M13-TMDTUD
26/2018/TT-BTNMT

BOQ TAI NGUYEN VA MOI TRUONG

THUYET MINH
PE TAI KHOA HQC VA CONG NGHE CAP BQ

TEN PE TAI: NGHIEN CUU THIET KE, CHE TAO THIET BI PINH
VI GNSS, THU NHAN TiN HIEU CAI CHINH TU HE THONG TRAM
PINH VI VE TINH QUOC GIA.

Ma s6 dé tai: (TNMT.2020.07.02)

To chirc chii tri: Vién Khoa hoc Po dac va Ban d6

Chii nhi¢m d@ tai: KS. Ngé Thi Lién

(Kém theo Quyét dinh sé ~ /OP-BTNMT ngdy thdng ndm 2020 cia BY trucng
B¢ Tai nguyén va Moi truong)

HA NOI, 2020




BO TAI NGUYEN VA MOI TRUONG

THUYET MINH
PE TAI KHOA HQC VA CONG NGHE CAP BQ

TEN PE TAI: NGHIEN CUU THIET KE, CHE TAO THIET BI PINH VI
GNSS, THU NHAN TiN HIEU CAI CHiNH TU HE THONG TRAM
PINH VI VE TINH QUOC GIA.

Mai s6 dé tai: (TNMT.2020.07.02)

CHU NHIEM PE TAI TO CHUC CHU TRi
(Ky ghi ro ho va tén) (Ky, déng ddu, ghi ré ho va tén)
Ngé Thi Lién Nguyén Phi Son

HA NOI, 2020



THUYET MINH
PE TAI NGHIEN CUU UNG DUNG VA PHAT TRIEN CONG NGHE
|. THONG TIN CHUNG VE DE TAI
1. Tén dé tai: “Nghién civu thiét ké, ché tao thiét bi dinh vi GNSS, thu nhdn tin hiéu
cdi chinh tir hé thong tram dinh vi vé tinh quoc gia’.
Mai s6 (TNMT.2020.07.02)
2. Thoi gian thuwe hién: 24 thang (Tir thang 01/2020 dén thang 12/2021)
3.Capquanly Bo[X Coso [ ]
4. Tong kinh phi thwe hién: 2.612,676 triéu ddng, trong do:
Ngudn tir Ngan sach nha nwéc Kinh phi: 2.612,676 (triéu dong)
- Tt Ngén sach nha nuéc
- Tr ngudn ngoai ngan sach nha nudc
5. Phuong thirc khoan chi:
[ ] Khoan dén san pham cubi cing
Khoan timg phan, trong do:
- Kinh phi khoan: 2.101,386 tri¢u dong
- Kinh phi khéng khoéan: 511,290 triéu dong
6. Loai dé tai:

X] Thude Chwong trinh (Ghi r5 tén chuong trinh, néu c6): Khoa hoc va cong nghé
trong diém cip B “Nghién ciru, xac 1ap co sé khoa hoc, ing dung tién bd khoa hoc cong
nghé phuc vu day manh diéu tra ing dung két qua diéu tra, do dac ban dé vao thuc té
giai doan 2016-2020”, Mi s6 chwong trinh: TNMT.07/16-20.

[ Doclap

[ ] Khéc
7. Linh vue
[ Dt dai; [] Tai nguyén nudc;
[ ] bia chat va Khoang san; [ ] MOoi truong;
[] Khi twong thuy vin [] Bién d6i khi hau;
[ ] Bién va Hai dao; X Po dac va Ban do;
[ ] Vién tham; [] Congnghé thong tin;
[] Khéc;

[EEN



8. Chii nhiém deé tai
Ho va tén: KS.Ng6 Thi Lién
Ngay, thang, nam sinh: 10/8/1993 Nam/ Nir: Nir
Hoc ham, hoc vi/ Trinh d¢ chuyén mon: Ky su nganh Ky thuat Trac dia va Ban db
Chtre danh khoa hoc: Nghién ctru vién  Chire vy: Nhan vién
bién thoai: 0376102860
T4 chirc: 024.62694452  Mobile: 0376102860
FaX: o E-mail: ngolien.humg@gmail.com
Tén t6 chuc dang cong tac: Vién Khoa hoc Po dac va Ban do
Dia chi t6 chirc: S6 479, Puong Hoang Qudc Viét, Quan Bac Tir Liém, Ha Noi.
9. Thur ky khoa hoc ciia dé tai
Ho va tén: KS. Bang Xuan Thuy
Ngay, thang, nam sinh: 20-3-1982 Nam/ Nit: Nam
Hoc ham, hoc vi/ Trinh d6 chuyén mén: K¥ su Cong nghé thong tin
Chtre danh khoa hoc: Nghién ctru vién  Chure vu: Nhan vién
Dién thoai: 0343005281
T6 chirc: 024.62694430 Mobile: 0343005281
FaX: oo E-mail: milionrose4du@gmail.com
Tén t6 chic dang cong tac: Vién Khoa hoc Po dac va Ban dd
Dia chi t6 chirc: S6 479, Puong Hoang Qudc Viét, Quan Bac Tir Liém, Ha Noi.
10. Té chire chi tri dé tai
Tén t6 chire chu tri dé tai: Vién Khoa hoc Po dac va Ban dd
Dién thoai: 024.62694402 Fax: 02462694405
Website: vigac.vn
Dia chi: S6 479, Puong Hoang Qudc Viét, Quan Bic Tir Liém, Ha Noi
Ho va tén thu truong t6 chirc: TS. Nguyén Phi Son
S6 tai khoan: 9527.1.1059302
Kho bac nha nu¢c/Ngan hang: Kho bac Nha nudc Ha Noi

Tén co quan chu quan deé tai: Bo Tai nguyén va Moi trudong
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11. Céc td chirc phéi hop chinh thyc hién dé tai (néu co)

1. T6 chuc 1 : Trung tim Nghién ciru Trac dia Cong trinh

Tén co quan cha quan : Truong Pai hoc M6 - Dja chét

Dién thoai: (024)38363173 Fax:

Pja chi: S6 18 phd Vién, Phuong Pirc Thing, Quan Béac Tir Liém, Ha Noi.

Ho va tén thu truong t6 chirc: TS. Pinh Cong Hoa

S tai khoan: 1462201006407

Ngan hang: Ngan hang Nong nghiép va Phat trién Nong thon chi nhanh Tay D6
2. T6 chirc 2 : Trung tam HO tro Phat trién Khoa hoc K¥ thuat

Tén co quan chu quan: Truong Pai hoc Mo - Dia chét

Dién thoai: (024)22183046 Fax: 043 7524447

Dja chi: S6 18 phd Vién, Phudong Pirc Thing, Quan Béc Tir Liém, Ha Noi

Ho va tén thu truong t6 chirc: PGS.TS. Nguyén Trudng Xuin

S tai khoan: 1462201005013

Ngan hang: Ngan hang Nong nghiép va Phat trién Nong thon chi nhanh Tay Do
3. T6 chirc 3: Cong ty TNHH Moc Thién Lam

Tén co quan chu quén:

Dién thoai: 0983456986 Fax:

Dia chi: 377/26 duong Phan Van Tri-Phuong 11-Quan Tan Binh-TP Ho Chi Minh
Ho va tén thi truéng to chire: KS. Nguyén Minh Quang

S6 tai khoan: 57312899

Ngan hang: Ngan hang TMCP A Chéu chi nhanh Binh Hoa 2 TP. H6 Chi Minh



12. C4n b thuye hi¢n dé tai

(Ghi nhitng nguoi c¢6 domg gop khoa hoc va thuwe hién nhitng ndi dung chinh thudc té chive chii tri va

16 chirc phoi hop tham gia thuc hién dé tai, khong qud 10 nguoi ké ca chii nhiém dé tai)

A Chirc danh | Ngi dung, cong P
T Ho va tén, - N To chure
. . nghién ciru | viéc chinh tham R 3
T hoc ham hoc vi e ] cong tac
de tai? gia
o Chu nhiém | 1;3;4;5;6;8.1;8.3; | Vién Khoa hoc o
1 | KS. Ngo6 Thi Lién N .
deé tai 9.1;10;11.4;12 dac va Ban do
1.1;5.2;6.1; Vién Khoa hoc Do
2 | KS. bang Xuan Thuy Thu ky .
9.1;12 dac va Ban do
. Thanhvién | 1.2;4;5.2;8.1; | Vién Khoa hoc Po
3 | ThS. Luu Hai Au ; )
chinh 8.3;11.4; 12 dac va Ban d6
. Thanhvién | 2;5.2;6.1; 8.1; Truong Pai hoc
4 | TS. Tran Trung Anh 3 . .
chinh 9.1; 10.1 Mo-Dia chat
. Thanh vién Truong Pai hoc
5 | TS. Pham Thé Huynh ; 2:4:6.2:9.1 ) ,
chinh Mo - Dia chat
Truong Dai h
Thanh vién . .m(mgA z,u\ QCA.
6 | TS. Lé Phu Hung chinh 2;4.1;6.1; 11.4 | Tai nguyén va Moi
|
truong Ha noi
. TS. Nguyén Thi Thanh | Thanh vién 4;5.1;9.1; 10; | Vién Khoa hoc Po
Huong chinh 11.4 dac va Ban d6
. N Cuc Do dac Ban dd
, Thanh vién 1.2:2:3:6.2; o
8 | ThS. Phan Tuan Anh , va Thong tin Dia ly
chinh 114 .
Viét Nam
KS. Nguyén Minh Thanh vién Cong ty TNHH
9 i 5:6.2; 8.3 ]
Quang chinh Moc Thién Lam
Cuc Cong nghé
« _ | Thanh vién Thong tin va Dt
10 | ThS. Nguyén Ngoc Vii 3;8.1;8.3;10

chinh

ligu Tai nguyén

Moi truong

2 Theo quy dinh tai bang 1 Piém b Khoan 1 Piéu 7 thong tw lién tich s6 55/2015/TTLT-BTC-BKHCN ngay
22/4/2015 huong dan dinh mirc xay dung, phan b6 du toan va quyét toan kinh phi doi voi nhiém vu KH&CN co
st dung ngan sach nha nude va Quyét dinh s6 2466/QD-BTNMT ngay 23/9/2015 cua B truéng Bo TNMT.
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II. MUC TIEU, NOI DUNG KHCN, PHUONG AN TO CHU'C THUC
HIEN PE TAI

13. Muc tiéu cua de tai (Bdm sat va cu thé hod dinh hieong muc tiéu theo dat hang)

- Ché tao duoc hé théng dinh vi GNSS (cai chinh theo céng nghé tram CORS)
d6 chinh xac cao, phuc vu do dac thanh 1ap ban d6 dia hinh ti & I6n 16n (Ban db dia
hinh ti & 1: 500) va cé4c (ng dung tric dia ban d6 doi hoi do chinh xac cao, tbc d6 xu
ly nhanh.

- Xay dung hé théng phan mém do dac cho thiét bi dinh vi GNSS dugc ché tao
theo céng nghé tram tham chiéu sit dung Smartphone (Android) va May tinh
(Window).

14. Tinh trang deé tai

[ ] Méi

<] Ké tiép huéng nghién ctru ciia chinh nhom tac gia

[ ] Ké tiép nghién ctru ciia ngudi khac
15. Tong quan tinh hinh nghién ciru, ludn gidi vé muc tiéu va nhimg ndi dung
nghién ciru ciia dé tai
15.1. Pdnh gid téng quan tinh hinh nghién ciru thuéc linh vwe ciia dé tai
Ngoai nwo'c (Phdn tich danh gid dwoc nhitng cong trinh nghién ciru cd lién quan va nhiing két qua
nghién ciru méi nhdt trong linh viee nghién ciru ciia dé tai; néu dwoce nhitng budce tién vé trinh dg
KH&CN ciia nhitng két qua nghién ciru do)

Hé théng GPS duogc co quan Hang khong Vii tru Hoa Ky xy dung va phat trién
tir ndm 1973 voi muc tiéu phuc vu dan duong trong quan syu. Céu trac hé thong GPS
bao gdm ba phan chinh: Hé thdng vé tinh (bao gdm cac vé tinh dan dudng), Hé théng
diéu khién va kiém tra mit dat (bao gdm cac trung tAm diéu khién va kiém tra giam sat
cac vé tinh) va Hé théng ngudi st dung (bao gdm tit ca ngudi str dung trén thé gisi).
Céc tmg dung cua GPS di duoc phat trién mot cach nhanh chéng trong nhiéu linh vire
kinh té xa hoi va dic biét hon, thé giéi hién tai khong chi c6 riéng hé théng GPS ma
con co su tham gia cua cac hé thdng dinh vi dan duong bang vé tinh cia cac Qudc gia
khac nhu Nga, Trung Quéc, Cong dé)ng Chau Au ... theo d6 d3 xuét hién mot thuat
nglr méi dé dién ta chung cho tat ca cac hé théng dinh vi dan duong béng v¢€ tinh, thuat
ngir GNSS - Global Navigation Satellite System.

Ngay nay rat d& dang nhdn thiy sy hién dién cia GNSS trong moi mit cua doi
song. Két hop giita cong nghé thong tin, hé thong ban dd sd va thiét bi dinh vi vé tinh
da tao thanh mot hé thdng dan duong 1y tudng. Trong linh vuc hang khong, 100% cac
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may bay thuong mai va quén sy sit dung hé thong din dudng tu dong bang GNSS.
Trong giao thong, hé thong giam sat ddn dudng va diéu khién giao thong ciing di khai
thac tuyét d6i thé manh cia GNSS di tr¢ thanh mot hop phan khong thé thiéu trong
cong nghiép 6 t0, chang han nhu hé théng dinh vi din duong trong cac thuong hiéu xe
hoi noi tiéng nhu Mercedes, BMW, Porsche, Maybach, Cadillac, Audi, Roll Royce...
Trong nganh do dac ban d6, sy xuat hién cia GNSS di thay dbi hoan toan phuong
phap do dac truyén thong, khéng phu thudc vao thoi tiét, khong bi gidi han boi khoang
cach, giam toi da yéu cau vé nhan luc lao dong. Céc tng dung trén bién bao gdbm do vé&
ban d6, cong cu din duong hang hai trén bién 1y tudng va cong tac tim kiém, ctru ho
ngoai khoi xa ciing s& c6 hiéu qua hon nhd duoc nang cao do chinh xac viéc dan
huéng duong di. Cac hé thong GNSS ngay cang déng vai trd quan trong trong moi mit
cua cudc séng, tuy nhién ban than s6 litu GNSS doc 12p khong cung cép duoc do
chinh x4c can thiét dé dap tng nhimg yéu cau khat khe vé ky thuat, dic biét nhitng yéu
ciu vé d6 chinh xac trong linh vyc do dac ban dd. Nhu mot xu thé phat trién tat yéu
cua khoa hoc k¥ thuat, tat ca cac linh vuc ung dung khac trong cudc séng déu ¢6 nhu
ciu ting cudng d6 chinh xac khi xac dinh vi tri.

Tinh dén thoi diém hién tai, sé lwong cac qudc gia trén thé giéi di xay dung hé
théng tram CORS GNSS phuc vu viéc do dac do chinh xac cao tang 1én rat nhanh.
Theo théng ké, trén thé gidi c6 hang nghin hé théng CORS GNSS dang hoat dong.
Quanh khu vuc chau A cling c6 vai chuc hé théng tram nay & cac quéc gia nhu Nhat
Ban, Trung Qubc, Han Qudbc, Pai Loan, Thai Lan, Malaysia, Singapore,
Brunei....Trong d6 Nhat Ban c6 1.550 tram, Trung Qubc ¢6 295 tram hoat dong lién
tuc va 2.000 tram khac tham gia do theo chu ky. Nhin chung, cong nghé nay da va

dang phat trién manh & hau hét cac khu vuc trén thé giéi.

C6 thé néi hé thong ludi tram CORS pha trim hau hét cac ving dat tir Alaska
dén quan dao Hawaii va phan lanh tho chinh ctia Hoa Ky, 13 hé théng tram CORS dién
hinh va chuan muc nhit. Hién tai hé théng nay gém 2.647 tram dugc cau thanh boi cac
tram CORS cua rat nhiéu co quan, t6 chirc va cac don vi khac nhau nhu khong lyc Hoa
Ky, hai quan Hoa Ky, cac truong dai hoc, cac co quan giao thong tiéu bang va lién
bang, cac co quan do dac tiéu bang va lién bang, cac co quan quan 1y do thi, cic cong
ty tu nhén ...

Hién nay, rat nhiéu hing thiét bi do dac dinh vi 16n ciia chdu Au nhu Trimble,
Leica, ... da phat trién va thuong mai cac loai may dinh vi mdot tan, hai tan va phuc vu
cong tac tric dia ban d6 pho bién ¢ Viét Nam nhu Trimble R3, Trimble RNet9,... hay
mot s6 loai trong ty cta Trung Qubc nhu South S82. CHC X91... Viée sir dung céc
thiét bi do dac nhép khau hién dai da mang lai hi€u qua kinh té cao trong linh vuc do



dac ban d6 noéi riéng va cac linh vuc khac néi chung. Tuy nhién, c6 thé thdy cac san
pham thiét bi, phdn mém hién dai nay khi dén tay ngudi dung 1a hoan toan khép kin
ching ta chi tiép nhan va st dung chung moét cach thy dong do vay khi xay ra sy )
ching ta hoan toan bi phy thudc vao cac nha san xuat nudc ngoai.. Dé phat trién nganh
khoa hoc dinh vi & Viét Nam va khic phuc nhitng ton tai trén tac gia da dé xuat dé tai
vO1 myc tiéu phat trién mot hé théng thiét bi dinh vi hai tan sd tuong ty phuc vu cong
tac thanh lap ban dd ty 1 16n v6i hé théng phan mém va Server trung tim luu trir dix
lidu riéng, dong thoi phan mém ciling co thé tiy bién linh hoat trong cac linh vuc cong

viéc cu thé.

Trong nwéc (Phan tich, danh gid tinh hinh nghién ciu trong nudc thugc linh viuc nghién ciru cia
dé tai, déc biét phdi néu cu thé dwoc nhimg két qua KH&CN, cdc dé an/dw dn chuyén mén lién quan
dén dé tai ma cdc can bg tham gia dé tai da thuc hién. Néu c6 cac dé tai ciing ban chat di va dang
dwoe thwe hién & cdp khdc, noi khdc thi phdi gidi trinh ré cdc ndi dung kj thudt lién quan dén dé tai
nay; Néu phat hién cé dé tai dang tién hanh ma dé tai nay cé thé phéi hop nghién civu dwoc thi can ghi
16 Tén dé tai, Tén Chii nhiém dé tai va co quan chii tri dé tai do)

Trong thap ky cudi cia thé ky 20 va dau thé ky 21, cong nghé do dac va ban do
thé gidi ndi chung va Viét Nam ndi riéng da co nhiéu thay d6i mang tinh chat budc
ngodt nhu: Céng nghé truyén thong dua trén cac phuong phap do goc, do canh, xur 1y
anh chup mat dat bang mo hinh quang hoc di dugc thay thé bang cong nghé s dua
trén nén tang cuia cong nghé vé tinh va cong nghé thong tin. Cong nghé do dac va ban
dd hién dai trude hét tao duoc nhitng cong cu mai voi tam hoat dong rong hon, chinh
xac hon, kip thoi hon. Sau do, cong nghé mdi da tao duoc kha nang giam dang ké vé
chi phi va thoi gian thi cong, khong phu thudc yéu t6 ngoai canh, ciing nhu khéng phu

thudc vao chu quan cua con nguoi.

Cong nghé dinh vi vé tinh GNSS (Global Navigation Satellite System) dugc bat
dau ung dung ¢ Viét Nam tir nam 1990 voi viée sur dung hé théng dinh vi GPS (Global
Positioning System) trong viéc xay dung cac ludi toa dd nha nudce. Trong cac nam tir
1991-1993 cong ngh¢ nay dugc st dung lan dau tién trong viéc xay dung ludi toa do
hang II Minh Hai, Séng Bé va Tay Nguyén. Tir nim 1994 bat dau duoc sir dung rong
rai trong viéc xay dyng mang ludi toa d§ hang III phu trum khép ca nudc vol mat do
tir 2km-4km & ving dong bang va tir 7km-10km ¢ ving nuai. Ngoai ra, cong nghé nay
cling dugc ap dung rong rai trong viéc xac dinh toa dd cac diém khong ché anh hang
khong, vién tham dé phuc vu viéc thanh 1ap ban dd cac loai ty 1¢. Vai tro ctua cong
ngh¢ dinh vi vé tinh véi nganh do dac ban dd Viét Nam vo cung to 16n, nd6 khong
nhirng gitip cho Viét Nam do ndi voi ludi qudc té IGS, nhanh chéng xay dung Hé quy
chiéu va hé toa do qudc gia VN-2000, phu trum lanh thé véi nhitng hé théng ludi
khéng ché toa do tur Cép “0” dén Hang 11, dén nay Hé théng lu6i cac diém toa do



quéc gia cép “0”, hang I, hang II va hang III (ludi toa do dia chinh co so) véi téng sb
14.234 diém phu trum ca nude; ludi trac dia bién phu quan dao Truong Sa va mot sd

dao 16n khac - khu viuc ma cong nghé truyén théng chua 1am duoc.

Hién tai, & Viét Nam, Cuc Po dac Ban dd va Thong tin Pia 1y Viét Nam (Bo
Tai nguyén va Méi truong) da thyc hién du an “Xay dung mang ludi tram dinh vi toan
cau bang vé tinh trén 1anh tho Viét Nam” véi toan bd may moc, thiét bi va phan mém
cia hiang Leica. Ung dung quan trong nhat cta cong nghé nay trong do dac ban do,
quan 1y dat dai chinh 1a viéc sir dung s6 liéu cai chinh ma hé théng cung cap dé do
dong thoi gian thuc (Network Real Time Kinematic - NRTK) véi d chinh xac c6 2 - 4
cm dap tng duoc hau hét do chinh xac cua tit ca cac loai ban do hién nay. V&1 do
chinh x4c dat dugc nhu trén, c¢6 thé thdy viéc ung dung cong nghé nay trong do dac
ban d6 dia chinh 1a rat kha quan, dic biét 13 trong cong tac do dac ban dd dia chinh,
chinh 1y bién dong, giam b6t viée xay dung cac ludi dia chinh, ludi do v&. Vi thoi
gian xac dinh toa d6 cta diém chi trong thoi gian tir 2 - 5 gidy s& giam thiéu duoc thoi

gian do ngim, viéc do dac khong bi phu thudc vao thoi gian, thoi tiét, thoi diém.

Theo tinh toan cta du 4n, Viét Nam cin phai xay dung 165 tram dé bao phu
dich vu NRTK cho toan lanh th6. Giai doan 2016-2019 dy an da tién hanh xay dung
va di vao hoat dong vdi 65 tram CORS trong do c6 24 tram Geodetic CORS phan bd
déu trén toan lanh thd Viét Nam véi khoang cach giita cac tram tir 150km dén 200km
va 41 tram NRTK CORS tai cac khu vuc trong diém v6i mat do tr 50km dén
80km/tram. So dd hé théng tram CORS du dinh xdy dung trén toan lanh thd Viét
Nam:



s aso Hoand S°
D3 Nang

Hinh 1. Hé théng tram CORS ciia Cuc Po dac Ban do va T hong tin Dia Iy Viét Nam

Nhu vay, co thé théy O céac vung khu vuc trong diém, mat do cua cac tram CORS da
dap ung dugc nhu cau thanh 1ap ban db. Thém vao d6, nhan té then chdt trong viée
thanh cong ciia du 4n nay 14 bo thu rover va phan mém phia ngudi sir dung, trong khi
gia thanh ngoai nhap dit d6 1a mot rao can 1on trong tiép cin cong nghé tai thi truong
Viét Nam.

Vi vy dé tai du dinh d& xut phuong an nghién ctru thiét ké ché tao hé théng

dinh vi GNSS do theo cong nghé tram CORS quéc gia nhu sau:

- D6i voi khu vue kinh té trong diém, mat do tram CORS quéc gia du dé cung
cap dir liéu cai chinh cho thiét bi rover do dac chi tiét nhom tac gia dé xuét dung thiét

bi rover va phan mém rover d¢ tai két noi tram CORS qudc gia.

- D6i véi cac ving chua phat trién, voi mat d6 tram CORS thua can phai chém
day thi nhom tac gia du dinh chém day cac tram Base léy toa do, do cao tir cac tram
CORS quéc gia cung cap dé phat trién tiép xudng ludi ha cip, sau do dung thiét bi
rover va ph?m mém cua dé tai két ndi véi tram Base cua dé tai dé do dac.

Trudc kha nang ing dung da dang vao nhiéu linh vuc cta hé théng dinh vi
GNSS, nén trong mudi ndm trd lai day, & Viét Nam da co6 mdt ) nghién ctru ndi bat

nhu [1], [2], [3], [4], [5].[6].[7]:



- Pé tai [1] da nghién ctru co so Iy thuyét va thyc nghiém danh gia do chinh xac
ctia cdng nghé tram tham chiéu ao (VRS), do dac thtr nghiém trén mat dat.

- Pé tai [2] da nghién ctu co so Iy thuyét, cac thuat toan va lap trinh xay dyng
phan mém do dong thoi gian thuc (RTK) truyén sb liéu theo cdng nghé song 3G theo
cong nghé tram CORS. Phan mém chay 6n dinh va c6 thé xt 1y duoc céc loai thiét bi
dinh vi hién c6 ¢ Viét Nam.

- Pé tai [3] da xay dung giai phap tich hop thiét bj IMU va GNSS thu nhan dit
liéu str dung cong nghé tram tham chiéu a0 (VRS), trén thiét bi bay khong nguoi lai
(UAV) va Bé xuat quy trinh, cong nghé thanh 1ap ban d6 dia hinh ty 1¢ 16n tir dit liéu
thu dugc cua thiét bi IMU va GNSS tich hop trén thiét bi bay khong ngudi 1ai (UAV).

Dé tai tac gia dé xuat dugc xay dung trén trén nén tang nng cap va cai tién tir
cac dé tai do nhdm tac gia da thyc hién tir nim 2012 dén nay [1][2][3][4].

- Két qua cua dé tai [5] 1a bo thu NAVISTAR hoat dong véi tin hiéu GPS mot
bang tan L1, bo thu cung cép chtrc nang dinh vi RTK, st dung chipset UBlox; va h¢
théng phdn mém quan 1y va phan phdi thong tin cai chinh trén nén mang IP (NTRIP).
Pé tai dd hoan thanh tir ndm 2017 song ciing chua c6 thi phan trong nganh Tric dia
ban d6 ¢ Viét Nam.

- Két qua cua dé tai [6] 1a hé thdng dinh vi - din duong tich hop INS/GNSS tir
may thu GNSS va cam bién quan tinh IMU; phian mém véi cac module xur 1y s liéu
tich hop INS/GNSS vdi cac thuat toan dé xuat.

Qua qua trinh téng hop va phan tich cac dé tai dy an trong cung linh vyuc c6
thé thay, hudng nghién ctru ciia dé tai hoan toan pht hop véi dinh hudng phat trién cia

nganh Trac dia ban d6 va khong trung 1ap vdi cac nghién ctu trudce day.
15.2 Ludn gidi vé vi¢c dat ra muc tiéu va nhirng ngi dung cdan nghién ciru cua dé tai

(Trén co so danh gia tinh hinh nghién cieu trong va ngodi nudc, phdn tich nhitng cong trinh nghién
cltu ¢6 lién quan, cdc dé an/dy dn chuyén mén va nhitng két quda méi nhdt trong linh viee nghién ciru
dé tai, danh gid nhitng khdc biét vé trinh @6 KH&CN trong nuwéc va thé gidi, nhitng van dé da dwoc
gidi quyét, can néu rd nhitng van dé con ton tai, chi ra nhitng han ché cu thé, tir d6 néu dwoc hudng
gidi quyét moi - lugn gidi va cu thé hod muc tiéu dat ra cia dé tai va nhitng noi dung can thuc hién
trong dé tai dé dat dwoc muc tiéu)

Trong nhitng nim gan day cong nghé dinh vi vé tinh phat trién manh, rat nhiéu
loai méy mac, thiét bi dinh vi d6 chinh x4c cao cua cac nudc tién tién trén thé gidi nhu
My, Thuy Sy, Trung Quéc. .. ra do1 mang lai hi€u qua cao. O Viét Nam, viéc ung dung
cong nghé GPS trong thanh thap ban d0, xay dung ludi khéng ché ciing duge Bo Tai
nguyén va Mai truong phé duyét tir nhitng nam 1991. Pén nay, viéc ung dung cong
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nghé GPS trong thanh 1ap ban d6 di rat pho bién ¢ Viét Nam nhung hau hét 14 sir dung
thiét bi do dac cta nude ngoai voi gia thanh rat cao, tham chi khong c6 tinh bao mat vé
dir li¢u do. Do vay, viéc nghién clru san Xuét va ung dung thiét bi dinh vi d6 chinh xac
cao trong thanh 1ap ban d6 dia hinh ty 18 16n 1a rat can thiét, dap Gng nhu cau sir dung
trong nudc, tiét kiém nhan luc, bao mat dit liéu do va tung budce lam chu cong nghé do
dac cua nganh.

Muc tiéu dit ra cta dé tai dé xuat 1a ché tao duoc mot hé théng dinh vi nhé gon,
d6 chinh x4c cao, tbc do xir Iy nhanh dap ung dugc yéu cau ddi voi cong tac do dac
thanh 13p ban dd ty 1¢ 1on. Hon nira, thiét bi con c6 thé gén trén céac thiét bi mang
khong ngudi 1ai nhu may bay khong ngudi 14i va xudng ty hanh phuc vu cong tac
thanh 14p ban d6 bing phuong phap bay chup UAV hodc do sdu hdi 4m thanh 14p ban
d6 dja hinh day song bién. Thiét bi duoc san xuat 1a may dinh vi vé tinh hai tin sé véi
d6 chinh xac tuong ty cac may GNSS cia mot sé hing trén thé gii nhu: South S82,
CHC X91, Trimble R4. Thiét bi cua dé tai dy dinh dit tén 1a SQV2-GNSS.

Khac véi cac may GNSS duogc su dung phé bién ¢ Viét Nam, SQV2-GNSS
chia 1am 2 phan: phan thu nhan dit liéu GNSS (Antena) va phan xu 1y dit liéu.

Hé thdng thiét bi dinh vi SQV2-GNSS d6 chinh xac cao bao gom:
- Phan cimng:

+ Anten thu tin hiéu

+ Thiét bi Rover SQV2-GNSS (vira dong vai tro 1a thiét bi Base)

+ Dién thoai Smartphone
- Phén mém:

+ Phan mém tram Base

+ Phan mém Server trung tdm

+ Phan mém diéu khién Rover cho thiét bj GNSS

So do hoat dong cua thiét bi SQV2-GNSS véi cac tram CORS ciia Cuc Po dac Ban do
va Thong tin dia ly:
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e Doi véi khu vire phat trién kinh té véi mat do cac tram CORS dam béo tir
50-80 Km mt tram:

Pointsition coorodinates/NMEA

RCT

RCTM/VRS conection

RCTM

' / RCTA
\ SQ-ROVER !
Y RCTIV k

CORS L

CORS
Hinh 2. So dé hoat dong cua SQ-Rover voi hé théng tram CORS

Dé6i v6i cac khu vuce ¢ cac tram CORS cua Cuc Po dac Ban dd va Thong tin
Dia 1y, phan mém Rover trén smartphone/window s& két ndi tryc tiép v6i phan mém

Sever cta cuc” do dac va ban do qua phuong thie Ntrip dé 1y dit liéu cai chinh.
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e Khu vure chwra phit trién kinh té, mat do cac tram CORS thwra véi khoing
cach tir 150-200km mgt tram:

Di¥ liéu Rinex
cGia tram CORS

Hinh 3. So do hoat déng ciia thiét bi SQV2-GNSS véi tram CORS
khu viee tram CORS thua
DPéi vai cac khu vue khong c6 h¢ théng tram CORS, nhém tac gia dé xuat dat
tram Base chém day vao khu vuc nay vai giai phap dinh vi nhu sau:
- bat tram Base SQV2-GNSS trong khu vuc can do dac, thu dit liéu GPS,
GLONASS, Beidou,...

- Tai dir liéu Rinex tir cac tram CORS tur dir li€u tram CORS cua Cuc Do dac
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Ban d6 va Thong tin Dia ly
- Xt ly dir li¢u dua ra két qua 1a toa do tram Base SQV2-GNSS

- Léy toa do tram Base SQV2-GNSS lam toa do géc nhadp vao phén mém diéu
khién tram Base SQ_GNSS

- Dung tram Base phat dir li€u cai chinh cho cac Rover SQV2-GNSS qua Server
trung tam cua SQV2-GNSS

Su khéc biét thiét bi cua dé tai so véi cac hé théng thiét bi hién cé trén thi
truong Viét Nam:

- Hé thong ctia dé tai 1a do nhoém nghién ctru tu thiét ké, ché tao va xay dung hé
thdng phan mém (ngdn ngir tiéng Viét - tiéng Anh) chii dong trong viéc sir dung vao
cong viéc khong phu thudc ban quyén cia nudc ngoai va ¢ thé str dung khi gip su cd
vé tin hiéu vé tinh.

- Ngoai ra thiét bj con co6 thé gin truc tiép 1én smartphone, hodc tich hop véi
may bay khong nguoi 14i, xudng tu hanh, thiét bi laser, thiét bi dinh vi quan tinh IMU
dé do dac cac dbi tuong khong tiép can phuc vu cac ung dung tric dia doi hoi do chinh
X&c cao.

- Viéc chia phan cimg cua thiét bi 1am hai phin mang lai mot sé loi thé nhat
dinh. Do cong tac ngoai nghi¢p, thiét bi do dac chiu va dap va roi vo 1a khong tranh
khoi. Thiét bi duoc tach 1am hai phén lén gidam thiéu dugc thiét hai do va dap, cling

nhu viéc thay thé timg phan thiét bi s& don gian va tién loi hon.

- Hé thong c¢6 phan mém Server trung tim dé thu hoi va luu trit dir liéu ngay

trong khi do dac nham kiém soat duoc dit liéu va tinh khach quan cua no.

San phém ctia dé tai theo dé xuat du kién phuc vu cho do dac ban dd dia hinh
(trén can va dudi nude) ti 18 16n va cac tng dung tric dia ban d6 khac. Nhu vay, viéc
trién khai dé tai theo dé xudt 1a can thiét, san pham cua dé tai phuc vu cho cong tac do
dac ban d6 dia hinh ty 1& 16n ca trén can va dy song, bién; khong triung lap véi san
pham dé tai va cac nghién ctru da thuc hién.
16. Liét ké danh muc cac cong trinh nghién ctru, tai liéu c6 lién quan dén dé tai da
trich din khi danh gia tong quan
(Tén cong trinh, tac gid, noi va nam cong bé, chi néu nhitng danh muc da dwoc trich dan dé lugn gidi
cho sur can thiét nghién ciru dé tai)

- [1] Luu Hai Au (2012-2014). Nghién ctru xdy dung giai phap do GPS theo
cong nghé tram tham chiéu 4o (VRS) ¢ Viét Nam phuc vu viéc da dang hoa cac ung
dung tram CORS.
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- [2] Lwu Hai Au (2016). Xay dung phan mém truyén dan dit liéu do dong thoi
gian thuc (RTK) trén nén window mobile ing dung cdng nghé GPRS.

- [3]. Luu Hai Au (2017-6/2019). Nghién ciru tich hop thiét bi IMU va GNSS
thu nhan dir liéu sir dung cong nghé tram tham chiéu a0 (VRS) trén thiét bi bay khong
ngudi 1ai (UAV) phuc vu cong tac thanh lap ban dd dia hinh ti 1& 16n.

- [4]. Pham Thanh Viét (2018-6/2020). Nghién ctru xay dung quy trinh thanh
1ap ban dd dia hinh ti 18 16n day song, bién trén co sé tich hop thiét bi do sau hdi am
v6i hé thong IMU-GNSS-RTK trén xudng khong nguoi 1ai.

- [5]. Ta Hai Tung (2013-2016). Nghién ctru ché tao hé thdng cung cép dich vu
GPS dg chinh xac cm trong thoi gian thuc cho céac linh vuc doi1 hoi d§ chinh xac cao.

- [6]. Duong Thanh Trung (2015-2017) Nghién ctru xay dung hé théng dinh
vi - dan dudng dua trén viéc tich hop hé thong vé tinh din dudng toan cau (GNSS) va
hé thong din dudng quan tinh (INS) bang cac diéu kién rang budc giai tich va thuat
toan uéc luong toi vu.

- [7]. Pham Co6ng Khai (2016-2018) Nghién ctru ing dung cong nghé quan
tric lién tuc sy dich chuyén va bién dang cong trinh trén dia ban thanh phé Ha NOoi.

17. Noi dung nghién ciru khoa hoc va trién khai thuc nghiém cia dé tai va
phuong an thuc hién

(Liét ké va mé td chi tiét nhitng cong viéc ciia tirng ndi dung nghién civu va trién khai thue nghiém phi
hop can thiee hién d@é gidi quyét cdc van de. San pham chinh dat dweoe kém theo nhu cau vé nhan lyc,
trong d6 chi r6 nhitng ndi dung méi, nhitng ndi dung ké thira két qua nghién citu ciia cac dé tai trude
a6, dw kién nhitng ngi dung co tinh rii ro va gidai phéap khdc phuc (néu c6); néi dung thué chuyén gia

trong, ngodi nuéc thue hién néu cé khong ké khai & muc nay, sé dwoc ké khai ¢ muc 21)
Néi dung 1: Nghién civu tong quan
- Xay dyng thuyét minh nhiém vu KH&CN, 1ap du toan chi tiét
- Nghién ctru tong quan vé thiét bj dinh vi GNSS theo cong nghé tram CORS &
Viét Nam va trén thé gidi.
Noi dung 2: Nghién civu cdu triic div liéu RTCM va cdc teng dung

Noi dung 3: Nghién citu giao thirc truyén div liéu NTRIP va TCP-IP (hé théng
dwong truyén Internet)

Noi dung 4: Nghién ciru xdy dwng cdu hinh Iy thuyét ciia thiét bi dinh vi dé chinh
Xac cao

- Nghién ctru ¢& s khoa hoc cua viée tich hop cac thiét bi thanh phan

15



- Nghién ctru xay dung cau hinh 1y thuyét cua thiét bi dinh vi d6 chinh xé4c cao
Noi dung 5: Nghién civu thiét ké va thi cong phén cirng ciia thiét bi dinh vi GNSS
do chinh xdc cao

- Nghién ctru thiét ké va thi cong phan vo thiét bi, va cac phu kién di kém

- Nghién ctru thiét ké va thi cong OEM
(Phuwong thire ché tao: sir dung mét phan céac linh kién, thanh phdn da c¢é va ché tao
mét phan sau dé déng géi thanh 1 san pham.
Cdc thanh phan chii yéu ciia thiét bi GNSS dé chinh xdc cao: Chip GNSS hai tn s6 do
chinh xdc cao, mach PCB (gom mach cdp nguon va mach doc div liéu), angten hai tan

50, mach cdp nguon, mach doc dir liéu)

Noi dung 6: Nghién civu tich hop thiét bi dinh vi GNSS theo cong nghé tram CORS
Ién cdc thiét bi khéng ngwoi ldi

- Nghién ctru cau tao mot so thiét bi khong nguoi lai ¢6 kha nang mang thiét bi dinh vi
- Nghién ctru tich hop thiét bi dinh vi GNSS 1én cac thiét bi khong ngudi 14i.

Noi dung 7: Xdy dwng hé thong phian mém do dac theo cong nghé tram tham chiéu
ung dung trén Smartphone (Android) va May tinh (Window).

- Xay dung phén Rover cho thiét bi dinh vi GNSS phién ban Smartphone
(Android) va May tinh (Window).

- Xay dung phin mém tram Base phién ban Smartphone (Android) va M4y tinh
(Window).

- Xay dung phan mém Server trung tim phién ban Window

Noi dung 8: Nghién civu gidi phdp va xdy dung cdc phan mém dinh vi dé chinh xdc
cao cho cdc déi twong khéng tiép cin

- Nghién ciru co s& 1y thuyét ciia Rover ¢6 tinh nang bu nghiéng
- Xay dung phan mém diéu khién va xir Iy s6 liéu cho Rover c¢6 chirc ning b nghiéng

- Nghién ctru giai phap tich hop GNSS-RTK-IMU va thiét bi laser phuc vu do dac
céc d6i tugng khong tiép can.

- Xay dung phan mém tich hop thiét b laser va IMU
Noi dung 9: Thuee nghi¢m kiém dinh thiét bi

- Xay dyng quy trinh thyc nghiém kiém dinh thiét bi

- Xay dung bai thuc nghiém

Noi dung 10: Xay dung quy trinh do va xir Iy dir liéu ciia thiét bi dinh vi dé chinh
xdc cao theo cong nghé tram CORS
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Noi dung 11: Thuwe nghiém thiét bi do dac thanh Igp bin dé dia hinh ty lén 1: 500

- Thuc nghiém thiét bi dinh vi GNSS d6 chinh xac cao do dac truc tiép thanh lap
ban dd dja hinh ty 1 1:500
- Thyc nghiém thiét bi dinh vi nho gon ga‘in trén may bay khong nguoi 141 trong
thanh 1ap ban d6 dia hinh ty 1 1:500 bang phwong phép bay chup anh UAV
- Thuc nghiém thiét bi dinh vi nhé gon gin trén xudng ty hanh (USV) trong thanh
1ap ban dd dja hinh ty 1& 1:500 bang phuong phap do sau hdi am
- So sanh két qua thanh 1ap ban dd ty 1& 1:500 bang hé thong VN-GNSS véi ban dd
thanh lap bang céc thiét bi khac. Panh gia do chinh xac, hoan thién hé thong dinh vi do
chinh xac cao
Noi dung 12: Xdy dung bdo cao t(fng hop va bao cdao tom tit.
18. Cach tiép can, phwong phap nghién ciru, k§ thuit sir dung
(Ludn cit 16 cdch tiép cdn van dé nghién civu, thiét ké nghién ciru, phwong phdp nghién ciru, ky thudt
€ stk dung gdn voi ting ngi dung chinh ciia dé tai; so sanh véi cdc phirong phdp giai quyét twong tir
khdc va phén tich dé lam ré dwoc tinh méi, tinh ddc ddo, tinh séng tao cia dé tdi)
Cach tiép c@n (Ludn chimg ré cdch thirc gidi quyét van dé nghién ciru ciia dé tai):
- Tim hiéu, phan tich nhu cu tir thuc tién san xuét, danh gia tinh cap thiét cta dé tai.
- Tim hiéu, hoc hoi kinh nghiém thanh cong cia cac nudc ti€n tién. thu thap,

phan tich tai liéu chuyén siu cta cac chuyén gia. Tir d6 dinh hudng thuc hién dé tai.

- Tim hiéu, phan tich diéu kién trang thiét bi, diéu kién céng nghé nham danh
gia tinh kha thi cta dé tai.

- Tién hanh thir nghiém, danh gia tinh diing dan cta dé tai da nghién ciru.

Phwong phap nghién ciru, ky thudt sie dung: (Mo ta chi tiét ciac phirong phdp nghién
cieu, ky thudt sir dung theo tirng néi dung nghién ciru (muc 17). Phan tich ré wu nhwoc diém cia timg
phirong phdp nghién civu va ky thudt sir dung dé giai quyét muc tiéu dé tai, tir d6 lwa chon duwoc
phirong phdp t6i wu. Dé ra cac phirong phdp, tiéu chudan d@é nghiém thu san pham, thir nghiém (néu
co)

- Phuong phap diéu tra, phan tich, tong hop thong tin dung trong viéc thu thap
thong tin téng quan vé céc thiét bi do dac, dinh vi trong nudc va nudc ngoai, tir do
phan tich, danh gia thi truong dé lya chon hudéng di dung dan dé phat trién san pham
cta dé tai.

- Phuong phap ké thira: nghién ctru mot cong trinh ché tao thiét bi dinh vi GPS
d3 c6 cta cac chuyén gia trong va ngodi nudc, tim ra nhitng vu, nhuoc diém dé phat

huy, ké thira va hoc hoi.
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- Phuong phap mdé hinh toan hoc st dung trong nghién ctru céc thuat toan

truyén dan dir liéu, thuat toan xu 1y canh Baseline.

- K§ thuat lap trinh str dung trong xay dung modul két néi, xtr 1y dir liéu va céc

phén mém cua hé théng dinh vi GNSS theo cong ngh¢ tram CORS.

- K¥ thuat co khi, dién tir sir dung trong qué trinh nghién ctru, ché tao cac bo

mach vi xir Iy va phan cimg cia thiét bi.

- Phuong phép thuc nghiém thyc nghiém thyc té dé kiém chimg va hoan thién
két qua sir dung trong cac ndi dung thir nghiém thiét bi, thanh 1ap ban do.

Tinh moi, tinh djc dao, tinh sang tao: (Phan tich, so sanh vdi cic phwong phap gidi
quyét twong tw khdc va cdc nghién civu triede day dé lam ré dweoc tinh méi, tinh doc ddo, tinh sang tao
ciia dé tai)

- Thiét bi c6 thé gan tryc tiép 1én smartphone, hodc tich hop v6i may bay khong
nguoi 1ai, xudng ty hanh, thiét bi laser, thiét bi dinh vi quan tinh IMU dé do dac céac
d6i trong khong tiép can phuc vu cac Gmg dung tric dia doi hoi @ chinh xac cao phi

hop trong cac diéu kién do dac ngoai nghiép khac nhau.

- Hé théng duoc chia thanh 2 phan: phan thu nhan dit liéu GNSS (Antena) va
phan xtr 1y dir liéu. Viéc chia thiét bi lam hai phin mang lai mot s loi thé nhat dinh.
Do dic thi phuc vu cong viéc do v& ngoai nghiép, thiét ké nhu vy s& giam thiéu duoc
thiét hai do va dap, mat khac viéc thay thé tig phan thiét bi khi bj hong s& don gian

va tién lo1 va kinh té hon rat nhiéu.

- Phan mém dugc xdy dung thém nhicu tién ich gidi quyét cac bai todn ung

dung trong cong tac tric dia ban do, thuan tién cho nguoi dung.

- B0 thiét bi ctia dé tai dé& xuét c6 hé théng phan mém do dac truc tuyén cé thé
thu hoi dir liéu ngay trong khi do dac va sé liéu dugc truyén vé Server trung tam tryuc
tuyén (online), kiém soat, thu hoi dir liéu dir liéu do dac ngoai nghiép va nang cao tinh
khach quan, chinh xac cta dit liéu dau ra, mat khac dam bao giam sat an toan cho can

bd do dac ngoai thuc dia.

- Thiét bi c6 két ndi v6i cac tram CORS ciia Cuc Po dac, Ban d6 va Thong tin
dia ly Viét Nam (du¢i dang thu nhan, xur ly d@)ng thoi vai cac tin hiéu tram CORS va
c6 thé tiép tuc phat theo dit li€u cdi chinh cia tram CORS co thé & pham vi > 30km).

Cdc diéu kién co bin dé trién khai dé tai: (co so vt chit - ky thudt, nhan hec va néing
liec tai chinh ciia té chike, cd nhdn)

V&i co s& vat chat - k¥ thuat, nhan lyc va nang luc tai chinh cta Vién Khoa
hoc Po dac va Ban dd cung cac don vi phéi hop hoan toan du diéu kién dé trién khai

de tai.
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19. Phwong 4n phdi hop véi cc to chire va co sé san xuit trong nuéc

(Trinh bay ré phwong én phéi hop: tén cdc té chike phoi hop chinh tham gia thwce hién dé tai va ndi dung
cong viéc tham gia trong dé tai, ké ca cdc co s¢ san xudt hodc nhitng nguwoi sic dung két quad nghién ciru;

kha nang dong gop vé nhan lyc, tdi chinh, co sé ha tang-néu co).

- Trung tdm HJ trg Phat trién Khoa hoc K§ thuat phdi hop tham gia ndi dung
thir nghiém cua dé tai.

- Trung tAm Nghién ctru Cong trinh Dia chinh phdi hop tham gia ndi dung thir
nghiém cta dé tai.

- Cong ty TNHH Moc Thién Lam phdi hop tham gia cung cép linh kién thiét bi
va thuc hién Noi dung 5 cia dé tai.
20. Phuong an hop tac quoc té (néu cb)

(Trinh bay ré phwong dn phoi hop: tén doi tac nude ngoadi; ndi dung da hop tac- doi véi doi tac da cé
hop téc tir trude; ndi dung can hop tac trong khudn khé dé tai; hinh thirc thwe hién. Phdn tich ré Iy do
can hop tdc va di kién két qua hop téc, tic déng cia hop tic doi véi két qua ciia dé tai. S6 lwong,

thanh phan doan, thoi gian, ndi dung hop tdc, doi tac hop tdc)
Pé tai khong c6 phuong an hop tac quoc té.
21. Phuong an thué chuyén gia (néu c6); Khodng cd

21.1. Thué chuyén gia trong nwoc

S6 | Ho va tén, hoc | Thudc | Linh vwe | Noi dung thue Thoi gian

TT | ham,hocvi | to chire | chuyén hién va giai | thwc hién quy
mon trinh ly do can doi
thué (thang)

21.2. Thué chuyén gia nuwoc ngoai

S6 | Hovatén, | Qudoc | Thudc | Linh Noi dung thuc Thoi
TT hoc ham, tich t0 vue hi€én va giai trinh | gian thue
hoc vi chitc | chuyén | 1y do can thué¢ | hién quy
mon doi
(thang)
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22. Tién d6 thuc hién

Thoi

Cac nfi dung, cong , Du kién
S viéc chi yéu can Két aui gian (bat Ca nhan, Kinh bhi
T dugc thwe hién; cac héii((!iat dau, to chirc (trié‘gl
moc danh gia chu P ‘ ket thuc hién* A
1 p dong)
yeu thuc)
(O] (2 Q) (4) ®) (6)
1 N?l (lung 1: Nghién 28,190
curu tong quan
L | oy dung thuy™ WIOR | Thyyét | 00/2020- | K. Ngo Thi Lién 1456
' lap du toan chi tidt > | minh dé tai | 02/2020 | KS. Bang Xuan Thuy ’
Nghién ctru tong quan | Bo cdo két
vé thiét b1 dinh vi|qua gghiép 02/2020- KS. Ng6 Thi Pién
1.2 | GNSS theo cong ngh¢ | ctru vé thiét 3/2020 ThS.Luu Hai Au 15,734
tram CORS (:7 Viét | bi dinh vi
Nam va trén theé gidi. | GNSS
Béo cao két
A i ian | qua  nghién KS. Ng6 Thi Lién
N,('n d}lng 2 N~gh!§n clru cau truc TS. Tran Trung Anh
ctru cau truc dir liéu | . .~ | 3/2020- A
2 RTCM va cic tm dir ligu 412020 TS. Lé Pha Hung 25,731
dun EIRTCM va ThS. Phan Tun Anh
Hng cac g TS. Pham Thé Huynh
dung
N@i dung 3: Nghién 23; ngh}‘ée;
ctru giao thirc truyen | °, . R
dit licu NTRIP va | 81801 4oqyq | KS.Ngo ThiLién
3 TCP-IP (hé thén thirc truyén 5/2020 ThS. Nguyen Ngoc Vi 29,011
dwong truy‘eﬁ dr  lidu ThS. Phan Tun Anh
NTRIP va
Internet) TCP-IP
Noi dung 4: Nghién
ciru xdy dung cau
4 | hinh ly thuyét cia 66,705
thiét bi dinh vi do
chinh xac cao
Eal?ién o KS. Ngé Thi Lién
Nghién ciou co so C(% <5 k(l:ma ThS. Luu Hai Au
41 khoa hoc cua vige tich hoc V& viee 6/2020- | TS. Nguyéen Thi Thanh 32 287
™ | hop céc thiét bi thanh | - [ V0| 7/2020 | Huomg !
phan ) nop cac TS. Pham Thé Huynh
thict - bl TS. Lé Pht Hun
thanh phan ) &
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Nghién ciu xay dung
cau hinh ly thuyét cua

Béo cao
nghién clru
xdy  dung

6/2020-

KS. Ng6 Thi Lién
ThS. Luu Hai Au
TS. Nguyén Thi Thanh

4.2 thiét bi dinh vi do6 | cdu hinh 1y | 7/2020 | Huong , 34,418
chinh xac cao thuyct cua TS. Pham Thé Huynh
hé thong
Noi dung 5: Nghién
ciru thiet ké va thi
cong phan cung cua
> thiéet bi dinh vi 73,430
GNSS d¢ chinh xac
cao
Bao cao KS. Ngb Thi Lién
Nghién ctru thiét ké | nghien cuu KS. Nguyen Minh
va thi cong phan vo | TNEL K& VA | 2p05q |Quang
5.1 A1 s, cac ban vé TS. Nguyén Thi Thanh 29,995
thiet bi, va cac phu A . | 8/2020
kién di kem Phan v Pluong
i thiet bi va Cong ty TNHH
phu kién Mdc Thién Lam
B40 Ch0 KS. Ng6 Thi Lién
nohién  ctru KS. bang Xuan Thuay
IR e A ThS. Luu Hai Au
Nghién ctru thiét ké 8/2020- | KS. Nguyen Minh
5.2 | = . OEM 43,435
va thi cong OEM \ 9/2020 | Quang
01 ban A
X TS. Tran Trung Anh
OEM hoan A
thién Cong ty TNHH
: Moc Thién Lam
Noi dung 6: Nghién
ciru tich hgp thiét bi
5 dznh vi Gl\iSS theo 49168
cong nghé tram
CORS Ién cac thiet
bi khong nguoi lai
Bao cdo két
qua cau tao A L Tt A
Nghiér} ctr’u cau tao | mot sO thiet ES .gégr? T;lliéil;?lﬁ
mot so thiét bi khong | bi bay khong | 9/2020- rene o4
6.1 s g 1 < PR TS. Tran Trung Anh 21,306
nguoi 1ai c6 kha nang | nguoi lai c6 | 10/2020 TS. Lé Phii Hun
mang thiét bi dinh vi |kha  ning ' 8
mang thiét
bi
Nghién ctru tich hop | Thiét b 10/2020- | KS- Ngo Thi Lién
6.2 | thiét bi dinh vi GNSS | dinh vi do 11/2020 KS. Nguyén Minh 27,862
1én cac thiét bi khong | chinh  xac Quang
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ngudi 1ai cao siéu nho TS. Pham Thé Huynh
ThS. Phan Tudn Anh
Noi dung 7: Xay
dung hé théng phén
mém do dac theo
cong nghé tram
! tham chiéu @ng dung 962,038
trén Smartphone
(Android) va May
tinh (Window).
Xay dung phan Rover
cho thiét bi dinh vi
71 GNSS phién ban | Phin mém | 11/2020- | Vién Khoa Hoc bo 318.469
| Smartphone (Android) | Rover 10/2020 | dac va Ban do ’
va May tinh
(Window).
Xay dung phan mém Trung tam Ho tro
tram Base phién ban A A Phat trién Khoa hoc
7.2 | Smartphone (Android) E};zrel mem 1112//22%22% K§ thuat 249,161
va May tinh Truong Pai hoc Mo
(Window). Dja chit
o Trung tim HO trg
Xay dung phan mém A A Phat trién Khoa hoc
7.3 | Server trung  tam gg??er mem %21//22002201 Ky thuat 394,408
phién ban Window Truong Pai hoc Mo
Dia chat
Noi dung 8: Nghién
ciru gidi phap va xay
dung ciac phan mém
8 dinh vi d¢ chinh xac 539,063
cao cho cac doi
twong khong tiép cin
Nghién citu co so Iy 19 5 U KS. Ng6 Thi Lién
thuyét ciia Rover c6 | o2 * | 01/2021- | ThS. Luu Hai Au
8.1 |, < \ A Rover  co x N 21,306
tinh nang bu nghiéng tinh niing b 02/2021 | ThS. Nguyen Ngoc Vi
- TS. Tran Trung Anh
nghiéng
Phﬁn mém
Xay dung phﬁn mém dl‘eu \ lﬁnerg
8.2 diéu khién va xtr 1y s6 YiZuxu yclslg 01/2021- | Vién Khoa hoc Do 182 610
" |liéu cho Rover coO| 4 . | 02/2021 | dac va Ban do ’
churc nang bu nghiéng Rover  co
chitc nang
bu nghiéng
Nghién ctru gidi phap | Gidi  phap 02/2021- KS. Ng6 Thi Lién
8.3 | tich hop GNSS-RTK- | tich hop 312021 ThS. Luu Hai Au 25,076
IMU va thiét bi laser | GNSS- ThS. Nguyeén Ngoc Vil
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pl}uc vu do dac ca}c
doi tuong khong tiép
can.

RTK-IMU
va thiét bi
laser ré tién
phuc vu do
dac cac doi
tuong
khong  tiép
can.

KS. Nguyén Minh
Quang

Xay dung phan mém

Phan mém

Trung tim HO tro
Phat trién Khoa hoc

8.4 | tich hop thiét bi laser | 1~ hop | 02/2021- 1 o o0 310,071
A thiét bi laser | 3/2021 < . \
va IMU A Truong Pai hoc Mo
va IMU .7
Dia chat
Noi dung 9: Thye
9 | nghiém kiém dinh 130,159
thiét bi
Béo céo xay KS. Ngo Thi Lién
Xay dung quy trinh dung  quy TS. Neuyen Thi Thanh
y Qg quy WM einh thue | 3/2021- | Huong
9.1 | thuc nghiém kiém = : A 25,731
dinh thit bi nghiém 4/2021 | TS. Tran Trung Anh
' : kiém dinh TS. Pham Thé Huynh
thiét bi KS. Bang Xuan Thuy
Xdy dung bai thuc | B2 40 KL 45001 | Vien Khoa hoc Po
92 | nghism qua - Kiem | 55591 | dac va Ban d§ 104,428
ghie dinh thiét bi eV ©
Noi dung 10: Xay (?(;Jyva th;'qr,‘
dung quy trinh dova | . .. cﬁz TS. Nguyén Thi Thanh
xtr ly dir liéu caa | .. ;. .. _ | Huong
10 | thiét bj dinh vj g | et b dinh | 52021 | g 2 Neoevi | 25,731
. . vi d0 chinh | 6/2021 X
chinh xac cao theo w4c cao theo TS. Tran Trung Anh
cong nghé tram | | ha KS. Bang Xuan Thuy
CORS cong Nene
tram CORS
Noi dung 11: Thyec
nghiém thiét bi do
11 | dac thanh 1ap ban db 150,853
dia hinh ty Ién 1: 500
Thuc nghiém thiét bi ol manh Trung tam Nghién
dinh vi GNSS do| .~ UM o |ctu Cong trinh Dia
11.1 | chinh ,XZ'lC cao do dac hinh f[)q iA 212021 chinh 40,997
trye tiép thanh 13p ban 1?200 y e Truong Pai hoc M6
d6 dia hinh ty 18 1:500 | Dja chat
Thyc nghiém thiét bi 01  manh Trung tdm Nghién
dinh vi nhé gon gan bin do dia | 7/2021- ctru Cong trinh Dia
11.2 | trén may bay khéng hinh v 1a| 8/2021 chinh 40,997
nguoi lai trong thanh 1500 Yo Truong Pai hoc Mo

1ap ban dd dia hinh ty

Dia chat

23




1¢ 1:500 bang phuong
phap bay chup anh
UAV
Thyc nghiém thiét bi
dinh vi nhé gon gan , Trung tam Nghién
A A N 01 manh , A . .
trén xuong ty hanh bin b dia | 8/2021- | CTY Cong trinh Dia
11.3 | (USV) trong thanh lap hinh 0 18| 9/2021 chinh 40,997
ban d6 dja hinh ty 1¢ 1?200 y e Truong Dai hoc M6
1:500 bang ‘phu’O’ng ' Dia chit
phap do sau hoi am
So sanh lgét qua thanh
lap ban d6 ty 1¢ 1:500 KS. Ngb Thi Lién
bang hé thong VN- X
1 \ ThS. Phan Tuan Anh
GNSS v61 ban d6 | .. . R
\ A D .| Bao cao so | 9/2021- | TS. Lé Phu Hung
11.4 | thanh 1dp bang cac| _, e A 27,862
A g , . sanh 10/2021 | ThS. Luu Hai Au
thiet bi khac. Danh Xy
AR . \ TS. Nguyen Thi Thanh
gia do Chll’ll:l xac, hoan Huon
thién hé théng dinh vi &
do chinh xac cao
Noi dung 12: Xay KS. Ng6 Thi Lién
12 dung bdo cdo tong | Bao  cao | 11/2021- | KS. Déng Xuan Thuy 21307
hop va bao cdo téom | tong ket 12/2021 | ThS. Luu Hai Au ’
tat

* Chi ghi cac 16 chire, ¢ nhdn cé tén taiMuc 8, 9, 10, 11, 12, 21

111. SAN PHAM KH&CN CUA DE TAI

23. San phim KH&CN chinh ciia dé tai va yéu ciu chit lwong cin dat (Li¢ ké theo

dang san phiam)

Dang I: Mau (model, maket); San pham (I hang hod, c6 thé dwoc tiéu thu trén

thi trirong); Vit liéu; Thiét bi, may moc; Day chuyén cong nghé va céc loai khac.

Tén san Mikc chit lwong KX
2 2 X . Du kién so
pham cu thé Mau twong tw ;
£ SN Don . en 2. lwgng/quy
So va chi tieu vi . (theo cac tiéu chuan moi mé san
TT chat lwgng ’ Can dat nhat) Z
. K o do : pham tao
chu yéu cua . A e
- Z Trong nwoc The gioi ra
san pham
) 0 3) (4) () (6) ()
1 | Thiét bi dinh | B§ b6 chinh | NAVISTA | Trimble R8 05
vi GNSS do Xéq mat
chinh x&c cao bang
smm X
Ippm; do
cao 15mm
X lppm
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23.1. Murc chat lwong cdc san pham (Dang I) so vdi cdc san pham twong tw
trong nuwdéc va nwdc ngodi (Lam ré co s¢ khoa hoc va thuc tién dé xdc dinh cac chi tiéu vé chdt
lwong can dat cia cdc san pham cua dé tai)

So sanh d6 chinh xac cia SQV2-GNSS dy kién dat dugc véi cac thiét bi twong
tu cuia cac hang nudc ngoai nhu Trimble R8 va NAVISTAR cua Viét Nam:

SQV2-GNSS

NAVISTAR
(2017)

Trimble R8
(2017)

Do tinh

Mit bang: 3 mm + 0.5 ppm RMS
Do cao: 5 mm + 0.5 ppm RMS

Do dong (RTK) voi Baseline <40
km

Mit bang: 8 mm + 1 ppm RMS

Do cao: 15 mm + 1 ppm RMS

Po tinh:
Chua c6 thong tin

Po dong RTK véi Baseline
<40 km:

Mit bang: 20mm=2.0ppm
Do cao: 30mm=+2.0 pm

Do tinh

<30 km

Mit bang: 3 mm + 0.5 ppm RMS
Do cao: S mm + 0.5 ppm RMS
Do dong (RTK) voi Baseline

Mit bang: 8 mm + 1 ppm RMS
PJ cao: 15 mm + 1 ppm RMS

Dang II: Nguyén 1y ung dung; Phuong phap; Tiéu chuin; Quy pham; Phan

mém may tinh; Ban vé thiét ké; Quy trinh cong nghé; So dd, ban do; S6 liéu, Co s di

liéu; Béo cdo phan tich; Tai liéu du bao (phicong phdp, quy trinh, mé hinh,...); Dé an,

qui hoach; Luén chung kinh té-ky thuat, Bio cao nghién ciru kha thi va cac san pham

khac
TT Tén san phim Yéu cAu khoa hoc cin dat Shhlfll
Y @) @) (4)
Phan mém song ngir, phu hop voi hé
1 Phan mém Server trung tdm | diéu hanh ma ngudén mo, nhan dir liéu
phién ban Window v HDSD | tir c4c tram Base va cung cap dir liéu
cai chinh cho céc Rover két n6i dén
Phin mém tram Base phién Phan mém song ngir, phu hop voi hé
> |ban Sma rtphdn e va Window dleu hanh ma nguon mé, gui dir liéu
va HDSD vé Server trung tam, lvu dir liéu va
cac thong tin can thiét cua tram Base
Phin mém Rover phién ban Phan mém song ngi, phu hop voi cac
3 | Smartphone va Window va hé diéu hanh mi ngudn ma, két ndi
HDSD véi Ro_ver va xtr 1y cac két qua fix,
float, single
Phan mém diéu khién va xur ly
4 |sd lieu cho Rover cé chic | Pap img yéu cau ki thuat
nang bu nghiéng va HDSD
Phan mém tich hop thiét bi
5 | GNSS véi thiét bi laser va | Pap ung yéu cau k¥ thuat
IMU va HDSD
Quy trinh thyc nghiém, kiém
6 | dinh thiét bi GNSS dugc ché | Pap ung yéu cau ki thuat

tao

25



Quy trinh do va xur ly dir li€u

7 | cua thiét bi dugc ché tao theo | Dap tng yéu cu k§ thuat
cong nghé tram CORS
03 manh ban d6 dia hinh ty 1¢
8 1:500 dugc thanh 1ap bang bép ting ti€u chuan k¥ thuat cua thong
thiét b1 GNSS duoc ché tao tu 68
theo cong nghé tram CORS
Céc bao cdo chuyén dé, bao . A A o A
9 cdo tong két bép ting yéu cau cia Thong tu 26
Dang III: Bai bao; Sach chuyén khao va cc san pham khac
So . 2 Yéu cau khoa hoc cin Duy kién noi cong bd Ghi
Tén san pham . o ,
TT dat (Tap chi, Nha xuat ban) chu
1) ) @) (4) (5)
Pap (mg yéu cau cua ) )
o o . Tap chi khoa hoc chuyén
1 | 02 bai bao Tap chi va dugc chap aanh
nhéan dang J

23.2 Trinh dé khoa hoc ciia sin phim (Dang II & III) so véi cdc sin phim
twong tw hién cé (Lam 16 co sé khoa hoc va thuc tién dé xdc dinh cac yéu cau khoa hoc can dat
ctia cdc san pham cia de tai)

- Thiét bi va phﬁn mém cta dé tai c6 thé hoat dong doc lap theo hé théng tram

cai chinh cua dé tai hodc co thé két ndi, chém day véi cac tram CORS hién co & Viét
Nam.

- Thiét bi va phan mém cua dé tai dap Gmg yéu cau k¥ thuat theo cac quy dinh
hién hanh.

- Hé théng phan mém phai gui dir liéu truc tuyén (online) vé server trung tim

thong qua cong nghé Radio va 3G phuc vu kiém so4t thong tin va an toan di liéu.

- Giao dién cua phan mém coé theé chuyén doi cac ngdn nglt khac nhau nén rat

thuan tién trong qua trinh st dung.

23.3 Két qud tham gia dao tao sau dai hoc

T . .
- Cap dao tao So lwgng Chuyén nganh dao tao Ghicha
(1) ) 3) (4) (5)
Hb tro dao tao . .
. 01 K¥ thuat Trac dia va Ban d6
Thac sy
Tién sy

23.4 Sin pham du kién ding ky bio hé quyén sé hitu cong nghigp
San pham sau khi hoan thanh dwogc dang ki nhan hiéu hang hoa.
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24. Kha ning g dung va phuong thirc chuyén giao két qua nghién ciru

24.1 Khd ndng veé thi truong (Nhu cdu thi truong trong va ngoadi nwdc, néu tén va nhu
cau khach hang cu thé néu co, diéu kién can thiét dé co thé dua san pham ra thi truong?)

Thi truong do dac, thanh 1ap ban dd 12 mot thi truong 16n, hon nita khao sat 1a
cong viéc ban dau dé hinh thanh nén cac du an tiép theo do vay nhu cau vé thiét bi do
dac rat 16n. Hon nira hau hét céc thiét bi dinh vi dang dugc st dung Viét Nam cua cac
cong ty déu 1a coa Trung Quéc, chi co rat it don vi st dung thiét bi cua Trimble, Leica
do gia thanh dit do.

Do vay, san pham sau khi dugc dua vao thyc hién du an san xuat sé dugc dua

ra thi truong va con c6 kha nang canh tranh cao.

24.2 Kha néng vé teng dung cdc két qud nghién civu vao sin xudt kinh doanh
(Kha nang canh tranh vé gia thanh va chat lwong san pham)

Phan 16n cac thiét bi do dac dinh vi va phén mém dang dugc st dung phé bién
hién nay déu 1a thiét bi nhap khau do vay gia thanh rat cao va déu phai chi tra tién bao
tri hang nam. Hon nita, do cac nha san xuit déu & nudce ngoai do vay viéc mua ban,
bao hanh san phim déu phai thong qua cic cong ty trung gian nhu vy néu gip truc
trac k¥ thuat s& mat rat nhiéu thoi gian dé xir Iy 1am gian doan cong viéc. Cac phan
mém di kém thuong bi gidi han chic nang va khong thé tiy bién theo cac cong viée cu
thé. Do vay, néu c6 mot san phém dugc san xuit tai Viét Nam véi déy du cac tinh
nang phuc vu cong tac do dac thanh 13p ban dd d6 chinh xac cao va phﬁn mém di kém
c6 thé phat trién thém cac cong cu hd tro cac cong viée dic trung ma gia lai ré hon rat

nhi€u céc thiét bi nhap khau s€ c6 kha nang canh tranh cao.

24.3 Khd ndang lién doanh lién két véi cdc doanh nghigp trong qud trinh

nghién civu va trién khai irng dung sin phim
Dé tai khong lién doanh, lién két voi cac doanh nghiép.
24.4 M6 ta phwong thivc chuyén giao

(Chuyén giao céng nghé tron goi, chuyén giao cong nghé cé dao tao, chuyén giao theo hinh thirc tra ddan
theo ty 1é % ciia doanh thu; lién két véi doanh nghiép dé san xudt hodc gop von véi don vi phéi hop
nghién ciru hodc véi co s6 sé ap dung két quad nghién ciru theo ty I¢ da thoa thudn dé cing trién khai san

xudt; tw thanh ldp doanh nghiép trén co sé két qua nghién ciru tao ra...)
Chuyén giao cic két qua nghién ciru cua dé tai c6 dao tao.
25. Pham vi va dia chi (dw kién) ung dung cac két qua cua dé tai
Pham vi ap dung:

- St dung trong do dac, thanh lap ban dd dia hinh, dia chinh ty 1€ 1on voi do
chinh xé&c cao.

- Phuc vu céc cong trinh dan sy, khao sat cac cong trinh giao thong...
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- Tich hop véi thiét bi do sau dé khao sat dia hinh khu vuc ddy song bién.

bia chi ap dung:

- Cuc Po dac Ban d6 va Théng tin Dja Iy Viét Nam - Bo Tai nguyén va Méi trudng.

- Tong Cuc Pia chat va Khoang san Viét Nam - Bo Tai nguyén va Méi truong.
26. Tac dong va loi ich mang lai ciia két qua nghién ctru

26.1 Doi véi linh viee KH&CN c6 lién quan (N&u nhiing du kién déng gép vao cdc
linh viee khoa hoc cong nghé & trong nude va quoc té)

- Lam chu cong nghé ché tao thiét bi dinh vi GNSS trong linh vuc do
dac ban dd.

- Lam chua cong nghé ché tao thiét bi dinh vi nho gon do chinh xac cao (tuong
duong véi cac thiét bi cua hang dd co) va cO kha ning gin trén céc thiét bi khong
nguoi lai.

- Pua ra giai phap, quy trinh cong nghé do RTK sur dung song 3G

26.2 Déi véi té chirc chii tri va cdc co sé trng dung két qud nghién ciru

- Giam chi phi thué, mua thiét bi dinh vi str dung trong do dac ban do.

- Khic phuc nhanh chéng moi su ¢6 xay ra trong quéa trinh do dac ma khong

lam gidn doan cong vi¢c, khong phai thong qua céc cong ty trung gian.

- Cac thiét bi phy kién rat pho bién trén thi truong Viét Nam, dé dang thay thé.

26.3 Péi véi kinh té - xi hji va moi truong

(Néu nhitng tic déng dw kién ciia két qua nghién ciru doi voi sw phdt trién kinh té - xa héi va
moi truong)

- Cung cép san pham v&i cic tinh ning tuong ty cc thiét bi nhap khiu véi gia
thanh ré hon rat nhiéu.

- Tang hiéu qua kinh té, giam gia thanh san pham trong do dac thanh lap ban d6
do tiét kiém duoc chi phi dau tu thiét bi va nhan cong.

- Toan bd dir 1i€u do dac dugc guri vé va luu trit tai Server trung tam do vay dam
bao an toan dir liéu qudc gia.
27. Phwong 4n trang bi thiét bi may méc dé thuc hién va xir Iy tai san dwoc hinh
thanh thong qua viéc trién khai thwe hién dé tai (theo B Tai chinh quy dinh tai Thong tu
63/2018/TT-BTC ngay 30 thang 7 nam 2018 hudng dan Nghi dinh 70/2018/ND-CP vé qudn ly, sir

dung tai san hinh thanh tie viéc thuc hién nhiém vu khoa hoc va cong nghé (KH&CN) st dung von nha
nuwoc)

Vién Khoa hoc Cong nghé Po dac va Ban dd sé& tryc tiép quan 1y va sir dung tai

san duoc hinh thanh thong qua viéc trién khai dé tai.
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27.1. Phuwong an trang bi tai sdan (xdy dung phuong dn, danh gid va so sanh dé Iya
chon phwong dn hop Iy, tiét kiém va hiéu qua nhdt, han ché téi da mua méi; thong ké danh muc tai san
cho cac ngi dung c, d)

a. B tri trong s thiét bi may moc hién c¢6 cua t6 chire chii tri dé tai (méu chura di
thi xay dung phwong dan hodc b, hodc c, hodc d, hodc ca b,c,d)

b. Diéu chuyén thiét bi may moc

c. Thué thiét bi may moc

d. Mua sam mdi thiét bi may moc

STT | Danh muc tai san Tinh ning, thong s6 ky thuat

1 Dién thoai Smartphone Hé diéu hanh Android

2 Ang ten GPS

27.2. Phwong dn xi Iy tai san la két qud ciia qud trinh trién khai thwe hién dé
tai (hinh thire xir Iy va doi twong thu hwong)

Vién Khoa hoc Do dac va Ban dd truc tiép thu huong cac két qua cua qua trinh
thuc hi¢n dé tai.

27.3. Phuwong an xir ly tai san 1a vat tu thu dugc trong qua trinh thwe hién
nhiém vu (hinh thirc xir Iy va doi twong thu huwdng)

05 bd may SQV2-GNSS s¢ dugc Vién Khoa hoc Do dac va Ban dd quan Iy va str dung.
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V.NHU CAU KINH PHi THUC HIEN PE TAI VA NGUON KINH PHI
(Giai trinh chi tiét trong phu luc kém theo)

28. Kinh phi thure hi¢n dé tai phan theo cac khoan chi

Don vi tinh: triéu dong

Trong do
\ Xay
L. Nguyén,
A e , 2 J Tracong | , ° AL ps dung,
Nguon kinh phi Tong so . vat li¢u, Thiét bi, ; . ,
lao dong 5 ] , stra Chi khéac
P ning may madc 3
truec tiep chira
lwrong -
nho
Ngan sichnhanude: | 5510676 | 2.101,386 | 217,500 65,000 0| 228,790
a. Kinh phikhoan chi: | 5101 386 | 2.101,386 0 0 0 0
- Nam thir nhat: 1.234,273 | 1.234,273 0 0 0 0
- Nam thir hai: 867,113 867,113 0 0 0 0
b. Kinh phi khéng
khoan chi: 511.290 0| 217,500 65,000 0| 228790
- Nam thtr nhat: 58,140 0 0 0 0 58,140
- Nam thtr hai: 453,150 0| 217,500 65,000 0 170,650

Ha Noi, ngay...... thang ..... nam 2020

CHU NHIEM PE TAI TO CHUC CHU TRIi PE TAI
(Ho tén va chir ky) (Ky tén, dong dau)
Ngb Thi Lién Nguyén Phi Son

Ha Noi, ngay...... thang ..... nam 2020
TL. BQ TRUONG
VU TRUONG VU KHOA HQC VA CONG NGHE
(Ky tén, déng dau)

Trén Binh Trong
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DANH SACH CAN BQ THAM GIA THUC HIEN PE TAI

(Ngoai nhitng can bo da ghi 6 muc 12)

o Chirc danh . R N P
Ho va tén, . Noi dung, cong viéc To chirc
TT . . nghién ctiru i ) R i
hoc ham hoc vi X 1ne2 chinh tham gia cbng tac
de tai
I . . Vién Khoa hoc Po
1 | KS. Kiéu Cao Chung Thanh vién 4.2;6.2 s
dac va Ban do
) R i Vién Khoa hoc Do
2 | ThS. Boan Thi Ngan Thanh vién 1.2 N
dac va Ban do
e Ky thuat Vién Khoa hoc Do
3 | ThS.Lé Van Ha B 5.1 )
Vién dac va Ban do
. K¥ thuat Vién Khoa hoc Do
4 | KS. Duong Van Hung . 5.1 o
Vién dac va Ban do
ThS. Mai Thi Phuong . . Vién Khoa hoc Do
5 Thanh vién 3;4.2 X
Lan dac va Ban do
. . . Vién Khoa hoc Do
6 | ThS. Luu Thi Thuy Ngoc | Thanh vién 4.1 o
dac va Ban do
. R x Vién Khoa hoc Do
7 | ThS. Pham Thi Hanh Thanh vién 114 N
dac va Ban do
....... , ngay...... thang ...... nam 20.... veeeeene, NGAY...... thang ...... nam 20....

CHU NHIEM DE TAI

(Ho tén va chir ky)

Ngé Thi Lién

TO CHUC CHU TRIi BE TAI
(Ho va tén, chir ky, dong dd'u)

Nguyén Phi Son

2 Theo quy dinh tai bang 1 Piém b Khoan 1 Piéu 7 thong tw lién tich s6 55/2015/TTLT-BTC-BKHCN ngay
22/4/2015 huong dan dinh mirc xay dung, phan b6 du toan va quyét toan kinh phi doi voi nhiém vu KH&CN co
st dung ngan sach nha nudce va Quyet dinh s6 2466/QD-BTNMT ngay 23/9/2015 cua B truéng Bo TNMT.
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CAN CU LAP DU TOAN KINH PHI PE TAI

1. Nghi dinh Sé: 38/2019/ND-CP ngay 9 thang 05 niam 2019 caa Chinh phu
quy dinh mirc lvong co so d6i voi can b, cong chirc, vién chirc va lyc lugng vil trang;

2. Thong tu sd 26/2018/TT-BTNMT, ngay 14 thang 12 nim 2018 coa Bo
truong Bo Tai nguyén va Moi truong vé viéc ban hanh quy dinh quan 1y nhiém vy
khoa hoc va cong nghé cua Bg Tai nguyén va Moi truong;

3. Thong tu lién tich sd 55/2015/TTLT-BTC-BKHCN ngay 22 thang 4 nim
2015 cua Lién B9: Tai chinh va Khoa hoc va Cong ngh¢ vé viée Hudng dan dinh mutc
xdy dung, phan bo du toan va quyét toan kinh phi dbi v6i nhiém vu khoa hoc va cong
ngh¢ co st dung ngan sach nha nudc;

4. Thong tu s6 27/2015/TTLT-BKHCN-BTC ngay 30 thang 12 nim 2014 cia
B0 tai chinh- B Khoa hoc va Cong nghé Quy dinh khoan chi thuc hi¢n nhiém vy
khoa hoc va cong nghg;

5. Thong tu s6 26/2014/TT-BTNMT ngay 28 thang 5 nam 2014 ctia Bo Tai
nguyén va Méi truong vé viée ban hanh Quy trinh va Pinh mirc kinh té-ky thuat xay
dung co sé dit li¢u tai nguyén va moi truong.

6. Thong tu s6 20/2012/TT-BTNMT ngay 19 thang 12 nim 2012 ctua Bo Tai
nguyén va Moi truong vé viéc ban hanh Dinh mic kinh té - k¥ thuat do dac va ban dd.

7. Thong tu s6 21/2015/TT-BTNMT ngay 22 thang 5 nim 2015 cta Bo Tai
nguyén va Mbi trudng ban hanh Pinh mirc kinh té - k¥ thuat cong nghé tong hop do
dac va ban do.

8. Quyét dinh s6 2466/QD-BTNMT ngay 23 thang 9 nam 2015 cta Bo Tai
nguyén va Moi truong vé viéc ban hanh dinh muc xay dung du toan ddi v6i nhiém vu
khoa hoc va cong nghé cap Bo, cip co sé thudc Bo Tai nguyén va Moi truong;

9. Thong tu s 14/2019/TT-BTNMT ngay 16 thang 8 nam 2019 cua Bo tai
nguyén va Mbi trudng vé viéc ban hanh dinh murc kinh té - k¥ thuat do dac truc tiép
phuc vu thanh 1ap ban d6 dia hinh ty 1& 1:500; 1:1000 va ban d6 dia hinh qudc gia ty 1¢
1:2000, 1:5000.

10. Quyét dinh s6 2646/QD-BTNMT ngay 26 thang 10 ndm 2017 cua Bo Tai
nguyén va Mai truong vé viéc ban hanh quy dinh vé tiéu chuan, muc cho cong tic phi
va chi hdi nghi trong céc don vi thude B Tai nguyén va Moi truong.

11. Can ctr theo 03 bao gia CAc linh kién thiét bi phuc vu cho dé tai ciia Cong ty
CP Thiét bi va Khao sat Viét Nam, Cong ty TNHH Mgc Thién Lam va Cong ty TNHH
Thiét bi va Dich vu ki thuat BTV.
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DU TOAN KINH PHi PE TAI

Tén dé tai:"Nghién ciru thiét ké, ché tao thiét bi dinh vi GNSS, thu nhén tin hiéu cai chinh tir hé théng tram dinh vi vé tinh qudc gia”.

Don vi: Triéu dong

Ngudn von
Ngan sach nha nwéc Ngoai ngin sach nha nudéc
N . P Tong s6 Nim thtr nhat Nim thit hai Nim thr ba
Sb Noi dur{g cac T9ng Trong do
T khoin kinh Trong do Trong dé Trong dé KNoAnN Téng | NdM | Nam | Nim
chi phi Kinh khoan chi Kinh khoan chi Kinh khoan chi Kinh chi o g thu tha thir
phi theo quy phi theo quy phi theo quy phi theo quy nhat hai ba
dinh dinh dinh !
dinh
1 2 3 4=(6+8+ | 5=(7+9+1 6 7 8 9 10 11 12 | 13| 14 | 15
10) 1)
1 Tra cong lao
dong 2.101,386 | 2.101,386 | 2.101,386 | 1.234,273 | 1.234,273 867,113 867,113 0 0
Thué chuyén
2 gia
- Trong nwéc
- Nwéc ngoai 0 0 0 0 0 0 0 0 0
Nguyén, vat
3 liéu,
ning lugng 217,500 217,500 0 0 0 217,500 0 0 0
4 Thiét bi may
mac 65,000 65,000 0 0 0 65,000 0 0 0
5 X4ay dung, sira
chira nhé 0 0 0 0 0 0 0 0 0
6 Chi khéac 228,790 228,790 0 58,140 0 170,650 0 0 0
Téng cong 2.612,676 | 2.612,676 | 2.101,386 | 1.292,413 | 1.234,273 | 1.320,263 867,113 0 0

(*)Cac can cir xdy dung du toan: Theo quy dinh tai bang 1 Piém b Khodan 1 Piéu 7 thong tu lién tich s6 55/2015/TTLT-BTC-BKHCN ngay 22/4/2015 huong ddn dinh mikc xdy
dung, phdn bo dy toan va quyét toan kinh phi doi voi nhiém vu KH&CN co swr dung ngdn sach nha nwdc va Quyét dinh so 2466/0D-BTNMT ngay 23/9/2015 cua B¢ truong Bo
TNMT.
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Khodin 1a. Cong lao dong truc tiép

GIAI TRINH CAC KHOAN CHI

TONG HQP DU TOAN CONG LAO PONG TRUC TIEP

. Téng sb ngay Tong kinh phi (triéu déng)
So , 2 A \e A
TT Chire danh Tong so nguwoi cong. NQOAi NaAn séch
quy doi Ngén sach nha nuéc g nhﬁ?ur()’c
1 | Chu nhiém dé tai 1 174 127.037
2 Thanh vién thuc hién
chinh, thu ky khoa hoc 9 618 248 621
4 Ky thuat vién, nhan vién
ho trg 2 22 4,261
Cong: 16 946 419,256
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DU TOAN CHI TIET CONG LAO PONG TRUC TIEP

Don vi tinh: triéu déng

Nguon von

Tf)ng S
S0 o . Ngan sach nha nwéc Ngoai ngan sach
ngudi | HE so So nha nuéce
; Chiic danh thuc tién ngay 2 .
?.Or Noi dung cong viéc nghién hién cdng cbng Tonghllfmh
ciru i?ho rfhgo A Nim Nam | Nam | Nam | Nim | Nam
e | Y thr thur thr thr the | thi
ce nhét hai ba nhAt hai ba
danh)
1 2 3 4 5 6 8 9 10 11 12 13
1 Noi dung 1:Nghién ciu tong
guan 55 28,190 28,190
Xiv d Hivd W h 22 12,456 12,456
dy dung thuyét minh nhiém vu RN
11 KH&CN, 1ap du todn chi tiét Chu nhiém dé tai 0,49 11 8,031 8,031
Thu ky khoa hoc 1 0,27 11 4,425 4,425
. L 33 15,734 15,734
Nghién ctru tong quan vé thiét bi YN
1.2 | dinh vi GNSS theo cong nghgf: tram Chu nhiém dé tai 1 0,49 11 8,031 8,031
CORS & Viét Nam va trén thé gisi. | Thanh vién chinh 1 0,27 11 4,425 4,425
Thanh vién 1 0,20 11 3,278 3,278
) 55 25,731 25,731
2 Noi dung 2: Nghién ciru cau tric s
dit liéu RTCM va céc tmg dung | Chu nhiém dé tai 1 0,49 1 8,031 8,031
Thanh vién chinh | 4 0,27 44 17,701 17,701
3 | Noi dung 3: Nghién ciu giao 66 29,011 29,011

35




thire truyén dir liéu NTRIP va

Y . Ya | Chu nhiém dé tai 0,49 11 8,031 8,031
TCP-IP (hé thong dwong truyén
Internet) Thanh vién chinh 0,27 44 17,701 17,701
Thanh vién 0,20 11 3,278 3,278
Noi dung 4: Nghién ciu xay
4 dung cau hinh ly thuyét ciia thiét
bi dinh vi d chinh x4c cao 165 66,705 66,705
77 32,287 32,287
Nghién ctru c¢6 s¢ khoa hoc cua A A as
4.1 | vide tich hop cc thiét bj thanh [-Chunhiém dé i 0491 11 8,031 8,031
phan Thanh vién chinh 0,27 44 17,700 17,700
Thanh vién 0,20 22 6,556 6,556
. 88 34,418 34,418
Nghién ctru xay dung cau hinh ly C A A
42 | thuyét cia thiét bi dinh vi do chinh [~ 1uhiém d¢ tai 049 11 8,031 8,031
XAC Cao Thanh vién chinh 0,27 33 13,276 13,276
Thanh vién 0,20 44 13,112 13,112
Noi dung 5: Nghién ciru thiét k,é'
5 | va thi cong phan citng cua thiet
bi dinh vi GNSS d¢ chinh xac cao
176 73,430 73,430
77 29,995 29,995
51 | Nehién ctru thiét ké phan vo thiét | Chu nhiém dé tai 0,49 11 8,031 8,031
b, va cée phy kién di kém Thanh vién chinh 0,27 44 17,701 17,701
K¥ thuit vién 0,13 22 4,261 4,261
99 43,435 43,435
5, | Nghién ciu thiét k& va thi cong | Cha nhiém dé tai 0,49 11 8,031 8,031
OEM Thu ky khoa hoc 0,27 22 8,851 8,851
Thanh vién chinh 0,27 66 26,552 26,552
Noi dung 6: Nghién ciru tich hop
6 thiét bi dinh vi GNSS theo cong
nghé tram CORS lén cac thiéet bi
khong ngwoi lai.
110 49,168 49,168
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L o 44 21,306 21,306 0
Nghién ciru cau tao mot s0 thiet bi 'y ' ie g8 i 0,49 11 8,031 8,031
6.1 | khong nguoi lai c6 kha nang mang : : : :
thiét bi dinh vi Thanh vién chinh 0,27 22 8,851 8,851
Thu ky khoa hoc 0,27 11 4,425 4,425
66 27,862 27,862 0
Nghién ctu tich hop thiét bi dinh vi | cpy nhigm dé tai 0,49 11 8,031 8,031
6.2 | GNSS lén cac thiét bi khong ngudi :
lai Thanh vién chinh 0,27 33 13,276 13,276
Thanh vién 0,20 22 6,556 6,556
N@i dung 7: Xay dung h¢ thong
phan mém do dac theo cong nghé
7 | tram tham chiéu wng dung trén
phién ban Smartphone (Android)
va May tinh (Window).
962,038 962,038 0
Xay dung phan mém Rover cho
71 thiet bi dinh vi GNSS phién ban
' Smartphone (Android) va May tinh
(Window) Phu luc 02 318,469 | 318,469 0
Xay dyng phin mém tram Base
7.2 | phién ban Smartphone (Android)
va May tinh (Window) Phu luc 01 249,161 | 249,161 0
Xay dyng phan mém Server trung
73 | . hidn ban Wind
tam phicn ban Window Phu luc 03 394,408 394,408 0
NOi dung 8: Nghién ciru giai
8 phap va xay dung cac phan mém
dinh vi dj chinh xéc cao cho cac
doi twong khong tiép can 99 539,063 539,063
’ 44 21,306 21,306
Nghién ctu co sé ly thuyét cua L
8.1 Rover co tinh néng bu nghléng Chu nhlem de tai 0,49 11 8,031 8,031
Thanh vién chinh 0,27 33 13,276 13,276
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Xay dyung phan mém diéu khién va

8.2 | xtr 1y sb liéu cho Rover c6 chirc
nang bu nghiéng Phu luc 04 182,610 182,610
Nghién ciru giai phép tich hop 55 25,076 25,076
83 GNSS-RTK-IMU va thiét bi laser .
' phuc vu do dac cac abi twong Chu nhiém dé tai 0,49 9 6,571 6,571
khong ti€p can. Thanh vién chinh 0,27 46 18,506 18,506
8.4 Xay dyng phan mém tich hop thiét
' bi laser va IMU
Phu luc 05 269,626 269,626
9 Noi dung 9: Thyc nghiém kiém
dinh thiét bi
55 130,159 130,159
55 25,731 25,731
Xay dung quy trinh thyc nghiém | Chii nhiém dé tai 0,49 11 8,031 8,031
91 | kidm dinh thiét bi
’ ’ Thu ky khoa hoc 0,27 11 4,425 4,425
Thanh vién chinh 0,27 33 13,276 13,276
9.2 | Xay dung bai thyc nghiém Phu luc 07 104,428 104,428
Noi dung 10: Xay dung quy trinh - 55 25,731 25,731
10 | do va xir 1y dit ligu ciia thiét bi | Chu nhiém dé tai 0,49 11 8,031 8,031
dinh vi d¢ chinh xic cao theo | Thanh vién chinh 0,27 33 4,425 4,425
cong nghé tram CORS
Thu ky khoa hoc 0,27 11 13,276 13,276
N§i dung 11: Thuc nghiém ‘thié't
11 | bi do dac thanh 13p ban do dia
hinh ty 1én 1: 500
66 150,853 150,853
Thyc nghiém thiét b dinh vi GNSS
d9 chinh xac cao do dac tryc ti€p
111 fhanh 1ap ban @b dia hinh ty 1 | P e 06
1
500 40,997 40,997
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Thuc nghiém thiét bi dinh vi nho
gon gan trén may bay khong nguoi

11.2 | lai trong thanh 1ap ban d6 dia hinh
ty 1& 1:500 bang phuong phap bay Phu lyc 06
chup anh UAV
40,997 0 40,997
Thyc nghiém thiét bj dinh vi nho
gon gan trén xudng ty hanh (USV)
11.3 | trong thénh l1ap ban do dia hinh ty | Phu luc 06
1¢ 1:500 bang phuong phap do sau
hoi am 40,997 0| 40,997
66 27,862 0 27,862
So sanh ket qua thanh 1ap ban do ty | Chy nhigm d8 tai 0,49 11 8,031 8,031
1¢ 1:500 bang hé thong VN-GNSS A . 027
11.4 v&i ban do thanh 1ap béng cac thiét Thanh vién chinh ) 33 13,276 13,276
bi khac. PBanh gié} d0 chinh xac,
hoan thién hé thong dinh vi do 0,20
chinh xac cao Thanh vién 22 6,556 6,556
44 21,307 0 21,307
12 Noi dung 12: Xay dung bdo cdo | Chi nhiém dé tai 0,49 11 8,031 8,031
tong hep va bao cdo tom tit Thu ky khoa hoc 0,27 22 8,851 8,851
Thanh vién chinh 0,27 11 4,425 4,425
Téng: 946 2101.386 1234.273 | 867,113
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Khoan 2. Nguyén vat liéu nang lugng

Don vi: Triéu dong

Nguon von

Ngén sach nha nuéc

Ngoai ngan sach nha nudéc

Téng sb Nam thir nhat Nam tht hai Nam th ba
£ .| Sb .
So Noi dung bon vi Iy Don | Thanh Trong Trong Trong Trong
T do |1g| 91 tién s s o 6 | pine | N&m | Nam | Nam
. khoan . khodn . khoan | . . | khoan | " °¢® | tha | tha | tha
Kinh - Kinh - Kinh - Kinh - i) £ .
hi chi phi chi ohi chi phi chi nhat hai ba
P theo theo theo theo
quy quy quy quy
dinh dinh dinh dinh
1 2 3 4| 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 |usB Chiéc | 5/ 0,300 1,500 1,500 0 0 1,500 0 0 0
2|0 cling ngoai Chiéc | 3| 2,000 6,000 6,000 0 0l 6,000 0 0 0
3 |Chip GNSS hai tan s6 Chiéc | 6| 35,0000 210,000 210,000 0 0| 210,000 0 0 0
Téng cong: 217,500 217,500 0 0 217,500 0 0 0
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Khoan 3. Thiét bi may méc
DPon vi: Triéu déng

Nguf'in von
N bon Khéi Pon | Thanh Ngan sach SNKH
T N¢i dung vi gia | tién v Nam [ Nam | Nam | Tw | .
tinh | lrong Téng | thu thir tha | 0
nhat hai ba
1 2 3 4 5 6 7 8 9 10 11 12
| | Thiét bi tham gia thwc hién dé tai
Il | Thiét bi cong nghé mua méi 65,000 65,000 65,000
DPién thoai Smartphone Chiéc 3 15,000 15,000 15,000
Angten GPS Chiéc 10 50,000 50,000 50,000
111 | Khiu hao thiét bi
0 0 0
IV | Thug thiét bi
V | Véan chuyén lip dit 0
Cong: 0
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Khoan 4. Xay dung, stra chira nho

Don vi: Triéu dong

Nguon von

Ngéan sach SNKH

TT Noi dung Kinh phi . Nér,n Né{n Népq Tu c6 | Khac
Tong thir thtr thir :
nhat hali ba
1 2 3 4 5 6 7 8 9
1 | Chi phi xay dung m2 nha xudng, PTN
2 | Chi phi stra chita m2 nha xuéng,PTN
3 | Chi phi ldp dit hé théng dién nudc
4 | Chi phi khac

Cong:
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Khodan 5. Chi khac

Don vi: Triéu dong

Nguon von

Ngén sach nha nudéc

Ngoai ngan sach nha nwéc

Téng sb Nam thtr nhat Nim thtr hai Nim thtr ba
Sé Néi d Pon Sé Pon Trong Trong Trong Trong
TT o1 CHng vi |luwgng | gi& do o o @6 | & | Nam | Nam | Nam
. z A A on , , ’
Kinh | KNOaN | yion | KNOAN | | KNOAN g | Khoan ) TORE | g | thir | tha
hi chi hi chi hi chi hi chi so nhét hai ba
P theo P theo P theo P theo
quy quy quy quy
dinh dinh dinh dinh
1 2 3 4 5 6 7 8 9 10
Kinh phi quéan ly (bﬁng 5% tong
kinh phi thuc hién dé tc“zi, toi da
kho 1 100 triéu do
1 ong qud 100 trigu dong) 80,000 0| 30,000 | 0,000 | 50,000 0 0 0
Cong tac trong nuéc (dia diém,
) thoi gian, so lwot nguoi) 0 0 0 0 0 0 0 0
Chi diéu tra, khao sat thu thap
s0 liéu (50 phiéu, so chi tiéu...)
3 0 0 0 0 0 0 0 0
Hop tic qudc té (dinh mirc chi
theo quy dinh hién hanh)
4 0 0 0 0 0 0 0 0
a Poan ra
b Poan vao
5 | Chiphi dénh gi4, kiém tra ndi
b0 14,300 0 0 0| 14,300 0 0 0
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Chi thim dinh ni dung, tai

51 chinh cap Co sé 2 650 0 0 2 650
Chu tich hoi d@)ng ngudi 1 0,300 0,300 0,300
Pho ch tich hoi dong ngudi 1| 0,200 0,200 0,200
Thu ky hanh chinh ngudi 1| 0,150 | 0,150 0,150
Dai biéu duge mdi tham dy ngudi | 20| 0,100 | 2,000 2,000
5.3 | Chi phi nghi¢m thu cip Bj 11,650 0 11,650
- Chu tich Hoi dong ngudi 1] 0900| 0,900 0,900
- Thanh vién hoi dong nguoi 8| 0,600 4,800 4,800
- Thu ky hanh chinh nguoi 0,200 0,200 0,200
- Pai biéu dugc moi tham du nguoi 15| 0,150 2,250 2,250
- Nhan xét ciia Uy vién hoi dong chai 0,300 2,100 2,100
- Nhan xét cua phan bién phiéu 0,450 0,900 0,900
- Nude udng phiéu
25 0,020 0,500 0,500
6 | Chikhac 134,490 0 | 28,140 106,350
6.1 | Hoi thdo khoa hoc 10,140 10,140 0
Nguoi chu tri ngudi 1| 0,900 0,900 0,900
Thu ki héi thao nguoi 1| 0,300 0,300 0,300
Béo cdo vién trinh bay tai hoi
thao ngudi 4| 1,200 4,800 4,800
Bao cao khoa hoc duoc td chirc
héi thao dat hang nhung khong béo
trinh bay tai héi thao cao 1 0,600 0,600 0,600
Thanh vién tham gia hoi thao ngudi 20 | 0,150 3,000 3,000
Nuéc udng chai 27 | 0,020 | 0,540 0,540
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Ding ki bio hj quyén sé hitu tri

6.2 | tué 18,000 18,000 0
Pang ki nhan hiéu may VN- nhén
GNSS hi¢u 1 6,000 6,000 6,000
5 f a2 A A X phﬁn
Pang ki ban quyén 5 phan mém N
e Anyen>p mém 5| 2,400 | 12,000 12,000
An lodt tai ligu, van phong
Ppham va thong tin lién lgc(tam
6.3 | tinh) 10,000 10,000
6.4 | Mualinh kién 96,350 0 96,350
Module Bluetooth con 3,800 | 22,800 22,800
Sofware option Bluetooth set 4,000 | 24,000 24,000
PCB (Bo mach in) cai 0,800 4,800 4,800
SMA (Linh kién phu va gin bo
chip) - 6| 2,400 | 14,400 14,400
V6 hop cai 6| 1,000 | 6,000 6,000
Cam bién IMU céi 1| 20,000 | 20,000 20,000
Thiét han cai 3| 0450 | 1,350 1,350
Pin qua 6| 0,500 3,000 3,000
Khac (liét ké va thuyét minh theo
tung khoan chi)
Cong: 228,790 0 | 58,140 170,650
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PHU LUC 01: PHAN MEM TRAM BASE

1. Tén phan mém: SmartBase
2. Muc dich:
Thu dir liéu GNSS nhan duogc tir Base va truyén dén Server

3. Mo ta tac nhan hé thong va cac chirc niang ciia phan mém

User

Phan mém két ndi Base - Server

Két néi may tinh
voi server

Két néi Base voi
may tinh

Luu toa dg Base va
cac théng so Base

Léy di¥ lidgu GNSS tir
base vao may tinh

Truyén dif liéu GNSS
tr may tinh vé server

Hinh 1. So' do cdc tac nhdn hé thong phan mém tram Base

3.1. Cic tic nhén hé thong

May tinh

Base

STT Tac nhan hé théng M5 ta Ghi chu
1 | Newoi dung Cas chuyen vién st dung cV
phian mém.
2 | Base Pau thu GNSS hai tan sb. Base
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Str dung hé diéu hanh

3 | SmarthPhone/Tablet Android SP
3.2. Yéu cdu chirc ning
STT Tén chirc nang Tac nhéan Mo ta
1 | Két nbi Smarthphone véi server | CV, SP Két ndi dugc thiét 1ap thdng
qua giao thuc TCP/IP.
2 | Két n6i Base v6i Smarthphone | CV, Base, Smarthphone két n6i véi
SP Base thong qua Bluetooth
3 | Lay dit liéu GNSS tir base vao Base, SP Dua vio cac giao thirc két
Smarthphone nbi phan mém s& thu nhan
dir liéu tir base vao
Smarthphone.
4 | Truyén dit liéu GNSS tir SP Dir liéu GNSS gui vé Server
Smarthphone vé server thong qua giao thirc TCP/IP.
5 | Luu toa do Base va cac thong s6 | SP, Base Céc thong tin vé may Base

cua Base

duogc luu lai trong
Smartphone, gitip cho viéc
két ndi thuan loi hon khi
Base hoac smartphone gap

su cO.
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DU TOAN XAY DUNG PHAN MEM TRAM BASE
Ap dung thong twr 26/2014/TT-BTNMT ngay 28 thang 5 nim 2014 ciia B§ Tai nguyén va
M&bi trueong vé viée ban hanh Quy trinh va dinh mirc Kinh té- K¥ thuit xiy dung co sé
dir liéu tai nguyén va moi trudmng
Pon vi: Nghin dong

TT Noi dung Ponvi | KK | KhOi | g s | Thanh
luwgng tién
Thu thip yéu ciu phin mém va
1 | phan tich n§i dung thong tin dir
liéu
1.1 | Thu thap yéu cau phian mém
THSD KK1 | 10,4 375 3.898
Thu thap yéu cau phan mém THSD | KK2 | 104 468
THSD KK3 | 104 609
THSD KK1 | 104 1.253 13.036
Xac dinh yéu cau chirc ning THSD | KK2 | 104 1.566
THSD KK3 | 10,4 2.036
Phan
mém | KK1 1 5.301 5.301
g A A C o Phan
Xéc dinh yéu cau phi chtrc nang mem KK2 1 6.624
Phan
mém | KK3 1 8.609
Quy d6i trudng hop st dung THSD 50
Phén tich ngi dung thong tin dii
1.2 | liéu
DTQL KK1 | 1,836 1.671
Xac dinh danh muc cac PTQL DTQL KK2 | 1,836 2.088
DTQL KK3 | 1,836 2.714

DTQL KK1 | 1,836 14.981

Xac dinh chi tiét cac thong tin PTQL KK2 | 1.836 18.795

ho timg DTQL
cho tung BTQ PTQL | KK3 | 1,836 | 24.341
. DA . DTQL KK1 | 1,836 5.512
XEC d;rnh chi tiét cac quan h¢ PTOL KK2 | 1.836 6.889
gitra cac DPTQL
DTQL KK3 | 1,836 8.955
Xac dinh cac yéu t6 anh hudng
dén vi¢c xay
dung co so dir liéu DTQL KK | 1,836 1.566
L e Y S ST . Bo di
X‘a'c Fi}nh chi tiét céc tai liu quét liu KK1 0 664
(tai liéu B6 dit
d'lﬂrnh liem) va cdc tai ll?u (}ar}Ag liéu KK2 0 829
giay can nhap vao co s¢ dir licu T
tur ban phim BO dir
ligu KK3 0 1.078
Xac dinh khung danh muc dit CSDL KK1 0 15.391
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lidu, siéu dit liéu CSDL | KK2 0 19.236
str dung trong co s¢ dir licu CSDL | KK3 0 25.004
Quy d6i ddi twong quan 1y PTQL | KK | 1,836 50
M hinh héa chi tiét nghiép vu
v iz ‘ THSD KK1 | 104 793
ﬁ?ﬁ;ﬁﬁ héa chi tiet quy trinh,  FeH ™" Kko | 10,4 991| 10310
. THSD KK3 | 10,4 1.288
THSD KK1 | 104 1.189
Xay dung biéu d6 THSD nghi¢p | THSD KK2 | 104 1.486 15.457
vu THSD KK3 | 10,4 1.932
Thiét ké
THSD KK1 | 104 836 8.697
THSD KK2 | 10,4 1.045
Thiét ké kién triic phidn mém THSD KK3 | 104 1.358
THSD KK1 | 104 1.654
THSD KK2 | 10,4 2.068 21.503
Thiét ké biéu ¢6 THSD THSD KK3 | 104 2.687
THSD KK1 | 10,4 793
THSD KK2 | 104 991 10.309
Thiét ké biéu do hoat dong THSD KK3 | 104 1.288
THSD KK1 | 104 793 8.250
THSD KK2 | 10,4 991
Thiét ké bicu do tuan tu THSD KK3 | 104 1.288
THSD KK1 | 10,4 1.654 17.205
THSD KK2 | 104 2.067
Thiét ké biéu do 16p THSD KK3 | 104 2.687
THSD KK1 | 10,4 409 4.254
Thiét ké giao dién THSD KK2 | 10,4 509
THSD KK3 | 10,4 659
Lap trinh
THSD KK1 | 10,4 6.742 70.117
Viét ma ngudn THSD KK2 | 104 8.427
THSD KK3 | 10,4 10.954
THSD KK1 | 104 793 8.251
Tich hop ma ngudn THSD KK2 | 104 991
THSD KK3 | 104 1.288
Kiém thir
Kiém tra mi ngudn theo quy tic
1ap trinh THSD KK | 104 221 221
THSD KK1 | 104 1.059 11.010
Kiém tra mtrc thanh phan THSD KK2 | 104 1.323
THSD KK3 | 10,4 1.720
THSD KK1 | 104 396 4.123
Kiém tra mirc hé thong THSD KK2 | 104 495
THSD KK3 | 104 644
Trién khai 10,4
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THSD KK1 | 10,4 299 3.106
Pong goi phan mém THSD KK2 | 104 373
THSD KK3 | 10,4 484
THSD KK1 | 10,4 89 925
Cai dat phan mém THSD KK2 | 104 111
THSD KK3 | 10,4 144
Xay dung tai liéu huéng dan sir THSD KK1 10,4 265 2.761
dung phin mém THSD KK2 | 10,4 332
' THSD KK3 | 10,4 431
THSD KK1 | 10,4 530 5.513
Huéng dan, hd tro nguoi sir dung | THSD KK2 | 104 662
cho ngudi ding cudi THSD KK3 | 10,4 861
Quin Iy va cip nhit thay doi
Ghi nhan yéu cau thay doi THSD KK | 10,4 194 2.019
Cap nhat cac san pham dé dap
ung yéu
cau thay doi THSD KK | 10,4 993 10.332
Phuc vu nghiém thu va giao
ndp sin pham
Lap bao cao téng két nhiém vu
va phuc vu
nghiém thu san phim THSD KK 10,4 523 5.443
Poéng goi cac san pham dang gidy
va dang sb THSD KK | 104 114 1.191
Giao ndp san pham THSD KK 10,4 194 2.015
Bio tri phin mém 0
THSD KK1 | 10,4 376 3.914
Béo tri phan mém THSD KK2 | 104 470
THSD KK3 | 10,4 611
249.161
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CAC pOI TUONG QUAN LY PHAN MEM TRAM BASE

Théng s6 chuyén ddi hé toa do

Kiéu Po
Tén trwong trwong dai Mb ta
maHetoado Integer M3 déi tuong
Kinh tuyén
KTT double truc
MC double MUi chiéu
Théng sb Base
Kiéu Po
Tén trudong truong dai Mo ta
MaBase Integer M3 déi tugng
DataType String
Loai may
LoaimayGNSS String GNSS
NgayKetnoi Datetime
Théng so két ndi Server
Kiéu Po
Tén trwong trwong dai M6 ta
Maserver Integer M3 d6i tuong
DCIP String Dia chi két ndi
CongKetnoi Integer Céng két ndi

Théng s6 hoat dong

Kiéu Do
Tén trwong trwong dai M6 ta
MaBaseCon Integer M3 d6i twong
MaBase Integer M3 d6i twong
DataType String
Loai may
LoaimayGNSS String GNSS
Thoigianketnoi | Datetime
LuongDulieu Bytes
Cong ketnoi Integer
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Thong s6 diém dat Base

Kiéu bo
Tén trwong trwong dai MO ta
MaDiemOri Integer M3 déi tugng
MaBase Integer M3 déi tugng
maHetoado Integer M3 déi tuong
X double
V% double
h double
Thong tin 16i
Kiéu Po
Tén trwong treong dai Mb t3
Maloi Integer M3 déi tuong
MaBase Integer M3 d6i tugng
Maserver Integer M3 déi tuong
maHetoado Integer M3 déi tuong
Loailoi String
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L

Server

MaServer
CongKetNoi
DCIP

Base_Con

Base

MaBaseCon
DataType
LoaimayGNSS
Thoigianketnoi
Luongdulieu
Congketnoi
MaBase

MaBase

DataType
LoaimayGNSS

Hinh 2. Data relationship phan mém tram Base

Error_Table
Kaloi
__--"'”_é maHetoado
i —<4 MaBaseCon  p—-------"-" 8
L lMaBaze E
g’ Loailoi :
! s
Base_point _Jr_
MaDiemOri
MaBase HeToaDo
maHetoado
-.--4------_|_ maHetoado
: + o
NC
h




CAC TRUONG HOQP SU DUNG TRONG XAY DUNG PHAN MEM

So
STT Tén trwong hgp sir dung Ghi cha Thong tin mo6 ta lggl(l)g
dich
1 | Thiét lap thong s6 két ndi giitra smartphone va may Base Xay dung moi Két ndi dugc thiét 1ap thong qua giao thie TCP/IP 6
Smarthphone két ndi voi Base thong qua
2 | Thiét 1ap cong két ndi giita smartphone véi may chu Xay dung mai Bluetooth 5
Pua cac toa dd vé hé toa do thich hop do nguoi
3 | Thiét 1ap thong s6 chuyén do6i hé toa do Xay dung méi | dung lya chon 7
Cac dir liéu cai chinh thu nhan duoc tai tram Base
duogc gui dén Server dé xir 1y tinh toan va luu lai
4 | Luu toa do cua Base Xay dung moi dir liéu toa dd cua Base 7
Cac dir liéu cai chinh thu nhan duoc tai tram Base
duogc luu lai trén Server, gitp cho viéc két ndi
thuan loi hon khi Base hoac smartphone gap su
5 | Luu dir liéu do tinh cua Base Xay dung moi cd. 6
Dua vao cac giao thirc két ndi phan mém sé& thu
M két ndi gilra smartphone va base. nhan dir li€u tir Base vao Smarthphone. Dir liéu
6 | Lay dit liéu ctia base truyén vé server Xay dung moi GNSS giri vé Server théng qua giao thirc TCP/IP. 7
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BAO CAO QUY POI TRUONG HQP SU DUNG PHAN MEM

. o Ung dung cong
Sé Tinh ke thira nghé GIS 7
TT | Téntruomghopsidyng | MO"8 | pi | KE | KE [ o ki Gi | ,Qudoi | iy
glao thira thira dun co Khon (Ki*Gi*Pi)
dich hoan mot ne 9
> A mo1
toan phan
m ) ©) (4) (5) © | (M| (8 (9 | (10) (11)
1 Thiét 1ap thong 50 két noi gitra 8 15 x x 13 20
smartphone va may Base 1
o | Thiet 1ap cong ket ndi gita 6 1 X X 13 13
smartphone véi may chu 1
3 Tfnet lap: thong s6 chuyén doi 6 1 x x 13 13
hé toa do 1
4 | Luu toa d0 cuia Base 8 15 X 1 X 1.3 2.0
5 | Luu dir liéu do tinh cua Base 9 15 X 1 X 1.3 2.0
Mo két péi gilra smartphone va
6 base‘. Lay dir liéu cua base 10 15 X X 1.3 2.0
truyén vé server 1 ’
So
., , ,. lugng
TONG SO THSD QUY DBOI 10.4 | THSD
de tinh
du toan

Ghi cha: Chi tiét cdc théng tin dau vao tir (1) dén (10) dwoc xdc dinh tai Bdo cdo xdc dinh yéu cau phan mém theo Mdu P1.2
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SO LUQNG GIAO DICH

Tén giao dich
Phwong Phu’frng
. thire
Process | Process thire .
- . Phwong <X kiem | Phwong )
Process mo mé , Phwong | Phwong | kiém . Tén
2 P x thurc , , tra su thirc ng
) . X chuyén | cong cong | Process truvén thirc thire tra sy tdn tai Kiém sé
TT |  Tén truong hep sir dung doi | kétndi | kétndi | taotep | SO | lAydir | lvudi | tdntai | | xo % . iao
N T dir liéu | .7 .. A 1en z, z. | kétnoi | tracac | 9
thong Base server | tinlwu | ... liéu lién | liu lién | ket noi o~ .| dich
F R R Lolea lién tuc X X .~ giira tin hi¢u 1
s0 h¢ va va dir li¢u A tuc tw tuc tr gilra
A \( smart GNSS
toadd | smart | smart server Base base smart hone | tir Base
phone | phone phone P va
va Base Server
1 Thiét lap thc‘)n\g sf} két ndi giira 1 1 1 1 1 ) 1 8
smartphone va may Base
Thiét lap cong két noi gilra
2 | smartphone 1 1 1 1 2 6
voi may chi ﬂ
3 TEnet larz thong so chuyén doi 1 1 1 5 1 5
hé toa do
4 | Luu toa d cua Base 1 1 1 1 1 2 1 8
5 | Luu dit liéu do tinh cua Base 1 1 1 1 1 1 1 1 1 9
Mo keét noi gitta smartphone va
base.
6 Lay dit lidu cua base truyén vé 1 1 ! 1 1 1 1 1 1 1 10
Server

Ghi chu: 1: Trao c}éi 1 chjéu
2: Trao doi 2 chiéu
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DANH MUC POI TUQNG QUAN LY

Cic yéu t6 anh huéng
6 A e en Nhu ciu xay dun
3 Thong tin lll’?)'(:l Kiéu dix licu S6 lwon < YO
STT Tén doi twgng quan ly A ong - ong | s§ lwong -
mo ta lop, Kho Phi truong uan hé Xay Cap nha
bing ig:g khong | thong tin | 9 * | dung be}:p nhat,
dir liéu 9 gian méi 0 sung
n £ 2 2R: 1A Bao gém: ma hé toa do,
1 gélong S0 chuyén dOIhE 103 | 15k yén truc va mui 1 X 3 3 X
j chiéu
) Bao gébm ma may Base,
2 | Thong sO6 may Base loai may va ngay gio ket 1 X 5 4 X
noi
o Bao g,c‘)m’mé Server, Qja
3 | Thong s6 két ndi voi server | chi két n6i DCIP va cong 1 X 2 4 X
két noi
4 | Thongsovitridiemdat | 1 . 45 d4idm gt Base 1 X 4 3 X
Base
Bao gébm Ma Base con,
R £ n , ma Base, kiéu dir liéu,
5 | Thongsohoatdongeta 0 0 GNSS, thoi 1 X 3 5 X
Base . A A ~
gian ket noi, luong dit
liéu va cong dit li€u
A LA Bao gom Mai 16i, ma
Thong tin luu khi phan ~ . 1A
6 A e Tx. Base, ma Server, ma hé 1 X 6 8 X
meém phat sinh 101 A X
toa do, loai 101
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QUY POI SO POI TUQNG QUAN LY

S6 «
So A .2 .
o luong lugng S6 Kiéu dit liéu N _
TT Tén doi ong 16D, | i | truomg | Fi | 1998 | R Ti |, Quydoi | Ghi
quan ly bang ho quan R - (Li*Fi*Ri*Ti) | cha
dit thong ha Khong | Phikhong
lidu tin ' gian gian
@) 2 13| @ (B 6 | (8) ©) (10) (11)
1 Thong s chuyén do6i hé toa do 1 0.3 3 0.9 3 1 X 1 0.27
2 Thong sb may Base 1 0.3 5 0.9 4 1.1 X 1 0.297
3 Thong sb két ndi vai server 1 0.3 2 0.9 4 1.1 X 1 0.297
4 | Thong sb vi tri diém dat Base 1 103 4 09| 3 1 X 1.3 0.351
5 Thong sb hoat dong clia Base 1 0.3 3 0.9 5 1.1 X 1 0.297
6 Thong tin luu khi phan mém phét sinh 1 6 8
16i 0.3 0.9 1.2 X 1 0.324
TONG SO PTQL QUY POI 1.836

Ghi chu: Chi tiét cac thong tin dau vao tir (1) dén (7) duge xac dinh trong tai liéu Danh myc doi tugng quéan 1y va cac thong tin chi tiét theo mau

M1.2
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SO LUQNG TAC NHAN HE THONG THUQC PHAN MEM

STT T4c nhin hé théng M5 ta
1 | Pau thu GNSS Dau thu hai tan s6 c6 giai phap do RTK
2 | May chu Thiét bi phat séng va ghi nham két qua do siu
3 | bién thoai Smartphone Thiét bi dinh vi
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XAC PINH MUC PO KHO KHAN PHAN MEM

STT p p Gia
ThoOng tin phan mem tri Chon 1 trong céc gia tri
1 | Sb lugng trudng hop sir dung: 10.4 1:m<=30; 2:30<m<50; 3:m>=50
2 | S6 luong tac nhan hé thong: 3 1:m<=3; 2:3<m<7; 3:m>=7
3 | Sb luong dbi twong quan Iy: 1.8 1:m<=4; 2:4<m<8; 3:m>=8
4 . 3 1: Mo rong phan mém; 2:
Nhu cau xay dung: Nang cap; 3: Xay dung mdi
5 | Dic thu linh vuc: 2 1: D&; 2: Trung binh; 3: Kho
6 | M6 hinh quan 1y CSDL.: 1 1: Tép trung; 2: Phan tan
1: Khong ap dung; 2: Engine
7 2 thuong pham; 3: Engine ma
Cong ngh¢ GIS: ngudn mo
8 1 1: Khong mat; 2: Mat; 3: Toi
Mitrc d6 bao mat: mat
9 ‘ o 1 1: Pon gidn; 2: Trung binh; 3:
D¢ phtc tap vé cai dat phan mém: Phirc tap
1: Khong ho trg da nguoi
10 2 dung; 2: C6 ho tro da nguoi
Tinh da ngudi dung: dung
BANG TiNH KHO KHAN
STT | Budec thuce hién/ Yéu to dznh hwén Pié¢m Kho
) j g khan Chon 1 trong cac gia tri
Thu thép, xac dinh yéu ciau phén
mém
£ \ , 30:m<=30; 45:30<m<50;
1 SO lugng truong hop st dung: 10.4 30 K1 | 60:m>=50
Sé luong tadc nhan hé théng: 3 15 15:m<=3; 20:3<m<7; 30:m>=7
bac thu linh vuc: Trung binh S) 0: Dé; 5: Trung binh; 10: Kho
Téng diém 50 50< KK2<80
Phan tich ndi dung thong tin dir li¢u
S6 lwong d6i twong quan 1y: 1.8 40 40:m<=4; 60:4<m<8; 80:m>=8
2 KK1 |0:Da: 10 Trhe o0
bac thu linh vuc: Trung binh 10 &h]ge’ 10: Trung binh; 20:
Téng diém 50 50< KK2<80
M6 hinh héa chi tiét nghiép vu
£ \ ) . 10:m<=30; 20: 30<m<50;
S6 luong truong hop st dung: 10.4 20 45:m>=50
S6 luong tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 15:m>=7
3 A A CvA iy KK2 | 5: M6 rong phan mém; 15:
Nhu cau xay dung: Xay dung moi 25 Néng cip: 25: X4y dung méi
bac thu linh vuc: Trung binh 10 ih]ge; 10: Trung binh; 15:
Téng diém 60 45< KK2<75
4 | Thiét ké kién tric phan mém KK1
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10:m<=30; 30: 30<m<50;

S6 lugng trudng hop sir dung: 10.4 10 20'm>=50
S6 luong tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 15:m>=7
Nhu ciu xay dung: Xdy dung méi 15 ifafgocrg;glrsﬂ;l?ﬁ;n;?ﬁ; ?ﬁéi
Mo hinh quan ly CSDL: Tap trung 5 5: Tap trung; 10: Phan tan
i 0: Khong ap dung; 5: Engine
Cong ngh¢ GIS: Engine thuong pham 5 thuong pham; 10: Engine ma
ngudn mo ]
Mitc d bao mat: Khong mat 0 ?r;élfhong mat; 3: Mat; 5: Toi
Tinh da ngudi dung: C6 hd trg da 0: Kl?on.g ho tro da ngudi
nguoi ding 5 gl‘mg, 5: C6 ho tro da nguoi
ung
Téng diém 45 50< KK2<80
Thiét ké biéu do trudng hep sir
dung, Thiét ke biéu do hoat dong
S6 lugng trudng hop sir dung: 10.4 30 ggmigg 45:30<m<30;
S6 luong tac nhan hé thong: 3 15 KK2 15:m<=3; 20:3<m<7; 30:m>=7
Nhu cau xay dung: Xay dung méi 10 I%ﬁ?gccrggglg?ilﬁr;fiﬁr’l; .rn(')’i
Téng diém 55 50< KK2<80
Thiét ké biéu do tuan tw, Thiét ké
biéu do l6p
S6 luong truong hop st dung: 10.4 10 égmizgg 20:30<m<50;
Sé luong tadc nhan hé théng: 3 5 5:m<=3; 10:3<m<7; 15:m>=7
S6 lwong ddi twong quan 1y: 1.836 5 KK1 | 5:m<=4; 10:4<m<8; 15:m>=8
M6 hinh quan ly CSDL: Tap trung S) 5: Tap trung; 10: Phan tan
i 0: Khong ap dung; 5: Engine
Cong nghé GIS: Engine thuong pham 5 thuong pham; 10: Engine ma
nguon mo
Téng diém 30 45< KK2<80
Thiét ké mé hinh co sé dir liéu
S6 luong dbi twong quan 1y: 1.8 20 20:m<=4; 40:4<m<8; 60:m>=8
M0b hinh quan Iy CSDL: Tap trung 10 KK1 10: Tép trung; 25: Phén tan
Mitc dé bao mat: Khong mat 5 >: Khong mat; 10: Mat; 15:
T61 mat
Tong diém 35 50< KK2<80
Thiét ké giao dién phin mém
S6 lugng trudng hop sir dung: 10.4 20 KK1 ggmigg 45:30<m<50;
S6 luong tac nhan hé thong: 3 10 10:m<=3; 20:3<m<7; 30:m>=7
Téng diém 30 50< KK2<80
LAP TRINH
) luong trudong hop su dung: 10.4 10 KK1 10:m<=30; 20:30<m<50;

35:m>=50
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S6 lwong tac nhan hé thong: 3

0:m<=3; 5:3<m<7; 10:m>=7

S6 lwong ddi twong quan ly: 1.8 5 5:m<=4; 10:4<m<8; 15:m>=8
Nhu cau xay dung: Xay dung méi 10 Iz\félzlﬁgocrgprtglg?;lé;ﬁ?ﬁ; 'mdi
Mo hinh quan ly CSDL: Tap trung 0 0: Tap trung; 5: Phan tan
0: Khong 4p dung; 5: Engine
Cong nghé GIS: Engine thuong pham S) thuong pham; 10: Engine ma
nguon md ’
Mirc d6 bao mat: Khong mat 0 gl'élt(h"ng ma; 3: Mat; 5: Toi
Do phirc tap vé cai dit phan mém: Pon 0 0: Pon gian; 3: Trung binh; 5:
gian Phuc tap
Tinh da nguoi ding: Co6 hd trg da 0 KITon'g h,o t£Q da nguoi "
e 5 dung; 5: C6 ho tro da nguoi
nguoi dung dung
Tong diem 35 45< KK2<70
Kiém tra mirc thanh phin, Kiém tra
mirc hé thong
S6 lugng trudng hop sir dung: 10.4 15 igmigg 30:30<m<50;
S lugng tac nhan hé théng: 3 5 5:m<=3; 10:3<m<7; 20:m>=7
bac thu linh vye: Trung binh 5 0: Dé; 5: Trung binh; 10: Kho
M6 hinh quan Iy CSDL: Tép trung 0 0: Tap trung; 5: Phan tan
10 i KK1 0: Khong ap dung; 5: Engine
Cong ngh¢ GIS: Engine thuong pham 5 thuong pham; 10: Engine ma
ngudn mo
bJ phuc tap vé cai dat phén mém: Pon 0 0: Bon gidn; 5: Trung binh;
gian 10: Phirc tap
Tinh da nguoi dung: C6 hd tro da 0 Khong ho tro da ngudi
w1 5 dung; 5: Co ho trg da nguoi
nguoi dung dung
Tong diem 35 50< KK2<80
TRIEN KHAI
S6 luong truong hop st dung: 10.4 15 igmizgg 30:30<m<50;
S6 lwong ddi twong quan 1y: 1.8 5 5:m<=4; 15:4<m<8; 25:m>=8
Dic thu linh vuc: Trung binh 5 0: Dé&; 5: Trung binh; 10: Khé
1 Mo hinh quan ly CSDL: Tap trung 5 KK1 5: Tap trung; 10: Phan tan
i 0: Khong ap dung; 5: Engine
Cong nghé GIS: Engine thuong pham 5 thuong pham; 10: Engine ma
ngudn mo
Téng diém 35 50< KK2<80
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PHU LUC 02: PHAN MEM PIEU KHIEN ROVER CHO THIET BI
GNSS (RTK4VN)

1. Tén phin mém: RTK4VN
2. Muc dich sir dung:

Dicu khién thiét b1 Rover cho cac cong viéc do dac.
3. Mo ta tac nhan h¢ thong va cac chirc nang cia phan mém
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User

Phian mém diéu kh

Két ndi véi rover

Nhéap danh sach
diem, duong

(GGA, GST..) tir Rover

n Rover

>

Cai dat cac tham sb
linh chuyén hé toa do

Két néi va lay dir liéu tir
server bang giao thirc
Ntrip/TCPIP

E.'!a:yr dii liéu thu duoc
tir Server vao Rover

Chuyén duong lén
ban do

ch_uyén diém ra
diém lén ban do

Lay két qua xir Iy

Phan loai cac trang
thai: fixed, floal, single

Hién thi két qua:
toa do, saish...

Ghi lai toa do, va céc
thang so ve do chinh
xac

Hinh 1. So' do cdc tdc nhdn hé thong phan mém diéu khién Rover co bdn
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3.1. Cdc tic nhin hé thong

STT Téc nhan hé théng M6 ta Ghi cha
1 | Neudi ding glj‘acn‘:r};‘gsn vién str dyng cV
2 | Rover Déu thu GNSS hai tan sb. Rover
3 | smartphone, PC android hote window s

3.2. Yéu cau chirc nang

STT Tén chirc nang Tac nhan M6 ta

1 Két ndi smartphone véi server | CV, SP Két ndi dugc thiét 1ap thong
va thu dir liéu GNSS gui tu qua giao thie TCP/IP.
server dén.

2 Thiét nbi két ndi hai chiéu giita | SP, Rover | Rover va Smartphone két
Smartphone va Rover va day dit néi véi nhau thong qua
litu GNSS gui tir server Vvao Bluetooth. Cac dit ligu
rover Smartphone thu dugc tr

Server dugc truyén téi

Rover théng qua két ndi

bluetooth
3 Lay dir liéu xtr 1y ctua Rover (cac | SP, Rover Dir liéu xtr ly cia Rover gui
file dang GGA, GST..) va dua ra dén Smartphone qua
cac 101 giai fixed, float, single Bluetooth. Céac dir li¢u nay &

dang chuan NMEA. Chirc
nang nay c6 nhiém vu loc
cac dir liéu NMEA thu duoc
tr Rover nhim dua ra céc
thong sb vé toa do, trang thai

fixed, float... ciia Rover.

5 Cai dit tham sb tinh chuyén hé | SP, CV Toa do thu duogc tir Rover la
toa do. toa d0 ¢ hé WGS84, phan
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mém s& cO chic nang
chuyén do6i h¢ toa do nay vé

hé toa do dia phuong.

Két noi va lay dir li¢u tir server

bang giao thic Ntrip/TCPIP

SP, CV

Két n6i va lay dir liéu tu
server bang giao thic

Ntrip/TCPIP.

Chuyén diém ra ngoai thyc dia

SP,

Rover

Cv,

Nguoi dung nhap toa do cac
diém can tim ngoai thuc dia.
Phian mém sé& hién thi cac
diém trén ban do va dua ra
khoang cach tir rover dén

diém can tim ngoai thyc dia

Chuyén duong ra ngoai thyc dia

SP,

Rover

Ccv,

Nguoi dung nhap toa do
diém dau va diém cubi ctia
duong can tim ngoai thuc
dia. Phan mém s& hién thi
duong trén ban dd va dua ra
khoang cach tir rover dén
duong can tim ngoai thuc

dia.

Ghi lai toa do, va cac thong $6

vé d0 chinh xac.

SP, CV

Ghi lai toa d9, va cac thong

sO veé do chinh xac.

10

Giao ho1, tinh dién tich

SP,CV

Sau khi c6 cac két qua toa
do c6 thé thyc hién céc bai
toan tric dia co ban ngay

trén Smartphone

11

Hién thi cac dbi twong trén ban

SP,CV

Hién thi trén man hinh ban

do so
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DU TOAN XAY DUNG PHAN MEM CHO ROVER CHO THIET BI GNSS

Ap dung théng tu 26/2014 ngay 28 thang 5 nim 2014 cia B Tai nguyén va Méi truwong vé
viéc ban hanh Quy trinh va dinh mtrc kinh té-ky thuit xdy dung co sé dir liéu tai nguyén va
moi treong

Pon vi: ngan dong

STT Noi dung Ponvi | KK | KBOi | g eig | Thanh
lwong tién
Thu thip yéu ciu phin mém
1 va phan tich ni dung thong
tin dir liéu
1.1 Thu thap yéu cau phin mém
THSD | KK1 14,95 326
Thu thap yéu cau phan mém THSD | KK2 | 14,95 407 6.090
THSD | KK3 14,95 529
THSD | KK1 14,95 1.090
Xac dinh yéu cau chirc ning THSD KK2 14,95 1.362 20.364
THSD | KK3 14,95 1.770
Phan
mém | KK1 1 4.609
Xac dinh yéu cau phi chuc Phan
nang mém KK2 1 5.760 5.760
Phan
mém | KK3 1 7.486
Quy ddi trudng hop sir dung THSD 43
Phdan tich ngi dung thong tin
1.2 | dir liéu
DTQL | KK1 2,754 1.453
Xéc dinh danh myc cac PTQL | PTQL KK2 2,754 1.816
DTQL | KK3 2,754 2.360
. Y N DTQL | KK1 2,754 13.027
z;aoc t‘gr‘rr:g g;gﬁt cdcthong tin- o 5T T kK2 | 2,754 16.283
DTQL | KK3 2,754 21.166
e DA s . DTQL | KK1 2,754 4.793
;f}iiihgl;gft cdcquanhé T o T k2 | 2.754 5.991
DTQL | KK3 2,754 7.787
Xac dinh céc yéu t6 anh
hudng dén viée xay
dung co s¢ dir licu DTQL KK 2,754 1.362
Xéc dinh chi tiét céc tai liéu Bl(i)éiu KK1 0 577
qu,et (ta‘l he;u‘ o B6 dit
dinh kém) va cdc tai lidu dang | “jis | o 0 721
gidy can nhap vao co so dir T
liéu tir ban phim Bo dx
j lidu KK3 0 937
Xéc dinh khung danh muc dir CSDL KK1 0 13.383
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lidu, siéu dit liéu CSDL | KK2 0 16.727
su dung trong co s dir liéu CSDL | KK3 0 21.743
Quy d6i ddi twong quan 1y PTQL | KK 0 43
Mo hinh héa chi tiét nghiép
vu
Nt v e ik ‘ THSD | KK1 | 14,95 690
ﬁ‘i’élglﬁﬁ héa chi tiet quy trinh, " en ™K Ko | 14,95 862 12.887
o THSD | KK3 | 14,95 1.120
THSD | KK1 | 14,95 1.034
Xay dung biéu d6 THSD THSD | KK2 | 14,95 1.292 19.322
nghiép vu THSD | KK3 | 14,95 1.680
Thiét ké
THSD | KK1 | 14,95 727 10.871
THSD | KK2 | 14,95 909
Thiét ké kién tric phpan mém | THSD | KK3 | 14,95 1.181
THSD | KK1 | 14,95 1.439
THSD | KK2 | 14,95 1.798 26.879
Thiét ké biéu ¢6 THSD THSD | KK3 | 14,95 2.337
THSD | KK1 | 14,95 690
THSD | KK2 | 14,95 862 12.886
Thiét ké biéu do hoat dong THSD | KK3 | 14,95 1.120
THSD | KK1 | 14,95 690 10.312
THSD | KK2 | 14,95 862
Thiét ké biéu do tuan ty THSD | KK3 | 14,95 1.120
THSD | KK1 | 14,95 1.439 21.506
THSD | KK2 | 14,95 1.798
Thiét ké biéu d6 16p THSD | KK3 | 1495 2.337
THSD | KK1 | 14,95 356 5.318
Thiét ké giao dién THSD | KK2 | 14,95 443
THSD | KK3 | 14,95 573
Lap trinh
THSD | KK1 | 14,95 5.863 87.646
Viét mi ngudn THSD | KK2 | 14,95 7.328
THSD | KK3 | 14,95 9.525
THSD | KK1 | 14,95 690 10.314
Tich hop mi ngudn THSD KK2 14,95 862
THSD | KK3 | 14,95 1.120
Kiém thir
Kiém tra ma ngudn theo quy
tic lap trinh THSD KK 14,95 192 2.873
THSD | KK1 | 14,95 921 13.762
Kiém tra muc thanh phan THSD | KK2 | 14,95 1.150
THSD | KK3 | 14,95 1.495
Kiém tra mite hé théng THSD | KK1 | 14,95 345 5.154
- THSD | KK2 | 14,95 431
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THSD | KK3 | 14,95 560
Trién khai

THSD | KK1 | 14,95 260 3.882
DPong goi phan mém THSD | KK2 | 14,95 324

THSD | KK3 | 14,95 421

THSD | KK1 | 14,95 77 1.156
Cai dat phan mém THSD | KK2 | 14,95 97

THSD | KK3 | 14,95 125
Xay dung tai liéu huéng dan THSD | KK1 | 1495 231 3451
it dung phan mém THSD | KK2 | 14,95 288

- THSD | KK3 | 14,95 375

THSD | KK1 | 14,95 461 6.891
Huéng dan, hd trongudist | THSD | KK2 | 14,95 576
dung cho nguoi dung cubi THSD KK3 14,95 749
Quin Iy va cip nhit thay doi
Ghi nhan yéu cau thay doi THSD KK 14,95 169 2.524
Cap nhat cac san pham dé dap
ung yéu
cau thay doi THSD KK 14,95 864 12.915
Phuc vu nghiém thu va giao
ndp sin pham
Lap bao cao téng két nhiém vu
va phuc vu
nghiém thu san phdm THSD KK 14,95 455 6.804
Poéng goi cac san pham dang
gidy va dang sb THSD KK 14,95 100 1.488
Giao ndp san pham THSD KK 14,95 169 2.519
Bio tri phin mém 0

THSD | KK1 | 14,95 327 4.892
Béo tri phan mém THSD | KK2 | 14,95 409

THSD | KK3 | 14,95 531

Téng cong 318.469
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CAC POI TUQNG QUAN LY PHAN MEM BIEU KHIEN ROVER CHO THIET BI

GNSS
Théng s6 chuyén d6i hé toa do
Kiéu Po
Tén trwong trwong dai Mb ta
maHetoado Integer M3 d6i tuong
KTT double Kinh tuyén truc
MC double MUi chiéu

Théng sé két ndi Server

Kiéu Po
Tén trwong trwong dai M6 ta
Maserver Integer M3 déi tuong
DCIP String Pia chi két noi
MounPoint String
CongKetnoi Integer Céng két néi

Théng sb rover

Kiéu Po
Tén trwong trwong dai Mb ta
MaRover Integer M3 ddi tugng
LoaimayGNSS | String Loai may GNSS
Pia chi
DCBluetooth | Integer Bluetooth
BaudRate Integer

Théng s6 diém do

Kiéu Po
Tén trudong trudong dai Mo ta
MaDiemOri Integer M3 déi tuong
Maserver Integer M3 d6i tuong
MaRover Integer M3 d6i tuong
maHetoado Integer M3 d6i tuong
Trangthai string
X double
y double
h double
dx double
dy double
dh double
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Thong s6 diém Chuyén ngoai thyc dia

Kiéu bo
Tén trwong truwong dai Mo ta
MaDiem Integer M3 déi tugng
Maserver Integer M3 déi tuong
MaRover Integer M3 déi tuong
maHetoado Integer M3 déi tugng
Trangthai string
dx double
dy double

Thong tin ngudi dung

Kiéu Po
Tén trwong trwong dai M6 ta
MaNguoidung | Integer M3 déi tuong
Username String
Password String
Théng s6 duwdng Chuyén ngoai thuc dia
Kiéu Po
Tén truong truong dai Mo ta
MaDuong Integer M3 déi tuong
Maserver Integer M3 ddi tugng
MadiemDau | Integer M3 d6i twong
Madiemcuoi | Integer M3 d6i twong
Trangthai string
dx double
dy double

Théng so két ndi

Kiéu Po
Tén trwong trwong dai M6 ta
MaKetnoi Integer M3 d6i tuong
Maserver Integer M3 d6i tuong
MaNguoidung | Integer M3 d6i tuong
MaRover Integer M3 d6i tuong
Trangthai string
luongdulieu byte

71




Error

Kiéu bo

Tén trwong trwong dai Mo ta

Maloi Integer M3 déi tugng
maHetoado Integer M3 déi tugng
Maserver Integer M3 déi tuong
MaRover Integer M3 déi tuong
MaDiem Integer M3 doi tugng
MaDuong Integer M3 déi tuong
MaDiemOri Integer M3 déi tuong
Loai_loi String Loai 16i

72




Out_Point
HeToaDo 3
4 Madiem
------------- 6______.__._.________...-...._._.__----_--...--__.---..--
maHetoado 1= B i e ORI 4 MaServer
KT = MaRover
? MaHetoado
MC ’
_|__ - . . Trangthai
: % ! Memmmmmmmnr oo — ax
' e o ; =4y
1 Rover_Code (& S ‘\‘ 14 : pEt A
Point_Survey / _+_; i s st Mg Lo ),
— - . MaRover Pt s 3 Jager” e |
MadiemOri D— e §iT o i .| LoaimayGNsS 3 Sogmen®t N h '
—erechion : ~H DeBluetooth Ly e W N \
MaRover ! Baudrate e S R %, ' % K
MaHeToado e m oo 2 Lo e SN w
Trangthai _‘l‘ 't'_»-' ',4 /1\ /L_l_ %
x L > %
y Q. o Error_Table
" 7 : S
dx : 1 5 Maloi B
dy : % s s — MaRover a
dh P— e t----1--—H Server_Code 56 ; maHetoado “ag
MaUser : g ' MaServer 9
| MaServer b4 : MaUser &
] DCIP - : MadiemOri ¢ = A
: MounPoint H MaDiem =42 .
) 16 | Port o ' MaDuong s
' s + “““““ : Loailoi R
! b et = S
'- 5 E yyyyy 13. NS
Connect_code User TResig
MaKetnoi MaUser ;
MaServer Username
MaRover Password
MaUser
TrangThai +
LuongDulieu I !
gD —+— ------------- 18

Hinh 2. Data relationship phian mém diéu khién Rover cho thiét bi GNSS
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CAC TRUONG HQP SU DUNG TRONG XAY DUNG PHAN MEM

A X . s A e A la So lwgng
STT Tén trwong hgp sir dung Ghi chu Thong tin mo ta giao dich
1 Thiét lap thong sb két ndi giita smartphone va dau thu GNSS thong Ké thira Két nbi duoc thiét 1ap thong qua 7
qua giao thuc TCP/IP giao thirc TCP/IP.
Thiét 1ap thong so két noi gitra smartphone va dau thu GNSS thong A .. | Két ndi dugc thiét 1ap thong qua
2 qua giao thuc NTRIP Xdy dyng m6i giao thire NTRIP. !
3 | Thiét lap thong s6 tinh chuyén hé toa do Xay dung méi Bua cdc toa .dé ve h¢ toa d6 thich 5
i T j hop do nguoi dung lya chon

Thiét 1ap cac thong s6 vé ma doi

4 | Thiét lap thong s6 két ndi v6i may cha ké thira tuong, dia chi két ndi va cong két 7
noi

5 | Mo cong két ndi giira dau thu GNSS va smartphone ké thira Rover va Smartphone ket noi voi 5
nhau théng qua Bluetooth.
May chi va Smartphone két ndi

6 | Mo cong két ndi gitta may cha va smartphone ké thira v6i nhau thong qua dudng truyén 6
Internet
Céc dir liéu Smartphone thu dugc

7 | Pay dit liéu cai chinh tir may chil vao dau thu GNSS Xay dung méi | tir Server dugc truyén téi Rover 5
thong qua két ndi bluetooth
Céac két qua xu ly (GGA, GST,

8 | Lay két qua xur Iy (GGA, GST, RMC..)tir dau thu GNSS Xay dung méi | RMC..)tir dau thu GNSS duoc thu 4
lai phuc vu tinh toan

9 | Phan loai céc két qua xt ly: Single, DGPS, float, fix Xay dung msi | 2y khi xtr Iy dua ra céc ket qua 5

: ' ’ ’ ’ i Single, DGPS, float, fix

Két qua thu duoc hién thi [én man

10 | Hién thi két qua: toa do, sai sb ké thira hinh gdm cac gia tri toa do va sai 7
sO

11 | Ghi lai toa d6 va cic théng s6 v& d6 chinh xéc ké thira Cac gid tri toa d6 va d chinh xdc
duoc ghi lai trén file tai 7
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Smartphone va may chu server

12

Nhap danh sich diém, duong

Xay dung méi

Nguoi dung nhép toa do cac dlem
can tim ngoai thuc dia. Phin mém
s& hién thi cac diém trén ban dd
va dua ra khodng cach tu rover
dén diém can tim ngoai thyc dia

13

Chuyén diém, dudng ra ngoai thyc dia

Xay dung méi

Nguoi dung nhap toa do diém dau
va diém cudi cua dudng can tim
ngoai thuc dia. Phan mém s& hién
thi duong trén ban do va dua ra
khoang cach tir rover dén duong
can tim ngoai thuc dja.

14

Giao hoi, tinh dién tich

Xay dung méi

Nguoi dung c6 thé thuc hién mot
sO bai toan triac dia thong dung
ngay trén Smartphone

15

Hién thi cac doi tugng trén ban do so

Xay dung mai

Cac ddi tuong toa do, diém dudng
hiéen thi trén man  hinh
Smartphone
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BANG QUY POI TRUONG HQP SU DUNG

. Ung dung cong
Tinh ke thira nghé GIS
S6 Ké Ké )
lwgng thura thira Xay Quy doi
giao hoan mot dung (Ki*Gi*
TT Tén trwong hop sir dung dich Pi toan phan méi | Ki Cé | Khong | Gi Pi) Ghi cha
1) @ 13| &4 (5) © | (| (8 9 [ @10 | (11
Thiét 1ap thong s§ két ndi gitra
smartphone va dau thu GNSS thong ’
1 | qua giao thitc TCP/IP 7 1 X 0.3 X 1.3 0.4 | ké thira
Thiét 1ap thong s§ két ndi gitra
smartphone va dau thu GNSS thong
2 | qua giao thuc NTRIP 7 1 X 1 X 1.3 1.3
Thiét 1ap thong s6 tinh chuyén hé toa
3 | do 5 1 X 1 X 1.3 1.3
4 | Thiét 13p thong sb két ndi voi may chu 6 1 X 1] x 1.3 1.3
Mé cong két ndi giita dau thu GNSS va )
5 | smartphone 5 1 X X 0.3 X 1.3 0.4 | ke thura
Mo cong két ndi giira may chu va )
6 | smartphone 5 1 X X 0.3 X 1.3 0.4 | ké thura
Day dit liu cai chinh tir may chii vao ,
7 | dau thu GNSS 5 1 X X 0.3 X 1.3 0.4 | ke thura
Lay két qua xir Iy (GGA, GST,
8 | RMC..)tir dau thu GNSS 4 1 X 1 X 1.3 1.3
Phén loai cac két qua xir ly: Single,
9 | DGPS, float, fix 5 1 X 1 X 1.3 1.3
10 | Hién thi két qua: toa do, sai s6 7 1 X X 1] x 1.3 1.3 | ké thira
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Ghi lai toa d6 va céc thong s6 vé do ,

11 | chinh xéc 7 1 X X 3] x 1.3 0.4 | ké thira

12 | Nhép danh sach diém, duong 7 1 X 1 X 1.3 1.3

13 | Chuyén diém, dudng ra ngoai thyc dia 7 1 X 1] x 1.3 1.3

14 | Giao hoi, tinh dién tich 7 1 X 1] x 1.3 1.3

15 | Hién thi cac d6i tugng trén ban do sb 4 1 X 1] x 1.3 1.3
S6 luong

TONG SO THSD QUY POI 15.0 | THSD

dé tinh
du toan

Ghi chl: Chi tiét cdc théng tin dau vao tir (1) dén (10) dwoc xdc dinh tai Bdo cdo xdc dinh yéu cau phan mém theo Mdu P1.2
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BANG SO LUQNG GIAO DICH

Tén giao dich
Phuong Phuong
Process Process Process Process Phueng thite thite TZ
n . . Process mé cdng mé cbng Process mé cdng mé chng Process thire Phuong Phuong kiém tra. kiém tra. Phu’o’ﬂg 2 OI.lg
STT | Tentrunghgpsidung | awin | S0l | i | ot | Wi | ikt | e | g | Gl | il el | et | ikt | 8 glao
56 hé toa | e | sbhétoa e | e ey lién tuc lién tuc lién tuc giiia giiia hi¢u GNSS :
do srr:\ar srrTar do srr:\ar srrr:ar i ligu vé tir Rover tir Server smart smartph tir Rover
phone phone phone phone server phone va one va
Rover Server
Thiét 1ap thong s6 két ni giira
smartphone va dau thu
1 tph a dau thu GNSS 1 1 1 2 2 7
thong qua giao thirc TCP/IP
Thiét 1ap thong so két noi gitra
smartphone va dau thu
2 tph a dau thu GNSS 1 1 1 2 2 7
thong qua giao thirc NTRIP
Thiét 14p thong s tinh chuyén hé
3 apthong uyen s 1 1 1 1 1 5
toa do
4 Th}et lap thong so ket noi voi may 1 1 2 1 1 6
chu
M¢ cbng két ndi gitra dau thu
5 2 1 1 1 1 1
GNSS va smartphone 5
M6 cong két ndi gitra may chu va
6 5 & y v 1 1 1 1 1 5
smartphone
Day dit liéu cai chinh tir may chu
7 T A 1 1 1 1 1 1
vao dau thu GNSS 5
Lay két qua xtr Iy (GGA, GST
g | Laykeétquaxuly(GGA, GST, 1| 1 1 1 4
RMC.)tir dau thu GNSS
Phan loai cac két qua xu ly: Single
9 < N b
DGPS, float, fix 1 1 1 1 1 5
10 | Hién thi két qua: toa do, sai ) 1 1 1 1 1 1 1 7
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Ghi lai toa d6 va cac thong s6 vé do

11 chinh xac 1 1 7

12 | Nhap danh sach diém, duong 1 7

13 C.huyen diém, duong ra ngoai thuc 1 1 7
dia

14 | Giao hi, tinh dién tich 1 1 7

15 | Hién thi céc d6i tugng trén ban do 4

)

Ghi cht: 1: Trao ddi 1 chiéu
2: Trao doi 2 chiéu
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DANH MUC POI TUQONG QUAN LY

Cic yéu té anh huong

So Kidu dif lié Nhu ciu xiy dung
. . iéu dit ligu Al
STT Tén dbi twgng quan 1y Théng tin mb ti llllf-mg ' St" lwong | o6 lwgng
op R A rueong N " " "
bang ,dﬁ' Kh_0ng Phi I_<hong thong tin quan h¢ | Xay c%ltmg Cép nhat,
lidu gian gian moi bd sung
1 | Thong s chuyén déi h toa do | 520 80m ma hé foa do, kinh | ) X 3 3 X
tuyén truc va mii chiéu
A s Bao géom mi nguoi dung,
2 Thong tin ngudi dung Usename va Password 1 X 3 2 X
R Aoy A1 A £ Bao gébm ma Rover, loai may
g | Thongso thict bi (thong 50 GNSS, dia chi Bluctooth va | 1 X 3 2 X
rover)
BaudRate
R £ Bao gém mi server, dia chi két
4 | Thong so server nbi, MounPoint va cong két ndi ! X 3 2 X
i Bao gom mi diém,ma server, ma
5 Thong so diém do Rover, ma hé toa d9, trang thai 2 X 12 3 X
va cac gia tri toa do X,Y,Z
Thone sb diém chuvén neodi Bao gdom mi diém,ma server, ma
6 g yenng Rover, ma h¢ toa do va cac gia 1 X 3 3 X
thuce dia .
tri dx, dy
A Z o 2 .. | Bao gom Mi duong, mi server,
7 | Thong s6 dutng chuyén ngodi | 480, iy, ma diém cudiva | 1 X 3 3 X
thuc dia s , .
gia tri khoang céach dx, dy
T S SR N Céc thong tin két ndi bao gom:
g | Cdcthong tin kétndi gitaphan | o5 & Server, ma nguoi 1 X 3 4 X
meém va rover A A <A
dung, trang thai va lugng dir liéu
Céc thong tin 1am béo cao khi | P20 g0m ma 101, ma h¢ toa do,
9 N A L. x. ma server, ma Rover, ma diém, 1 X 8 8 X
phan mém phat sinh 16i X 4 R
ma dudng va loai 16i
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BANG QUY DPOI POI TUQNG QUAN LY

So £
So £ 2
lugng lrgng So Kiéu dir li¢u Ouy a8 cni
A K. A 16p, : ° . | lwgng . . uy doi i
TT Tén doi twgng quan ly bing Li tru’irng Fi quan Ri - — Ti (Li*Fi*Ri*Ti) | cha
dii thong hé Khong | Phikhong
licu tin i gian gian
, (D) @ [ @4 [BG] ©® [ (8) 9) (10) (11)
1 Thoéng s6 chuyén doi hé toa do 1 0.3 3 0.9 3 1 X 1 0.27
2 Thong tin nguoi dung 1 0.3 3 0.9 2 1 X 1 0.27
3 | Théng s thiét bi (thong s6 rover) 1 103 3 09| 2 1 X 1 0.27
4 Thong sb server 1 0.3 3 0.9 2 1 X 1 0.27
5 | Théng sb diém do 2 03] 12 |09 3 1 X 1.3 0.351
6 Thong s6 diém chuyén ngoai thuc 1 3 3
dia ] 7 0.3 0.9 1 X 1.3 0.351
7 Thoéng so6 dudong chuyén ngoai thuc 1 3 3
dia 0.3 0.9 1 X 13 0.351
g | Cac thong tin két ndi gitra phan . 3 A
mém va rover 0.3 0.9 1.1 X 1 0.297
g | Cdc thong tin 1am bao cao khi phan | g g
mém phat sinh 161 0.3 0.9 1.2 X 1 0.324
Tong so doi twgng quan ly 2754

Ghi chu: Chi tiét cac thong tin dau vao tir (1) dén (7) duoc xac dinh trong tai liéu Danh muc doi trong quan 1y va cac thong tin chi tiét theo mau

M1.2
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SO LUQNG TAC NHAN HE THONG THUQC PHAN MEM

STT Tac nhan h¢ thong M0 ta
1 | Pau thu GNSS Pau thu hai tan s6 c6 giai phap do RTK
2 | May chi TAhlet bi phat song va ghi nham két qua do
Sau
3 | Dién thoai Smartphone Thiét bi dinh vi
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XAC PINH MUC PQ KHO KHAN PHAN MEM

STT p 2 Gia
Thong tin phin mém tri Chon 1 trong cac gia tri
1 | Sb lugng trudng hop sir dung: 14.95 1:m<=30; 2:30<m<50; 3:m>=50
2 | S6 luong tac nhan hé thong: 3 1:m<=3; 2:3<m<7; 3:m>=7
3 | Sb luong dbi twong quan Iy: 2.8 1:m<=4; 2:4<m<8; 3:m>=8
4 . 9 1: Mo rong phan mém; 2: Nang
Nhu cau xay dung: cap; 3: Xay dung méi
5 | bic thu linh vuc: 2 1: D&; 2: Trung binh; 3: Khé
6 | Mo hinh quéan Iy CSDL: 1 1: Tap trung; 2: Phan tdn
1: Khong ap dung; 2: Engine
7 2 thuong pham; 3: Engine ma
Cong ngh¢ GIS: nguén mo
8 | Murc do bao mat: 1 1: Khong mat; 2: Mat; 3: T6i mat
9 o o 9 1: Bon gian; 2: Trung binh; 3:
D3 phuec tap vé cai dat phan mém: Phure tap _
10 . 5 1: Khong ho tro dg nguoi dung; 2:
Tinh da nguoi dung: Co ho trg da nguoi dung
BANG TiNH KHO KHAN
Budrc thue hién/ Yéu to anh .z Kho
STT . htr.(")’ng ] Diém khan Chon 1 trong cac gia tri
Thu thip, xac dinh yéu cau
phan mem
S6 luong truong hop sir dung: 15 30 30:m<=30; 45:30<m<50; 60:m>=50
1 S6 luong tac nhan hé thong: 3 15 KK1 15:m<=3; 20:3<m<7; 30:m>=7
Dic thu linh vyc: Trung binh 5 0: Dé&; 5: Trung binh; 10: Kho
Téng diém 50 50< KK2<80
Phéan tich n§i dung thong tin dir
ligu
2 | S6 luong dbi twong quan 1y: 2.8 40 KK1 | 40:m<=4; 60:4<m<8; 80:m>=8
béc thu linh vuc: Trung binh 10 0: Dé; 10: Trung binh; 20: Khé
Téng diém 50 50< KK2<80
M hinh héa chi tiét nghiép vu
S6 luong truong hop st dung: 15 20 10:m<=30; 20: 30<m<50; 45:m>=50
S6 luong tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 15:m>=7
> | Nhu chu xay dung: Nang cép 15 | (I |3 Mo Tong phin e 13 Nane
bac thu linh vyc: Trung binh 10 5: D&; 10: Trung binh; 15: Kho
Téng diém 50 45< KK2<75
Thiét ké kién tric phin mém
S6 luong truong hop st dung: 15 10 10:m<=30; 30: 30<m<50; 40:m>=50
4 | S6 lugng tac nhan hé thong: 3 5 KK1 | 5:m<=3; 10:3<m<7; 15:m>=7
Nhu cau xay dung: Nang cép 10 g éli\’/klysro;%}?}éii;n;n;; 10: Nang
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M6 hinh quan Iy CSDL: Tap trung 3) 5: Tap trung; 10: Phan tan

Cong ngh¢ GIS: Engine thuong 0: Khong e}p dung; 5: Englnei

pham 5 thuqﬂng plqlam; 10: Engine ma
nguon mo

Muc d6 bao mat: Khong mat 0 0: Khong mat; 3: Mat; 5: T6i mat

Tinh da nguoi dung: C6 hd trg da 5 0: Khong ho tro da nguoi dang; 5:

nguoi dung Co6 ho tro da nguodi dung

Téng diém 40 50< KK2<80

Thiét ké biéu 51(“) trueong hop sir

dung, Thiéet ke bieu do hoat

dong

S6 luong truong hop sir dung: 15 30 30:m<=30; 45:30<m<50; 60:m>=50

S6 luong tac nhan hé thong: 3 15 KK1 15:m<=3; 20:3<m<7; 30:m>=7

Nhu cau xay dung: Nang cép 5 gﬁ;\j[(ly()r Q;%}fgii;nggi >: Nang

Téng diém 50 50< KK2<80

Thiét ké biéu do tuan tw, Thiét

ké biéu do 1ép

S6 lugng truong hop st dung: 15 10 10:m<=30; 20:30<m<50; 50:m>=50

S6 luong tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 15:m>=7

S6 lwong ddi twong quan ly: 2.754 5 KK1 5:m<=4; 10:4<m<8; 15:m>=8

Mo hinh quan Iy CSDL: Tép trung 5 5: Tap trung; 10: Phan tan

Cong nghé GIS: Engine thuong 0: Khong ép dung; 5: angm?

phim 5 thucing plﬁmm; 10: Engine ma
nguon mo

Téng diém 30 45< KK2<80

Thiét ké mé hinh co sé dir liéu

S6 luong dbi twong quan 1y: 2.8 20 20:m<=4; 40:4<m<8; 60:m>=8

M6 hinh quan ly CSDL: Tap trung 10 KK1 10: Tap trung; 25: Phan tan ’

Mirc d¢ bao mat: Khong mat 5 fr;élfhong mat; 10: Mat; 15: Toi

Téng diém 35 50< KK2<80

Thiét ké giao di¢n phin mém

Sf:) lugng truong hop sfrrdung: 15 20 KK1 20:m<=30; 45:30<m<50; 70:m>=50

SO lugng tac nhan hé thong: 3 10 10:m<=3; 20:3<m<7; 30:m>=7

Téng diém 30 50< KK2<80

LAP TRINH

S6 luong truong hop st dung: 15 10 10:m<=30; 20:30<m<50; 35:m>=50

S6 luong tac nhan hé thong: 3 0 0:m<=3; 5:3<m<7; 10:m>=7

S6 lwong ddi twong quan 1y: 2.8 5 5:m<=4; 10:4<m<8; 15:m>=8

Nhu cau xay dung: Nang cép 5 KK1 iﬁ[l)\,/[(ly()r Q;(%}?gir;?ggi >: Nang

M@0 hinh quan ly CSDL: Tép trung 0 0: Tap trung; 5: Phan tan

Cong nghé GIS: Engine thuong 5 ?ﬁlﬁ;npghaélr)n?%r(l)g:ﬁﬁg]i?egﬁ;

pham

ngudon mo
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Muc do bao mat: Khong mat 0 0: Khéng mat; 3: Mat; 5: Tbi mat
Do phtc tap vé cai dat phan mém: 3 0: Pon gian; 3: Trung binh; 5:
Trung binh Phure tap
Tinh da nguoi ding: Co6 hd trg da 5 0: Khong ho tro da nguoi dung; 5:
nguoi dung C6 ho trg da nguoi dung
Téng diém 33 45< KK2<70
Kiém tra mirc thanh phin, Kiém
tra mirc hé thong
S6 lugng trudng hop sir dung: 15 15 15:m<=30; 30:30<m<50; 40:m>=50
S6 luong tac nhan hé thong: 3 3) 5:m<=3; 10:3<m<7; 20:m>=7
bac thu linh vye: Trung binh 5 0: D&; 5: Trung binh; 10: Khé
Mo hinh quan Iy CSDL: Tép trung 0 0: Tap trung; 5: Phan tan

10 CoOng ngh¢ GIS: Engine thuong KK1 | 0: Khong ép dung; 5: l?nginei
phim 5 thuclng plﬁmm; 10: Engine ma

nguon md

Do phirc tap vé cai dit phan mém: 5 0: Pon gian; 5: Trung binh; 10:
Trung binh Phure tap
Tinh da nguoi ding: Co hd trg da 5 0: Khéng ho tro da nguoi dung; 5:
nguoi dung Co ho trg da nguoi dung
Téng diém 40 50< KK2<80
TRIEN KHAI
S6 lugng truong hop st dung: 15 15 15:m<=30; 30:30<m<50; 45:m>=50
S6 luong dbi twong quan 1y: 2.8 5 5:m<=4; 15:4<m<8; 25:m>=8
bac thu linh vyce: Trung binh 5 0: Dé; 5: Trung binh; 10: Kho

11 | M6 hinh quan ly CSDL: Tép trung 5 KK1 |s: Tép trung; 10: Phan tan
Cong nghé GIS: Engine thuong 5 0: Khong ap (.h'mg'; > Englne~
phim thucing plﬂmm, 10: Engine ma

nguon mo

Téng diém 35 50< KK2<80
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PHU LUC 03: PHAN MEM SEVER TRUNG TAM

1. Tén phin mém: VIGAC Server
2. Muc dich
- Quan ly thong tin vé trang thai két ndi va vi tri cac tram Base, Rover két ndi
dén may chu.
- Quan ly nguoi dung.
- Quan Iy cong truyén dit lidu va truyén dit liéu cai chinh dén cong két nbi

3. MO0 ta tac nhan hé thong va cac chirec ning ciia phan mém

Phéan mém Server trung tim
/___—_I‘-.

T T

/ P L I
Mg cong ket noi cho
base truyen dif liéu vé
/< sarver )\ /
—_—
o~
— T

& cdng k&t ndi cha raver
ket nai vai may cha lay dir /
liéu cai chinh

~ ;
. L

uan ly théng tin ca
rover ket noi viri may
\ chi
uan ly cac Base dé
may chi

/ ( Truyén di ligu cai
cl

hinh dén cdng két ndl

[
Base

/ Hién thi vi tr
cta tirng Rover

USE\

p bao cao vé tinh trang

4
\‘ oat déng cda server theo yéy
cau, theo chu ki

—_—

Hinh 1. So dé tdc nhdn hé thong phan mém Server
3.1. Cac tac nhdn hé thong

STT Téc nhin h¢ thong Mo ta Ghi chu

Céc chuyén vién st dung

phan mém. cv

1 | Nguoi dung

2 | Base DPau thu GNSS hai tan so. Base

3 | Rover DPau thu GNSS hai tan sd. Rover
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May tinh

Cai hé diéu hanh Win XP
hoac Win 7 tro lén.

PC

3.2. Yéu cau chirc nang

STT Tén chirc nang Tac nhan Mo ta

1 Quan ly nguoi dung CV, PC Cung cap tai khoan va cong
két ndi cho Rover dang nhap
vao phan mém server.

2 Mo cong két ndi nhan dir liu CV, Base, Két nbi dugc thiét 1ap thong
truyén tir Base vé. PC qua giao thirc TCP/IP.

3 Mo cong két ndi cho rover két CV, Rover, Két nbi dugc thiét 1ap thong
nbi voi may chi ldy dit liéu cai | PC qua giao thirc Ntrip hodc
chinh. TCP/IP.

4 Quan 1y thong tin cac Rover két | CV, PC Quan ly thong tin cac Rover
nbi véi phan mém may chi két n6i v6i phan mém may

chu

5 Quan 1y cac Base da két ndi véi | CV, PC Quan 1y cac Base di két ndi
phan mém maéy chi. v6i phan mém may chi.

6 Lap béo cao vé tinh trang hoat CV, PC Lap béo cao vé tinh trang

dong cua server theo yéu cau,

theo chu ky.

hoat dong cua server theo

yéu cau, theo chu ky.
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DU TOAN XAY DUNG PHAN MEM SERVER

Ap dung thong tu 26/2014/TT-BTNMT ngay 28 thang 5 nim 2014 cia Bo Tai nguyén va Moi
trwong veé viéc ban hanh Quy trinh va dinh mirc Kinh te- Ky thuat xay dung co sé dir li€u tai
nguyén va méi truong

Pon vi: Nghin dong

STT Noi dung Ponvi | KK | KBOi | b gia | Thanh
lwong tién
Thu thip yéu ciu phin mém va
1 | phan tich ndi dung thong tin dir
li€u
1.1
THSD | KK1 16,6 375 6.223
Thu thap yéu cau phan mém THSD | KK2 16,6 468
THSD | KK3 16,6 609
THSD | KK1 16,6 1.253 20.808
Xac dinh yéu cau chirc ning THSD | KK2 16,6 1.566
THSD | KK3 16,6 2.036
Phan
mém | KK1 1 5.301 5.301
A X e Phan
Xéc dinh yéu cau phi chitc nang mém KK2 1 6.624
Phan
mém KK3 1 8.609
Quy d6i trudng hop st dung THSD 16,6 50
Phdan tich ngi dung thong tin dir
1.2 | ligu
DTQL | KK1 | 3,7125 1.671
Xéc dinh danh myc cac PTQL DTQL | KK2 3,7125 2.088
DTQL | KK3 | 3,7125 2.714
s Y bTQL | KK1 | 3,7125 14.981
Xac qlnh chi tiét cac thong tin PTOL | KK2 | 37125 18,705
cho trng PTQL
DTQL | KK3 | 3,7125 24.341
L C A . DTQL | KK1 | 3,7125 5.512
Xdc dinh chi tict cic quan h¢ PTQL | KK2| 37125 6.889
gitra cac DPTQL
DTQL | KK3 | 3,7125 8.955
Xac dinh céc yéu t6 anh huong
dén viéc xay
dung co sé dir li¢u bTQL | KK 3,7125 1.566
L Y TP , B¢ dir
X?p §}nh chi tiét cac tai liéu quét lidu KK1 0 664
(@iliew B dir
d.1A’nh lgﬂem) va cde tai ll?u Eiar}{g liéu KK2 0 829
gidy can nhap vao co s¢ dir li¢u NPT
tr ban phim Bo du
lidu KK3 0 1.078
Xéc dinh khung danh muc dir CSDL | KK1 0 15.391
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lidu, siéu dit liéu CSDL | KK2 0 19.236
su dung trong co s¢ dir liéu CSDL | KK3 0 25.004
Quy d6i ddi twong quan 1y PTQL | KK 0 50
M hinh héa chi tiét nghiép vu
v iz ‘ THSD | KK1 16,6 793
ﬁ?éﬁlﬁﬁ héa chi tiet quy trinh, o™ Gk T 166 991 |  16.456
o THSD | KK3 16,6 1.288
THSD | KK1 16,6 1.189
Xay dung biéu @6 THSD nghiép | THSD | KK2 16,6 1.486 24.672
vu THSD | KK3 16,6 1.932
Thiét ké
THSD | KK1 16,6 836 13.881
THSD | KK2 16,6 1.045
Thiét ké kién triic phadn mém THSD KK3 16,6 1.358
THSD | KK1 16,6 1.654
THSD | KK2 16,6 2.068 34.322
Thiét ké biéu ¢6 THSD THSD | KK3 16,6 2.687
THSD | KK1 16,6 793
THSD | KK2 16,6 991 16.455
Thiét ké biéu do hoat dong THSD KK3 16,6 1.288
THSD | KK1 16,6 793 13.168
THSD | KK2 16,6 991
Thiét ké biéu d0 tuan tu THSD | KK3 16,6 1.288
THSD | KK1 16,6 1.654 27.461
THSD | KK2 16,6 2.067
Thiét ké biéu do 16p THSD | KK3 16,6 2.687
THSD | KK1 16,6 409 6.791
Thiét ké giao dién THSD KK2 16,6 509
THSD | KK3 16,6 659
Lap trinh
THSD | KK1 16,6 6.742 111.917
Viét ma ngudn THSD KK2 16,6 8.427
THSD | KK3 16,6 10.954
THSD | KK1 16,6 793 13.170
Tich hop mi ngudn THSD KK2 16,6 991
THSD | KK3 16,6 1.288
Kiém thir
Kiém tra ma nguon theo quy tic
1ap trinh THSD KK 16,6 221 221
THSD | KK1 16,6 1.059 17.573
Kiém tra mic thanh phan THSD | KK2 16,6 1.323
THSD | KK3 16,6 1.720
THSD | KK1 16,6 396 6.581
Kiém tra mirc hé thong THSD | KK2 16,6 495
THSD | KK3 16,6 644
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Trién khai

THSD | KK1 16,6 299 4,957
Pong goi phan mém THSD KK2 16,6 373
THSD | KK3 16,6 484
THSD | KK1 16,6 89 1.476
Cai dit phin mém THSD KK2 16,6 111
THSD | KK3 16,6 144
Xay dung tai liéu hudng dan sir THSD | KK1 16,6 265 4407
dung phin mém THSD | KK2 16,6 332
' THSD | KK3 16,6 431
THSD | KK1 16,6 530 8.799
Huéng dan, hd tro ngudi st dung | THSD KK2 16,6 662
cho ngudi ding cudi THSD KK3 16,6 861
Quan Iy va cip nhat thay doi
Ghi nhan yéu cau thay ddi THSD KK 16,6 194 3.223
Cap nhat cac san pham dé dap
ung yéu
cau thay ddi THSD KK 16,6 993 16.492
Phuc vu nghiém thu va giao
ndp san phim 16,6
Lap bao cdo tong két nhiém vu va
phuc vu
nghiém thu san phdm THSD KK 16,6 523 8.688
Dong goi cac san pham dang gidy
va dang sb THSD KK 16,6 114 1.901
Giao nop san pham THSD KK 16,6 194 3.217
Bio tri phin mém 0
THSD | KK1 16,6 376 6.247
Bao tri phan mém THSD KK2 16,6 470
THSD | KK3 16,6 611
Tong cong 394.408
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CAC POI TUONG QUAN LY PHAN MEM SERVER

Théng s6 chuyén d6i hé toa do

Kiéu Po
Tén trwong trwong dai M6 ta
maHetoado Integer M3 daéi tugng
KTT double Kinh tuyén truc
MC double MUi chiéu

Thong tin ngudi dung

Kiéu bo
Tén trwong truwong dai M6 ta
MaNguoidung | Integer M3 déi tugng
Username String
Password String

Théng sé rover d3 két ndi

Kiéu Po
Tén trwong trwong dai Mb ta
MaRoverDis Integer M3 déi tuong
LoaimayGNSS | String Loai may GNSS
NgayKetnoi Datetime

Théng sb Base d3 két ndi

Kiéu Po
Tén trudong trudong dai Mb ta
MaBaseDis Integer M3 déi tugng
DataType String
LoaimayGNSS | String Loai mdy GNSS
NgayKetnoi Datetime

Google map

Kiéu Po
Tén trwong trwong dai M6 ta
maMap Integer M3 déi tugng
LoaiMap String Loai ban do
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Théng s6 rover dang két ndi

Kiéu bo
Tén trwong trwong dai M6 ta
MaRoverCon Integer M3 ddi tugng
LoaimayGNSS | String Loai mdy GNSS
Cong ketnoi Integer
ThoigianKetnoi | DateTime
LuongDulieu Bytes

Théng sé Base dang két ndi

Kiéu Do
Tén trwong trwong dai M6 ta
MaBaseCon Integer M3 dadi tugng
DataType String
LoaimayGNSS | String Loai may GNSS
Thoigianketnoi | Datetime
LuongDulieu Bytes
Cong ketnoi Integer

Thoéng tin céng truyén dit liéu

Kiéu Po
Tén trwong truwong dai M6 ta
MaCongTD Integer M3 déi tuong
MaRoverCon | Integer M3 déi twong
DataType String
LuongDulieu String
Thoigianketnoi | Datetime

Théng tin céng nhan di liéu

Kiéu Po
Tén trudong trudong dai Mb ta
MaCongND Integer M3 dadi tugng
MaBaseCon Integer M3 déi tugng
DataType String
LuongDulieu String
Thoigianketnoi | Datetime
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Thong tin lam bdo cdo

Kiéu bo
Tén trwong trwong dai M6 ta
MaReport Integer M3 ddi tugng
MaBase Integer M3 ddi tugng
MaRover Integer M3 daéi tuwgng
MaCongTD Integer M3 déi tuong
MaCongND Integer M3 déi tuong
MaNguoidung | Integer M3 déi tuong

Thong tin 16i

Kiéu Po
Tén trwong trwong dai M6 ta
Maloi Integer M3 déi tuong
MaReport Integer M3 déi tugng
MaBase Integer M3 déi tugng
MaRover Integer M3 déi tugng
MaCongTD Integer M3 déi tugng
MaCongND Integer M3 déi tugng
MaNguoidung | Integer M3 déi tugng
maMap Integer M3 déi tuong
maHetoado Integer M3 déi twong
Loailoi String
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Base_Con
! ...................... T MaBaseCon
; DataType
' LoaimayGNSS
v Thoigianketnoi
: Luongdulieu
_i_ Congketnoi
Report :
PRI Bcvvcmarifiusasmencisss —q MaRepor T— ;
2 MaBaseCon .
MaBase Dis '
DataType _< MaRoverCon MaCongND - eee-- imanse 8
LoaimayGNSS : | MaCongTD D eene 4o —H MaBaseCon
NgayKetNoi i | MaCongND E— 3 DataType
¢ | MaNguoiDung \ Luongdulieu
| MaBaseDis ‘. | ThoigianKetnoi
é MaRoverDis ‘.‘
User el '___.-\j/jz/ : X
N - b .
MaUser 7_,,.—"" A5 4
Username ‘ N
e 3 Port_Tx
Password . ErroTls: | 5, & e .
ol MaNguoiDung ' MaRoverCon :
o maHetoado " DataType _L
Rover Dis P MaCongND < Luongdulieu
x MaUser A ThoigianKetnoi Rover_Con
MaRoverDis MaRoverCon i
LoaimayGNSS MaBaseCon \ M4aRoverCon
DayConn MaCongTD y’ LoaimayGNSS
jostess o —+ Loaioi CongKetNoi
£ 8 ThoiGianKetnoi
P Mala B
5o 2 + 2= ennsmAnenSEoTRERTREmTR T —+ LuongDulieu
£ 1
google_map +
LoaiMap H
KT
MC

Hinh 2. Data relationship phan mém Server
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CAC TRUONG HQP SU DUNG TRONG XAY DUNG PHAN MEM

STT

Tén trueong hop sit dung

Ghi chu

Thong tin mo ta

S6 lwong giao
dich

Quan ly nguoi dung

Xay dung méi

Cung cap tai khoan va cong két ndi cho
Rover dang nhap vao phan mém
Server.

Quan 1y cong truyén dir liéu

Xay dung mai

Két ndi duoc thiét 1ap théng qua giao
thic TCP/IP.

10

Quan 1y thong tin cac Base két nbi dén may
chu

Xay dung méi

Céc Base da két ndi voi phan mém
may chit duoc luu lai cac thong tin vé
ma may Base, loai may GNSS, ngay
gio két ndi

Quan ly thong tin cac rover két noi dén may
chu

Xay dung méi

Céc Rover da két ndi véi phan mém
may chu duge luu lai cac théng tin vé
ma may Rover, loai mdy GNSS, ngay
gio két ndi.

Hién thi trang thai két ndi cua tirng rover

Xay dyng méi

Céc Rover dang két nbi v6i phan mém
may chii s& hién thi cac thong tin vé ma
may Rover, loai may GNSS, ngay g10’
két ndi, lwong dir liéu va cong két noi

Hién thi trang thai két nbi va luong dit liéu
truyén v€ cua tung Base

Xay duyng méi

Céc Base dang két ndi voi phan mém
may chil s& hién thi cac thong tin vé ma
may Base, loai may GNSS, ngay gio
két ndi va lugng dir licu

Hién thi vi tri cua tirng may Base

Xay dyng méi

Vi tri cac may Base dang két n6i véi
may chu dugc hién thi trén ban do

Hién thi vi tri cua tirng may rover

Xay dung mai

Vi tri cdc may Rover dang két ndi véi
may chu dugc hién thi trén ban do

Truyén dir liéu cai chinh dén cong két noi

Xay dung méi

Cac dir liéu chinh thu duoc tir Rover
duogc truyén téi Server qua duong
truyén Internet

10
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10

Lap bao cao vé trang thai hoat dong cua phén
mém server theo tirng ngay

Xay dung méi

Cung cap cic thong tin vé tinh trang
hoat dong cua server theo yéu cau, theo
chu ky.
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BAO CAO QUY POI TRUONG HQP SU DUNG PHAN MEM

Tinh ké thira Ung dung cong
nghé GIS 2.
S6 lwong . Ké Ké . . Ql.ly qm Ghi
TT Tén trwong hgp sir dung N Pi . . Xay | Ki Gi | (Ki*Gi*P ,
i i giao dich thira | thira . . : cha
hod " | dung Cé | Khdng i)
oan mot b
> A moi1
toan | phan
) 0] ®3) (4) (®) (6) () (8) 9) (10) (11)
1 Quan ly nguoi dung 6 1 X 1 X 1.3 1.3
2 | Quan Iy cong truyén dit liéu 10 1.5 X 1 X 1.3 2.0
3 Quan ly thong tin cac Base két ndi dén may 7 1 X X 13 13
chu 1 ' '
4 Quan 1y thong tin cac rover két ndi dén may 8 15 X X 13 20
chu : 1 . .
5 Hién thi trang thai két ndi cua timg rover 5 1 X 1 X 1.3 1.3
6 Hleri thi ;[ra?g t‘hal ket noi va lugng dir ligu 8 15 X X 13 20
truyén ve cua tung Base
7 Hién thi vi tri ctia timg méay Base 8 15 1.3 2.0
8 Hién thi vi tri ctia tirng may rover 8 1.5 1.3 2.0
9 | Truyén dir liéu cai chinh dén cong két ndi 10 1.5 X . X 1.3 2.0
10 LaP baoA cao ve trang thfu hoat ‘d(_)ng cua 6 1 x X 1 10
phan mém server theo tirng ngay 1
TONG SO THSD QUY POI 16.6

Ghi ch(: Chi tiét cdc théng tin dau vao tir (1) dén (10) dwoc xdc dinh tai Bdo cdo xdc dinh yéu cau phan mém theo Mdu P1.2
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DANH MUC POI TUQONG QUAN LY

Cic yéu t6 anh hwéng

P Nhu ciu xiy dung
Kiéu dir li¢u
sé E ,
STT Tén dbi twong quan ly Thong tin mo ta lu‘f_mg 6 So l"f’(-mg S6 lwong
lop, S truong “ha . Cap
bangdir | N | Phikhong | thong tin | 9Uan he | Xay dung nhit, b
liéu g?i gian mdi sung
a
n
) o Cac thong s6 chuyén doi h¢ toa do
1 Thong so chuyén doi hé toa d6 | gom ma hé toa d6 va kinh tuyén 1 X 3 3 X
truc, mui chiéu
2 | Thong tin ngudi ding Thong tin ngudi ding gom ma 1 X 3 2 X
nguoi dung, Username, Password
o Céac Rover da két péi dén dugce luu
3 Thong tin cac rover da két noi | lai cac thong tiI} vé’ ma Rover, loai 1 X 3 2 X
may va ngay két noi
) o Cac Base da ké} noi dén dugc luu lai
4 Thong so6 Base da két noi cac thong tin vé ma Base, loai may 1 X 3 2 X
va ngay két noi
5 Bin dd nén google Cflc thoNngvso b‘Aan ‘do nén qGoo‘Agle bao 1] x 2 3 X
gom ma ban do va loai ban do
Céac Rover dang hoat dong s€ hiép
Thong tin cac rover dang hoat | thi cac thong tin ma, loai may, cong
6 R 11 X 3 3 X
dong Kkét n01 luwong dit li¢u va thoi gian
két nbi
N Céc Base dang hoat dong sé& hién thi
7 gggng tin céc Base dang hoat cac thong tin ma base,loai may, 1| X 3 3 X
one luong dir liéu va thoi gian két ndi
Théne tin cic cdne truvén dit Thong tin cong truyén dir liéu bao
8 _ong gy gom ma cong, ma Rover, kiéu dir 1 X 3 4 X
liéu
ligu, thoi glan két n01
A 2 A 1 Thong tin cong truyén dir lidu bao
9 ”ljtlong tin- cdc cong nhan du gbém mé cong, ma Base, kiéu dir 1 X 3 3 X
liéu
ligu, thoi gian két ndi
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Théng tin luu dung lam bao

Céc thong tin luu trit lam bao
cdo gdbm: ma bao cdo,ma base,

10 ~ N 2 ~
cao ma rover, ma cong TD, ma cong
ND, ma nguoi dung
Bao gdm: ma 1061, ma béo cdo,
N C 1A ma base, ma rover, ma con,
Thong tin luu khi phan mém ~ 2 S s ne
11 TD,ma cong ND, ma nguoi

phét sinh 16i

dung, ma Map, ma h¢ toa d9, loai
16i
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BANG QUY DPOI POI TUONG QUAN LY

So

So

, lrong lrong S6 Kiéu dir liéu ]
T Ten doi twong 16p, | Li| truomg | Fi | Y902 | R i |, Qudei o
quan ly . N quan R Phi (Li*Fi*Ri*Ti)
béing thong hé Khong | |
gian
O @ 1] @& [®] 6 [O (8) (9 | (0 (11)

1 | Thong so chuyén doi hé toa do 1103 310.9 3 1 1 0.27
2 | Thong tin ngudi ding 1103 3109 2| 1 1.3 0.351
3 | Théng tin cac rover di két ndi 1103 3109 2 1 1 0.27
4 | Thong s6 Base da két ndi 1103 3109 20 1 1 0.27
5 | Ban do nén google 1103 2109 3 1 1 0.27

6 Thong tin cac rover dang hoat 1 3 3
dong 0.3 0.9 1 1.3 0.351

7 Thong tin cac Base dang hoat 1 3 3
dong 0.3 0.9 1 1.3 0.351

8 Thong tin cac cong truyén dir 1 3 4
liéu 0.3 0.9 1.1 1.3 0.3861

9 Théng tin cac cong nhan dir 1 3 3
liéu 0.3 0.9 1 1.3 0.351
10 | Thong tin luu dung lam bao cao 103 7109 8112 1.3 0.4212

11 Théng tin luu khi phan mém 1 9 8
phat sinh 1oi 0.3 0.9 1.2 1.3 0.4212
TONG SO POI TUQNG QUAN LY QUY POI 3.7125
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SO LUQNG TAC NHAN HE THONG THUQC PHAN MEM

STT Tac nhan h¢ thong M0 ta
1 Dau thu GNSS Pau thu hai tan s co giai phap do RTK
2 May chu Thiét bi phat song va ghi nham két qua do sau
3 bién thoai Smartphone Thiét bi dinh vi
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XAC PINH MUC PO KHO KHAN PHAN MEM

STT p p Gia
Thong tin phan mém tri Chon 1 trong cac gia tri
1 | Sb lugng trudng hop sir dung: 16.6 1:m<=30; 2:30<m<50; 3:m>=50
2 | S6 luong tac nhan hé thong: 3 1:m<=3; 2:3<m<7; 3:m>=7
3 | Sb luong dbi twong quan Iy: 3.7 1:m<=4; 2:4<m<8; 3:m>=8
4 . 3 1: Mé rong phan mém; 2: Nang cap;
Nhu cau xay dung: 3: Xay dung mdi
5 | Dic thu linh vuc: 2 1: D&; 2: Trung binh; 3: Kho
6 | Mo hinh quéan Iy CSDL: 1 1: Tap trung; 2: Phan tan
5 5 1: Khong ap dung; 2: Engine thuong
Cong ngh¢ GIS: pham; 3: Engine ma nguén m¢
8 | Murc d6 bao mat: 1 1: Khong mat; 2: Mat; 3: Toi mat
9 D(:) phtc tap vé cai dat phén 1 1: Bon gidn; 2: Trung binh; 3: Phuc
mém: tap
10 ) . 5 1: Khong hd tro dq nguoi dung; 2:
Tinh da nguoi dung: C6 ho trg da nguoi dung
BANG TiNH KHO KHAN
Buére thuwe hién/ Yéu to anh . Khé
STT ' hu"(”rng Diém khan Chon 1 trong cac gia tri
Thu thap, xac dinh yéu ciu
pl}ﬁn mém
30 lugng truomg hop st dung: 30 30:m<=30; 45:30<m<50; 60:m>=50
1 | 166 , KK1
SO lugng tac nhan hé thong: 3 15 15:m<=3; 20:3<m<7; 30:m>=7
bac thu linh vyc: Trung binh 5 0: Dé; 5: Trung binh; 10: Kho
Téng diém 50 50< KK2<80
Phan tich ni dung thong tin
dir liu
2 | S6 luong db6i twong quan 1y: 3.7 40 KK1 | 40:m<=4; 60:4<m<8; 80:m>=8
bac thu linh vyce: Trung binh 10 0: Dé; 10: Trung binh; 20: Kho
Téng diém 50 50< KK2<80
M6 hinh héa chi tiét nghiép vu
fg. éwng treong hop sir dung: 20 10:m<=30; 20: 30<m<50; 45:m>=50
3 Sb lu’qng tac nhan hé thong: 3 5 KK2 5:m<=3; 10:3<rr1<7; 1‘5:m>:7
Nhg cau xay dung: Xay dung o5 5: Mo rong phan mémé 15: Nang
moi cap; 25: Xay dung méi
bac thu linh vye: Trung binh 10 5: D&; 10: Trung binh; 15: Kho
Téng diém 60 45< KK2<75
Thiét ké kién tric phin mém
4 fg éuqng truong hop sir dung: 10 | KK1 | 10:m<=30; 30: 30<m<50; 40:m>=50
S lugng tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 15:m>=7
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Nhu cau xay dung: Xdy dung

5: M6 rong phan mém; 10: Nang

mai 15 cép; 15: Xay dung méi

%"ngmh quan 1y CSDL: Tap 5 5: Tap trung; 10: Phan tan

Cong ngh¢ GIS: Engine thuong 5 0: Khong ap dung; 5: Engine thuong

pham pham; 10: Engine ma nguon mo

Muc do bao mat: Khong mat 0 0: Khong mat; 3: Mat; 5: Tbi mat

Tinh da nguoi dung: Co hd trg 0: Khong ho trg da nguoi dung; 5
e 5 f LR N

da nguoi dung C6 ho trg da nguoi dung

Téng diém 45 50< KK2<80

Thiét ké biéu do trudng hep sir

dung, Thiéet ké biéu do hoat

dong

S0 luong trudng hop st dung: 30 30:m<=30; 45:30<m<50; 60:m>=50

16.6 KK2

Sé luong tadc nhan hé théng: 3 15 15:m<=3; 20:3<m<7; 30:m>=7

Nhu cau xay dung: Xay dung 10 0: M6 rong phan mém; 5: Nang cip;

moi 10: Xay dung méi

Téng diém 55 50< KK2<80

Thiét ké biéu do tuan tw, Thiét

ke bieu do lop

fg ém-mg truong hop st dung: 10 10:m<=30; 20:30<m<50; 50:M>=50

S6 luong tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 15:m>=7

50 lugng doi twong quan 1y: 5 KK1 | 5:m<=4; 10:4<m<8; 15:m>=8

3.7125

i\r/{ﬁ]gmh quan ly CSDL: Tap 5 5: Tap trung; 10: Phan tan

Cong ngh¢ GIS: Engine thuong 5 0: Khong ap dung; 5: Engine thuong

pham pham; 10: Engine mi ngudén mo

Téng diém 30 45< KK2<80

Thiét ké mé hinh co sé dir liéu

S6 luong dbi twong quan 1y: 3.7 20 20:m<=4; 40:4<m<8; 60:m>=8

?r/t(;]gmh quan 1y CSDL: Tap 10 KK1 | 10: Tap trung; 25: Phan tan

Muc do bao mat: Khong mat 5 5: Khong mat; 10: Mat; 15: Tbi mat

Téng diém 35 50< KK2<80

Thiét ké giao dién phin mém

50 lugng truong hop st dung: 20 20:m<=30; 45:30<m<50; 70:m>=50

16.6 KK1

S6 luong tac nhan hé thong: 3 10 10:m<=3; 20:3<m<7; 30:m>=7

Téng diém 30 50< KK2<80

LAP TRINH

S0 lugng truomg hop str dung: 10 10:m<=30; 20:30<m<50; 35:m>=50

16.6 KK1

S6 luong tac nhan hé thong: 3 0 0:m<=3; 5:3<m<7; 10:m>=7

S6 lwong ddi twong quan 1y: 3.7 5 5:m<=4; 10:4<m<8; 15:m>=8
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Nhu cau xay dung: Xdy dung

2: Mé rong phan mém; 5: Nang cip;

mai 10 10: Xay dung méi
i\r/tongmh quan Ly CSDL: Tap 0 0: Tap trung; 5: Phan tan
Cong ngh¢ GIS: Engine thuong 5 0: Khong ap dung; 5: Engine thuong
pham pham; 10: Engine mi nguon mo
Muc do bao mat: Khong mat 0 0: Khong mat; 3: Mat; 5: Tbi mat
B¢ phure tap vé cai dat phan 0 0: Bon gian; 3: Trung binh; 5: Phirc
mém: Pon gian tap
Tinh da nguoi ding: Co hd trg 5 0: Khong hd tro da nguoi ding; 5
da nguoi dung C6 ho trg da nguoi dung
Téng diém 35 45< KK2<70
Kiém tra mirc thanh phén,
Kiém tra mirc h¢ thong
fg ém-mg truong hop st dung: 15 15:m<=30; 30:30<m<50; 40:m>=50
S6 luong tac nhan hé thong: 3 5 5:m<=3; 10:3<m<7; 20:m>=7
bac thu linh vyc: Trung binh 5 0: D&; 5: Trung binh; 10: Kho
M0 hinh quan 1y CSDL: Tap . . DLA 1z

10 | trung 0 KK1 | 0: Tép trung; 5: Phén tan
Cong ngh¢ GIS: Engine thuong 5 0: Khong ap dung; 5: Engine thuong
pham pham; 10: Engine ma ngudn md
bg phire tap vé cai dat phan 0 0: Pon gian; 5: Trung binh; 10: Phuc
mém: Don gidn tap
Tinh da ngudi dung: C6 hd trg 5 0: Khong hd trg da ngudi dung; 5
da nguoi dung Co ho trg da nguoi dung
Téng diém 35 50< KK2<80
TRIEN KHAI
fg (lauc_mg truong hop st dung: 15 15:m<=30; 30:30<m<50; 45:m>=50
S6 lwong ddi twong quan 1y: 3.7 5 5:m<=4; 15:4<m<8; 25:m>=8

11 bac thu linh vyc: Trung binh 5 KK1 0: Dé; 5: Trung binh; 10: Kho
i\r/t(;]gmh quan 1y CSDL: Tap ) 5: Tap trung; 10: Phan tan
Cong ngh¢ GIS: Engine thuong 5 0: Khong ap dung; 5: Engine thuong
pham pham; 10: Engine mi ngudn mé
Téng diém 35 50< KK2<80
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. Tén phan mém: TiltSurvey

2. Muc dich

PHU LUC 04. PHAN MEM PIEU KHIEN VA XU LY SO LIEU CHO
ROVER CO CHUC NANG BU NGHIENG

Cung cip giai phap do bu nghiéng cho cac d6i tuong tim ang ten khong tiép

can cho Rover c6 chlrc nang bu nghiéng.
. Mo ta tac nhan h¢ thong va chirc ning ciia phan mém

Phan mém do bu nghiéng

Lay cac thang sé
MU

>

Tinh toan cac goc
Pitch, Roll, Yaw

User

Tinh toa dé diém
do bu nghiéng

Lu két qua tinh
toan

‘ Lay thong s6 toa db

Hinh 1. So' do cdc tdc nhdn hé théng phan mém Rover c6 chire ndng bi

nghiéng
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3.1. Cdc tic nhin hé thong

STT Téc nhan h¢ thong Mo ta Ghi chu
1 | Nguoi dimg Caf chukyen vién st dung cvV
phan mém.
2 | rover Pau thu GNSS hai tn s6. Rover
Dién thoai cai dit hé diéu
3 | Smartphone hanh Android. SP

3.2. Yéu cdu chirc nang

STT Tén chirc nang Tac nhan M6 ta

1 Lay thong sb toa do SP, Rover Rover truyén cac két qua toa
do va do chinh xac cho rover

thong qua két ndi Bluetooth.

2 Tinh toan géc Pitch, Roll, Yaw | SP Phan mém s& st dung céc
thong sb ctia cam bién IMU
trén dién thoai dé tinh toan

ra cac goc Pitch, Roll, Yaw.

3 Tinh toa do diém do bu nghiéng | SP, Rover Tir cac két qua toa do va cac
thong s Pitch, Roll, Yaw,
phan mém s& tu dong tinh ra

toa do diém do bu nghiéng.
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DU TOAN PHAN MEM CHO ROVER CO CHUC NANG BU NGHIENG

Ap dung thong tw 26/2014/TT-BTNMT ngay 28 thang 5 nam 2014 cia B Tai nguyén va Moi
trwong ve viéc ban hanh Quy trinh va dinh mirc Kinh te- Ky thuat xay dung co' sé dir liéu tai

nguyén va moi truong

Pon vi: Nghin dong

STT Noi dung Ponvi | KK | Khoi | g eig | 1hanh
lwong tien
Thu thip yéu ciu phin mém
1 | va phan tich ndi dung thong
tin dir liéu
1.1
THSD KK1 8,45 326
Thu thap yéu cau phan mém THSD | KK2 8,45 407 3.442
THSD KK3 8,45 529
THSD KK1 8,45 1.090
Xac dinh yéu cau chirc ning THSD KK2 8,45 1.362 11.510
THSD KK3 8,45 1.770
Phan
mém | KKl 1 4.609
Xac dinh yéu cau phi chirc Phan
nang mém KK2 1 5.760 5.760
Phan
mém | KK3 1 7.486
Quy d6i trudng hop st dung THSD 8,45 43
Phdan tich ngi dung thong tin
1.2 | dir liéu
DTQL KK1 | 35181 1.453
Xéc dinh danh myc cac PTQL DbTQL KK2 | 3,5181 1.816
DTQL KK3 | 3,5181 2.360
L Y DTQL KK1 | 3,5181 13.027
Xac qlnh chi tiét cac thong tin PTOL KK2 | 35181 16.283
cho trng PTQL
bTQL KK3 | 35181 21.166
. C A . DTQL KK1 | 35181 4.793
Xdc dinh chitict cdc quan he — p 8 17 o T3 5181 5.991
gitra cac DPTQL
DTQL KK3 | 35181 7.787
Xac dinh céc yéu t6 anh huong
dén viéc xay
dung co sé dir li¢u DTQL KK 3,5181 1.362
. Y ST B¢ dir
Xa? d;flh CAhl tiét cac tai lidu licu KK1 0 577
quét (tai lidu ~ e
dinh kem) va cdc tai licu dang | C0.9%
A A x r e 1in lidu KK2 0 721
gidy can nhap vao co s¢ dir li¢u NPT
tor ban phim B(:) dix
liu KK3 0 937
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Xéc dinh khung danh muc dir CSDL KK1 0 13.383
liéu, siéu dir liéu CSDL KK2 0 16.727
su dung trong co so¢ dir li¢u CSDL KK3 0 21.743
Quy d6i ddi twong quan 1y DTQL KK 0 43
Mo hinh héa chi tiét nghiép
vu
L pAn s ik : THSD KK1 8,45 690
MQAhlnh hoa chi ti€t quy trinh, THSD KK2 8,45 862 7 o84
nhi¢p vu
THSD KK3 8,45 1.120
THSD KK1 8,45 1.034
Xay dyng biéu d6 THSD THSD KK2 8,45 1.292 10.921
nghiép vu THSD KK3 8,45 1.680
Thiét ké
THSD KK1 8,45 727
THSD KK2 8,45 909 7.678
Thiét ké kién triic phidn mém THSD KK3 8,45 1.181
THSD KK1 8,45 1.439
THSD KK2 8,45 1.798 15.192
Thiét ké biéu ¢6 THSD THSD KK3 8,45 2.337
THSD KK1 8,45 690
THSD KK2 8,45 862 7.284
Thiét ké biéu d6 hoat dong THSD KK3 8,45 1.120
THSD KK1 8,45 690 5.829
THSD KK2 8,45 862
Thiét ké biéu d6 tuan tu THSD KK3 8,45 1.120
THSD KK1 8,45 1.439 12.155
THSD KK2 8,45 1.798
Thiét ké biéu do 16p THSD KK3 8,45 2.337
THSD KK1 8,45 356 3.006
Thiét ké giao dién THSD KK2 8,45 443
THSD KK3 8,45 573
Lap trinh
THSD KK1 8,45 5.863 49.539
Viét ma ngudn THSD KK2 8,45 7.328
THSD KK3 8,45 9.525
THSD KK1 8,45 690 5.830
Tich hop mi ngudn THSD KK2 8,45 862
THSD KK3 8,45 1.120
Kiém thir
Kiém tra mi ngudn theo quy
tic lap trinh THSD KK 8,45 192 192
THSD KK1 8,45 921 7.779
Kiém tra mtrc thanh phan THSD KK2 8,45 1.150
THSD KK3 8,45 1.495
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i ) THSD KK1 8,45 345 2.913
Kiém tra muirc h¢ thong THSD KK2 8,45 431
THSD KK3 8,45 560
Trién Khai
THSD KK1 8,45 260 2.194
DPong goi phan mém THSD KK2 8,45 324
THSD KK3 8,45 421
THSD KK1 8,45 77 653
Cai dat phan mém THSD KK2 8,45 97
THSD KK3 8,45 125
Xay dyng tai liéu huéng dan sir THSD KK1 8,45 231 1951
dung phén mem THSD KK2 8,45 288
j THSD KK3 8,45 375
THSD KK1 8,45 461 3.895
Hudng dan, ho trg nguoi sir THSD KK2 8,45 576
dung cho nguoi dung cudi THSD KK3 8,45 749
Quin Iy va cip nhit thay doi
Ghi nhan yéu cau thay d6i THSD KK 8,45 169 1.427
Cap nhat cac san pham dé dap
ung yéu
cau thay doi THSD KK 8,45 864 7.300
Phuc vu nghiém thu va giao
nop san pham
Lap bao cao téng két nhiém vu
va phuc vu 7
nghiém thu sdn pham THSD KK 8,45 455 3.846
Pong goi cac san pham dang
gidy va dang s6 THSD KK 8,45 100 841
Giao nop san pham THSD KK 8,45 169 1.424
Bio tri phin mém 0
THSD KK1 8,45 327 2.765
Bao tri phin mém THSD KK2 8,45 409
THSD KK3 8,45 531
Téng cong 182.610
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CAC POI TUONG QUAN LY PHAN MEM CHO ROVER CO CHU'C NANG BU

NGHIENG
Thong s6 chuyén doi hé toa do
Kiéu bo
Tén trwong trwong dai Mo ta
maHetoado Integer M3 déi tuong
KTT double Kinh tuyén truc
MC double MUi chiéu

Théng sd bo mach mé rong

Kiéu Po
Tén trwong trwong dai Mb ta
maBomach Integer M3 déi tugng
DCKetnoi String Pia chi két noi
CongKetnoi Integer Céng két ndi
BaudRate Integer

Théng so két ndi Server

Kiéu Po
Tén trwong trwong dai M6 ta
Maserver Integer M3 d6i tuong
DCIP String Pia chi két noi
Username String
Password String
MounPoint String
CongKetnoi Integer Céng két néi

Théng sb rover

Kiéu Po
Tén trudong trudong dai Mo ta
MaRover Integer M3 déi tugng
LoaimayGNSS | String Loai may GNSS
DCBluetooth | Integer Pia chi Bluetooth
BaudRate Integer

Théng sb la ban dién t&r

Kiéu Do
Tén trwong trwong dai M6 ta
Malaban Integer M3 d6i tuong
maBomach Integer M3 d6i tuong
DoChinhxac String DO chinh xac
C_X double gid tri theo truc x
cy double gid trj theo trucy
cz double gid trj theo truc z
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Thoéng sb gyro

Kiéu Po
Tén trwong trwong dai Mo ta
MaGyro Integer M3 déi tugng
maBomach Integer M3 déi tugng
DoChinhxac String D6 chinh xac
g X double gid tri theo truc x
gy double gid tri theo trucy
gz double gid tri theo truc z

Théng s6 accelerometer

Kiéu Po
Tén trwong trwong dai Mb ta
MaAcmr Integer M3 d6i tuong
maBomach Integer M3 dé6i tuong
DoChinhxac String DO chinh xac
a_x double gid tri theo truc x
ay double gid tri theo trucy
a_z double gid tri theo truc z
Théng s6 pitch, roll, yaw
Kiéu Po
Tén trudong trudong dai Mo ta
MaDT Integer M3 déi tugng
maBomach Integer M3 d6i twong
pitch double
roll double
yaw double

Théng s6 toa dd diém dat Rover

Kiéu Po

Tén trwong trwong dai M6 ta
MaDiemOri Integer M3 d6i tuong
Maserver Integer M3 d6i tuong
MaRover Integer M3 d6i tuong
maHetoado Integer M3 d6i tuong
X0 double

yo double

ho double

111




Théng s6 toa dd diém tham chiéu

Kiéu bo
Tén trwong trwong dai MO ta
MaDiemRef | Integer M3 déi tugng
MaRover Integer M3 déi tugng
maBomach Integer M3 déi tugng
maHetoado Integer M3 déi tugng
x_ref double
y_ref double
h_ref double

Error

Kiéu Po
Tén trudong trudong dai Mo ta
Maloi Integer M3 d6i tuong
maBomach Integer M3 d6i tuong
maHetoado Integer M3 d6i tugng
Maserver Integer M3 déi tuong
MaRover Integer M3 déi tuong
Malaser Integer M3 d6i tuong
MaDT Integer M3 déi tugng
MaDiemOri Integer M3 ddi tugng
MaDiemRef | Integer M3 ddi tugng
Loai_loi String Loai I5i
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et 1L :
E Error_table Accelor_code :
5 Server_code Maloi Mescceor | "o
: MaServer MaServer T MaBolach ; :
i ocP MaBoMach — 14 Dochinhxac : :
' R L L L] Usarnams — e 16--. —g MaRover H H a_x ! :
b Pesswerd MaHeToaDo P P a_y HE
P Mountpoint —q Mo ; . - P
1 E Port H MaDiemOri E ' E ! :
Lo D geammnanne —¢ MaDiemRef : : : : :
oy P Loailoi : o ' ;
i : : E 20 ; :, i Gyro_code : :
i i i ; [ + MaGyro P
4- A v _ : Extend Board MaBoMach LA I 12 ! :
Rover_Point Rover_code |4 ! Ref_Point ! - Dochinhxac i :
; : x o :
MadiemOri [y ......p.......f|MaRover  H—i---4, [MadiemRet ; MsBollach  f-..-----8---~—} 4X O
MaServer e *v, | MaRover P18 o 9.z
MaRover DCBluetooth ; —4 MaBoMach : Baudrote P_R_Y_Code
maHetoado BaudRate : maHeToaDo 5 AR EEELEEEED ----9 :
X0 ' x_ref ' _I_ MaDiemTinh
yo : y_ref : Malaban
ho ' h_ref \ “ompass_code MaAccelor
H Y ! MaGyro
T : ' : Malaban I W —4 Pich
H ! H i MaBoMach Roll
: . : : Dochinhxac Yaw
: : e x
H : . : cy
; HeToaDo : : : c_z
' [ H .
R LR —atctoade oo H ;-
MC e 18

Hinh 2. Data relationship phan mém cho Rover c¢6 chitc ndng bii nghiéng
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CAC TRUONG HQP SU DUNG TRONG XAY DUNG PHAN MEM

S6 lwong giao

STT Tén trwong hop sir dung Ghi chu Thong tin mo ta dich

1 Ly céc thong s6 IMU Xay dung moi Lay cac thong s6 IMU va luu lai trén 6
Smartphone
Rover truyén cac két qua toa do va do

2 Lay thong s6 toa do Xay dung méi | chinh xéc cho rover thong qua két ndi 8
Bluetooth.
Phan mém sé str dung cac thong s6 cua

3 | Tinh céc goc Pitch,Roll, Yaw Xay dyng méi | cam bién IMU trén dién thoai d¢é tinh toan 8
ra cac goc Pitch, Roll, Yaw.
Ttr cac két qua toa dd va cac thong sb

4 Tinh toa do diém diém do bu nghiéng Xay dung méi | Pitch, Roll, Yaw, ph?m mém sé& tu dong 10
tinh ra toa do diém do bl nghiéng.

5 Luu két qué tinh todn Xay dung méi Céc két qua tinh toan dugc luu lai trén file 4

tai Smartphone
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BAO CAO QUY POI TRUONG HQP SU DUNG PHAN MEM

Sé Tinh ké thira Ung dung cong Quy
lwon ngh¢ GIS doi Ghi
TT Tén truwong hop sir dung ong Pi | K& thua | K& thua Xay Ki Gi I ,
giao . " , R (Ki*Gi cha
. hoan mot dung Co Khéng *Di
d!Ch N X , . PI)
toan phan moi
, 1) ) ©) (4) (5) ©® | (M| (B 9 | (0| 11
1 | Lay céc thong s6 IMU 6 1 X 1 X 1.3 1.3
2 | Lay thong s6 toa do 8 1.5 X 1 X 1.3 2.0
3 | Tinh céc gbc Pitch,Roll, Yaw 8 1.5 X 1 X 1.3 2.0
4 Tm}_lAtQa do diém diem do bu 10 15 X X 13 20
nghiéng 1
5 | Luu két qua tinh toan 4 1 X 1 X 1.3 1.3
S6
. . X luong
TONG SO THSD QUY DOI 8.5 | THSD
dé tinh
du toan

Ghi ch(: Chi tiét cdc théng tin dau vao tir (1) dén (10) dwoc xdc dinh tai Bdo cdo xdc dinh yéu cau phan mém theo Méu P1.2
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QUY POI SO LUQNG GIAO DICH

Tén giao dich

Process Process Phuong
on trutomg o st | e | Procsmi | PSS | Wik | oo | prosss | BT | TR i | MO | Tine
st | Téntruong hep si Y cbng két fie giira bo 55| lydi | SN SN tra két nbi ; s
dung dPl néi GNSS noi Bo ‘mach tao tép licu lien tuc tr tra két noi giita tra tin giao
. thong A mach mé c tin luu N Bo giira hié¢u dich
P va X X mé A tuc tir Smartphone , 1c
s0 hé smartohone rong va rong va dir liéu Rover mach Smartphone va Bo mach GNSS cua
toa do P smartphone ong mé va Rover o Al rover
IMU N mo rong
rong
1 | Lay cac thong s6 IMU 1 1 1 1 2
2 | Lay thong so toa do 1 1 1 1 2 2 8
Tinh cac goc
3 | g 1 1 1 1 1 1 2 8
Pitch,Roll, Yaw
Tinh toa do diém
4 YR A 1 1 1 1 1 1 2 2 10
diém do bu nghiéng
5 | Luu két qua tinh toan 1 1 1 1 4

Ghi chu: 1: Trao q& 1 chjéu
2: Trao doi 2 chiéu
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DANH MUC POI TUQNG QUAN LY

STT

Tén dbi twong quan ly

Thong tin mo ta

Cic yéu t6 anh huéng

S6
luwgng
16p,
bang
dir liéu

Kiéu dir liéu

Phi
khong
gian

Khéng
gian

S6 lwgng
truong
thong tin

S6 lwong
quan hé

Nhu ciu xay dung

Xay
dung
moi

Cap
nhat, bd
sung

Théng sb chuyén d6i hé toa
do

Céc thong s6 chuyén
ddi hé toa d6 bao gém
ma hé toa do, kinh
tuyén truc va mui
chiéu

X

Thong s6 bo mach mo rong

Céc thong s6 bo mach
mo rong bao gom ma
bo mach, cong két
ndi, dia chi két nbi,
BaudRate

Thong so6 két ndi véi server

Céc thong so két noi
v6i Server bao gom:
ma server, DCIP,
Usename, Password,
MounPoint va cong
két ndi

Thong so rover

Céc thong sb Rover
bao gdm: Mi Rover,
loai méy GNSS,
DCBIluetooth va
BaudRate

Thong s la ban dién tir

Thong s6 la ban dién
tr bao gom: ma la
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ban, ma Bo mach, do

chinh x4c, gia tri theo
truc x, gia tri theo truc
y va gid tri theo truc z

Thong sb gyro

Théng s6 Gyro bao
gém mé Gyro, ma bo
mach, d6 chinh xac,
gia tri theo truc x, gia
tri theo truc y va gia
tri theo truc z

Thong sb gia toc goc

Thong s6 gia toc goc
bao gdm: ma Acmr,
ma bo mach, d6 chinh
xac, gia tri theo truc x,
gia tri theo truc y va
gia tri theo tryc z

Thong sb pitch, roll, yaw

Thong s picht, roll,
yaw bao gébm: ma DT,
ma bo mach, picht,
roll,yaw

Thong sb toa d6 diém goc

Bao gom: mi diém,
ma server, ma rover,
ma hé toa dg, toa do
dat Rover (x,y.z)

12

10

Thong s6 toa d diém tham
chiéu

Bao gom: ma diém,
ma Rover, ma bo
mach, ma hé toa do,
toa do (x,y,2)

11

Théng tin luu khi phan mém
phat sinh 16i

Bao gom: ma 16i, ma
bo mach, ma hé toa
d0, ma server, ma
Rover, ma Laser, ma
DT, ma diém va loai
16i
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BANG QUY DPOI SO POI TUQONG QUAN LY

So Sé . <
L llr?'ng lwong So Kiéu dir liéu .
T Ten doi tugng 16D, | i | trwomg | Fi | WON8 | Ry o |, Quydei g
quan ly baf‘g thong qguan R Phi (Li*FiI*Ri*Ti)
dir : hé Khong 1} hang
li¢u tn glan gian
— — 1) e 2 & @ [ (6) (7) 8 9 |10 (11)
ong sO chuyén doi hé toa
Ll ¢ g o 1103 3100 31 4 X 1 0.27
2 | Théng s6 bo mach mé rong 1]03 5109 2| 1 X 1 0.27
3 | Théng sb két ndi voi server 1]0.3 2109 2| 1 X 1 0.27
4 Thong s rover 1/0.3 4109 3] 1 X 1 0.27
5 | Théng sb la ban dién tir 1]0.3 3]09 3| 1]x 1.3 0.351
6 | Thong sb gyro 103 3]09 3| 1]x 1.3 0.351
7 | Théng s gia tde goc 1]0.3 3]09 3| 1]x 1.3 0.351
8 | Théng sb pitch, roll, yaw 1/03 3]09 3| 1]x 1.3 0.351
9 | Théng sb toa do diém gbc 1]0.3 12| 0.9 3| 1]x 1.3 0.351
Thong so toa do diém tham
0 | e 1103 6109 >l 11 x 13 0.3861
11 Th()ng tin l~u'u khi phan mém 1 5
phat sinh loi 0.3 0.9 5|11 X 1 0.297
TONG SO POI TUQONG QUAN LY QUY POI 3.5181
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SO LUQONG TAC NHAN HE THONG THUQC PHAN MEM

STT Tac nhan hé théng M5 ta
1 | Pau thu GNSS Pau thu hai tan s6 co giai phap do RTK
2 | May chi TAhlet bi phat song va ghi nham két qua do
Sau
3 | Bo mach mé rong Thiét bi tich hop IMU va Laser

bién thoai Smartphone

Thiét bi dinh vi
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XAC PINH MUC PO KHO KHAN PHAN MEM

STT p p Gia
Thong tin phan mém tri Chon 1 trong cac gia tri
1 | Sb lugng trudng hop sir dung: 8.45 1:m<=30; 2:30<m<50; 3:m>=50
2 | S6 luong tac nhan hé thong: 4 1:m<=3; 2:3<m<7; 3:m>=7
3 | Sb luong dbi twong quan ly: 3.5 1:m<=4; 2:4<m<8; 3:m>=8
4 . 3 1: Mo rong phan mém; 2: Nang
Nhu cau xay dung: cap; 3: Xay dung maoi
5 | bic thu linh vuc: 2 1: D&; 2: Trung binh; 3: Khé
6 | Mo hinh quéan Iy CSDL: 1 1: Tap trung; 2: Phan tdn
1: Khong ap dung; 2: Engine
7 2 thuong pham; 3: Engine ma ngudn
Cong ngh¢ GIS: mo
8 | Murc do bao mat: 1 1: Khong mat; 2: Mat; 3: T6i mat
9 b phtc tap vé cai dit phan 1 1: Bon gian; 2: Trung binh; 3: Phiic
mém: tap
10 . 2 I:IKhN(A)ng ho tro dg nguoi dung; 2:
Tinh da nguoi dung: C0 ho trg da nguoi dung
BANG TiNH KHO KHAN
Buéc thwe hién/ Yeu to anh . Khé
STT . htr.(")’ng Diém khan Chon 1 trong cac gia tri
Thu thap, xac dinh yéu ciu
phan mém
50 lugng truomg hop str dung: 30 30:m<=30; 45:30<m<50; 60:m>=50
1 |85 , KK2
SO lugng tdc nhan hé thong: 4 20 15:m<=3; 20:3<m<7; 30:m>=7
béc thu linh vuc: Trung binh 5 0: Dé&; 5: Trung binh; 10: Kho
Téng diém 55 50< KK2<80
Phan tich n§i dung thong tin
dir liéu
2 | S6 lugng dbi tugng quan 1y: 3.5 40 KK1 | 40:m<=4;60:4<m<8; 80:m>=8
béc thu linh vuc: Trung binh 10 0: Dé; 10: Trung binh; 20: Khé
Téng diém 50 50< KK2<80
M hinh héa chi tiét nghiép vu
g%lwﬂg treong hop sir dung: 10 10:m<=30; 20: 30<m<50; 45:M>=50
3 S6 lu:qng tac nhan hé thong: 4 10 KK2 5:m<=3; 10:3<m<7; 15:m>=7
Nhu cau xay dung: Xay dung o5 5: M6 rong phan mém; 15: Nang
maoi cap; 25: Xay dung mdi
bac thu linh vuc: Trung binh 10 5: Dé; 10: Trung binh; 15: Khé
Téng diém 55 45< KK2<75
Thiét ké kién triic phin mém
4 g%lwﬂg truong hop str dung: 30 | K2 | 10.me<=30; 30: 30<m<50; 40:m>=50
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S6 luong tac nhan hé thong: 4 10 5:m<=3; 10:3<m<7; 15:m>=7
Nhu cau xay dung: Xy dung 15 5: M6 rong phan mém; 10: Nang
moi cap; 15: Xay dung mai
i\r/t(;]lgnnh quan 1y CSDL: Tap 5 5: Tap trung; 10: Phan tan
Cong ngh¢ GIS: Engine thuong 0: Khong ap dung; 5: Englnei A
2 5 thuong pham; 10: Engine ma ngudn
pham .
mo
Muc do bao mat: Khong mat 0 0: Khéng mat; 3: Mat; 5: Tbi mat
Tinh da nguoi ding: Co hd trg 5 0: Khong ho tro da nguoi ding; 5:
da nguoi dung C6 ho trg da nguoi dung
Téng diém 70 50< KK2<80
Thiét ké biéu 516 trueong hop sir
dung, Thiet ke biéu do hoat
dong
50 lugng truomg hop str dung: 30 30:m<=30; 45:30<m<50; 60:m>=50
8.5 , KK2
SO lugng tac nhan hé thong: 4 20 15:m<=3; 20:3<m<7; 30:m>=7
Nhu cau xay dung: Xdy dung 10 0: M6 rong phan mém; 5: Nang
moi cap; 10: Xay dung mai
Téng diém 60 50< KK2<80
Thiét ké biéu do tuan tw, Thiét
ke bieu do lop
g%luqﬂg truong hop st dung: 10 10:m<=30; 20:30<m<50; 50:M>=50
S6 luong tac nhan hé thong: 4 10 5:m<=3; 10:3<m<7; 15:m>=7
S6 luong ddi tuong quan ly: o e
35181 5 KK1 5:m<=4; 10:4<m<8; 15:m>=8
Mo hinh quan Iy CSDL: Tap 5 5: Tap trung; 10: Phan tan
trung
Cong ngh¢ GIS: Engine thuong 0: Khong ap ‘,h-mf?’; >: Eng'”‘f A
2 5 thuong pham; 10: Engine ma ngudn
pham .
moé
Téng diém 35 45< KK2<80
Thiét ké mé hinh co sé dir liéu
S6 lwong ddi twong quan 1y: 3.5 20 20:m<=4; 40:4<m<8; 60:m>=8
imgmh quan Iy CSDL: Tap 10 | KK1 |10: Tap trung: 25: Phan tan
Muc do bao mat: Khong mat 5 5: Khong mat; 10: Mat; 15: Tbi mat
Téng diém 35 50< KK2<80
Thiét ké giao dién phin mém
50 lugng truong hop str dung: 20 20:m<=30; 45:30<m<50; 70:m>=50
8.5 KK1
SO lugng tac nhan h¢ thong: 4 20 10:m<=3; 20:3<m<7; 30:m>=7
Téng diém 40 50< KK2<80
LAP TRINH
S6 lugng trudng hop sir dung: 10 KK1 | 10:m<=30; 20:30<m<50; 35:m>=50
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8.5

S6 luong tac nhan hé thong: 4 5 0:m<=3; 5:3<m<7; 10:m>=7
S6 luong dbi twong quan 1y: 3.5 5 5:m<=4; 10:4<m<8; 15:m>=8
Nhu cau xay dung: Xdy dung 10 2: Mo rong phan mém; 5: Nang
mai cap; 10: Xay dung méi
M hinh quan 1y CSDL: Tap 0 0: Tap trung; 5: Phan tan
trung
Cong ngh¢ GIS: Engine thuong 0: Khong P ‘_1‘-“1%’; > Englng A
z 5 thuong pham; 10: Engine ma ngudn
pham .
mo
Murc d6 bao mat: Khong mat 0 0: Khong mat; 3: Mat; 5: T6i mat
B¢ phirc tap vé cai dit phan 0 0: Bon gian; 3: Trung binh; 5: Phuc
meém: Pon gidn tap
Tinh da nguoi dung: Co hd tro 0: Khong hé trg da nguoi dung; 5:
o 5 X N
da nguoi dung Co6 ho tro da ngudi dung
Téng diém 40 45< KK2<70
Kiém tra mirc thanh phén,
Kiém tra mirc h¢ thong
g%luqﬂg truong hop sir dung: 15 15:m<=30; 30:30<m<50; 40:m>=50
S6 luong tac nhan hé thong: 4 10 5:m<=3; 10:3<m<7; 20:m>=7
bac thu linh vyc: Trung binh 5 0: Dé; 5: Trung binh; 10: Kho
i\/Io hinh quan ly CSDL: Tap 0 0: Tap trung; 5: Phan tan
10 (ung KKL e
Cong nghé¢ GIS: Engine thuong - SONE P CUNE, J- LNEINS A
2 5 thuong pham; 10: Engine ma nguon
pham .
mo
Do phuce tap ve cai dat phan 0 0: Pon gidn; 5: Trung binh; 10:
mém: Pon gidn Phuc tap
Tinh da nguoi dung: C6 hd tro 0: Khong hd trg da nguoi dung; 5:
oo 5 X N
da nguoi dung C6 ho tro da nguoi dung
Téng diém 40 50< KK2<80
TRIEN KHAI
g%luqﬂg treong hop sir dung: 15 15:m<=30; 30:30<m<50; 45:m>=50
S6 luong dbi twong quan 1y: 3.5 5 5:m<=4; 15:4<m<8; 25:m>=8
Dic thu linh vyuc: Trung binh 5 0: Dé; 5: Trung binh; 10: Khé
11 5 hi an 1Y - TA KK1
Mo hinh quan Iy CSDL: Tap 5 5: Tap trung; 10: Phan tan
trung
Cong ngh¢ GIS: Engine thuong 0: Khong ap dung; 5: Enng A
2 5 thuong pham; 10: Engine ma ngudn
pham .
mo
Téng diém 35 50< KK2<80
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PHU LUC 05. PHAN MEM TiCH HQP THIET BI SQ-GNSS véi LASER

VA IMU

1. Tén phian mém: LaserSurvey

2. Muc dich

Cung cép gidi phap tich hop thiét bi SQ-GNSS véi thiét bj laser va IMU phuc
vu do dac cho cac doi tugng khong tiép can.
3. Mo ta tac nhan hé thong va cac chirc ning ciia phan mém

User

Phan mém do déi twong béang laser

Ly théng s6 toa dé

Két ndi vai bo
mach mé réng

Lay cac théng s
Laser

Léy céc théng sé
IMU

Tinh toan cac goc
Pitch, Roll, Yaw

Tinh khodng cach tir
rover dén diem doi laser

Tinh toa dé diém
doi laser
Lu két qua tinh
foan

Rover

Smaptphone

Hinh 1. So do cdc tac nhdn hé thong phan mém tich hop thiét bi SO-GNSS véi
thiet bi Laser va IMU
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3.1. Cdc tic nhin hé thong

STT Téc nhan hé théng M6 ta Ghi cha
1 | Neudi ding glfacncr':l‘iﬁ” vien sir dung cV
2 | Rover Dau thu GNSS hai tan sb. Rover
3 | SmartPhone dﬂiﬁz thheogietﬁ%l;iﬁn Android | P
Bo mach m¢ rong 1a bo
mach Arduino/Rasperry.
+ | Bomachmron kit | e
dién tur, cam bién do
khoang cach Laser

3.2. Yéu ciu chirc ning

STT Tén chirc ning Tac nhan Mo ta

1 Két ndi bo mach mé rong CV, SP Bo mach mé rong 1a bo
mach Arduino/Rasperry. Bo
mach nay c6 tich hop céac
cam bién IMU, la ban di¢n
tir, cam bién do khoang cach
Laser. Bo mach m& rong
duogc két ndi voi Smartphone
bang cap OTG.

2 Léy thong s6 toa do tir Rover SP, Rover Smartphone va rover dugc
két n6i bang Bluetooth. Cac
két qua vé toa do, trang thai
va do chinh x4c dugc truyén
dén smartphone qua giao
thirc nay.

3 Tinh toan cac goc Pitch, Roll, | SP, EB Khi két ndi giuva Smartphone

Yaw

va Bo mach mo rdng duoc

thiét lap, cac thong sb cia
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IMU, la ban dién tr, cam
bién laser duoc tu dong
truyén dén Smartphone.
Phan mém sé& dua vao cac
thong s6 nay dé tinh toan ra

cac gia tri Pitch, roll, Yaw.

Tinh khoang cach tir Rover &én | SP Tir cac théng sb cua cam

diém doi laser. bién khoang cach, phan mém
s€ tu dong tinh toan khoang
cach tir Rover dén diém doi
laser.

Tinh toa do diém doi laser SP, Rover Dua va cac két qua tinh toan

Pitch, roll, yaw, khoang cach
dén dbi tuong, phin mém sé&
tu dong tinh toan ra toa do

cua doi tuong dugc doi laser
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DU TOAN XAY DUNG PHAN MEM TiCH HQP THIET BI LASER VA IMU

Ap dung thong tw 26/2014/TT-BTNMT ngay 28 thang 5 niim 2014 ciia B Tai nguyén va Mai
trwong vé viéc ban hanh Quy trinh va dinh mirc Kinh té- Ky thuit xiy dung co sé di liéu tai
nguyén va moi truong

Pon vi: Nghin dong

STT Noi dung ponvi | KK | KBOL | 5o oia | Thanh tién
lwgng
Thu thip yéu ciu phian mém va
1 | phan tich ndi dung thong tin dir
liéu
1.1
THSD | KK1 13 375 4.873
Thu thap yéu cau phan mém THSD | KK2 13 468
THSD | KK3 13 609
THSD | KK1 13 1.253 16.295
Xac dinh yéu cau chirc ning THSD |KK2| 13 1.566
THSD | KK3 13 2.036
Phan
mém | KK1 1 5.301 5.301
L Al A Do Phan
Xéc dinh yéu cau phi chtrc nang mém KK2 1 6.624
Phan
mém | KK3 1 8.609
Quy dbi trudng hop sir dung THSD 13 50
Phdn tich ngi dung thong tin dir
1.2 | liéu
DTQL | KK1 | 3,8691 1.671
Xac dinh danh muc cac PTQL DTQL | KK2 | 3,8691 2.088
DTQL | KK3 | 3,8691 2.714
L e Ay A DTQL | KK1 | 3,8691 14.981
fgac dinh chi tiét cac thong tin cho PTOL | KK2 | 3.8691 18.795
ung DTQL
DTQL | KK3 | 3,8691 24.341
L s DA, A in DTQL | KK1 | 3,8691 5.512
X,ac dinh chi tiét cadc quan hé gitra PTQL | KK2 | 3.8691 6.889
cac DPTQL
DTQL | KK3 | 3,8691 8.955
Xac dinh cac yéu t6 anh huong dén
viéc xay
dung co so dit liéu DTQL KK | 3,8691 1.566
Xéc dinh chi tiét cdc tai ligu quét Bl‘i’éﬂ”" kil o 564
@lieu = . | Bodw
(zll’lh k?m) vacac }al ~h@}{ daflg gidy liéu KK2 0 829
can nhap vao co s& dir li¢u tur ban Bo dit
phim lieu |KK3| 0 1.078
Xac dinh khung danh muc dir li¢u, CSDL | KK1 0 15.391
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siéu dit liéu CSDL | KK2 0 19.236
sir dung trong co s dir liéu CSDL | KK3 0 25.004
Quy d6i dbi twong quan ly PTQL | KK 0 50
M0 hinh héa chi tiét nghiép vu
N A ik : THSD KK1| 13 793
x‘i’égrvlﬁ héa chi tiét quy trinh, THSD | KK2| 13 991 12.887
o THSD KK3| 13 1.288
THSD KK1| 13 1.189
THSD KK2| 13 1.486 19.322
Xay dung biéu d6 THSD nghiép vu | THSD KK3 13 1.932
Thiét ké
THSD KK1| 13 836 10.871
THSD KK2| 13 1.045
Thiét ké kién triic phan mém THSD KK3 13 1.358
THSD KK1| 13 1.654
THSD KK2| 13 2.068 26.879
Thiét ké biéu d6 THSD THSD KK3 13 2.687
THSD KK1| 13 793
THSD KK2| 13 991 12.886
Thiét ké biéu do hoat dong THSD KK3| 13 1.288
THSD KK1| 13 793 10.312
THSD KK2| 13 991
Thiét ké biéu do tuan tu THSD KK3 13 1.288
THSD KK1| 13 1.654 21.506
THSD KK2| 13 2.067
Thiét ké biéu d0 16p THSD KK3| 13 2.687
THSD KK1| 13 409 5.318
Thiét ké giao dién THSD KK2 | 13 509
THSD KK3| 13 659
Lap trinh
THSD KK1| 13 6.742 87.646
Viét ma ngudn THSD KK2| 13 8.427
THSD KK3| 13 10.954
THSD KK1| 13 793 10.314
Tich hop ma ngudn THSD KK2 13 991
THSD KK3| 13 1.288
Kiém thir
Kiém tra ma ngudn theo quy tic lap
trinh THSD KK 13 221 221
THSD KK1| 13 1.059 13.762
Kiém tra mtrc thanh phan THSD KK2 | 13 1.323
THSD KK3| 13 1.720
THSD KK1| 13 396 5.154
Kiém tra muic hé thong THSD KK2| 13 495
THSD KK3| 13 644
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Trién khai

THSD KK1| 13 299 3.882
Pong goi phan mém THSD KK2 13 373
THSD KK3| 13 484
THSD KK1| 13 89 1.156
Cai dit phin mém THSD KK2 13 111
THSD KK3| 13 144
Xay dung tai liéu huéng dan sir THSD KKl 13 265 3451
dung phan mém THSD KK2| 13 332
' THSD KK3| 13 431
THSD KK1| 13 530 6.891
Huéng dan, hd tro ngudi st dung | THSD KK2 13 662
cho ngudi ding cudi THSD KK3 13 861
Quin 1y va cip nhit thay doi
Ghi nhan yéu cau thay ddi THSD KK 13 194 2.524
Cap nhat cac san pham dé dap ung
yéu
cau thay doi THSD KK 13 993 12.915
Phuc vu nghiém thu va giao nop
sin phim
Lap béao cao tong két nhiém vy va
phuc vu
nghiém thu san pham THSD KK 13 523 6.804
Dong goi cac san pham dang gidy
va dang s6 THSD KK 13 114 1.488
Giao ndp san pham THSD KK 13 194 2.519
Bio tri phin mém 0
THSD KK1| 13 376 4.892
Bao tri phan mém THSD KK2 13 470
THSD KK3| 13 611
Tong cong 310.071
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CAC DOI TWUONG QUAN LY PHAN MEM TiCH HOP THIET B| LASER VA IMU

Théng s6 chuyén d6i hé toa do

Kiéu Po
Tén trwong trwong dai M6 ta
maHetoado Integer M3 daéi tugng
KTT double Kinh tuyén truc
MC double MUi chiéu

Théng sé bo mach mé rong

Kiéu Po
Tén trwdng treong dai M6 ta
maBomach Integer M3 daéi tugng
DCKetnoi String Dia chi két ndi
CongKetnoi Integer Céng két ndi
BaudRate Integer

Théng sé két ndi Server

Kiéu Po
Tén trwong trwong dai M6 ta
Maserver Integer M3 déi tugng
DCIP String Pia chi két ndi
Username String
Password String
MounPoint String
CongKetnoi Integer Céng két ndi

Théng sb rover

Kiéu Po
Tén trudong trudong dai M6 ta
MaRover Integer M3 déi tugng
LoaimayGNSS | String Loai mdy GNSS
DCBluetooth | Integer Pia chi Bluetooth
BaudRate Integer

Théng sé la ban dién tlr

Kiéu Po
Tén trwong trwong dai M6 ta
Malaban Integer M3 déi tugng
maBomach Integer M3 déi twong
DoChinhxac String DO chinh xac
C_X double gid tri theo truc x
cy double gid tri theo trucy
cz double gid tri theo truc z
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Théng s6 gyro

Kiéu bo
Tén trwong trwong dai M6 ta
MaGyro Integer M3 ddi tugng
maBomach Integer M3 ddi tugng
DoChinhxac String D6 chinh xac
g X double gid tri theo truc x
gy double gia tri theo trucy
gz double gid tri theo truc z

Thong s6 accelerometer

Kiéu Po
Tén trwdng treong dai M6 ta
MaAcmr Integer M3 déi tuong
maBomach Integer M3 déi tugng
DoChinhxac String DO chinh xac
a_x double gid tri theo truc x
ay double gid tri theo trucy
az double gia tri theo truc z

Théng so6 laser

Kiéu Po
Tén trwong trwong dai M6 ta
Malaser Integer M3 déi twong
maBomach Integer M3 déi twong
DoChinhxac String DO chinh xac
dx double Khoang céch

Théng s6 pitch, roll, yaw

Kiéu Po
Tén trudong trudong dai M6 ta
MaDT Integer M3 déi tuong
maBomach Integer M3 déi tuong
pitch double
roll double
yaw double
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Théng s6 toa dd diém dat Rover

Kiéu bo

Tén trwong trwong dai M6 ta
MaDiemOri Integer M3 ddi tugng
Maserver Integer M3 déi tuong
MaRover Integer M3 daéi tugng
maHetoado Integer M3 daéi tugng
X0 double

yo double

ho double

Théng s6 toa dd diém tham chiéu

Kiéu Po
Tén trwong treong dai M6 ta
MaDiemRef | Integer M3 déi tugng
MaRover Integer M3 déi tugng
maBomach Integer M3 déi tugng
maHetoado Integer M3 déi tugng
x_ref double
y_ref double
h_ref double

Error

Kiéu Po
Tén trudong trudong dai M6 ta
Maloi Integer M3 dadi tugng
maBomach Integer M3 déi twong
maHetoado | Integer M3 déi twong
Maserver Integer M3 déi tuong
MaRover Integer M3 déi tuong
Malaser Integer M3 déi tuong
MaDT Integer M3 déi tuong
MaDiemOri Integer M3 déi tugng
MaDiemRef | Integer M3 déi tugng
Loai_loi String Loai 16i
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L S '
E Error_table Accelor_code :
E Server_code Maloi MeAcodor |\ ... "o
H MaServer MaServer Tommmmm e —H MaBolach ; !
: ) MaBoMach TenEEEEEEEREES 14 Dochinhxac : '
B —H Username e 16--.—g MaRover Lo a_x oo
b Possword MaHeToaDo P P ay HE
N Mountpoint 17-mmmmmm e —¢ MaDiemDo R 8z : :
H ' Port ] MaDiemOri : ' H ! :
. D Beomneeaee — MaDiemRef : P : '
L Co Loailoi : : : : ;
: : P 20 : ; : Gyro_code : :
| ¥ S L+ HaGyro o
-I- J\ . . i Extend Board MaBoMach IRSSRRARELCELELCEREETS 12 ' :'
Rover_Point Rover_code |4 : Ref_Point : — Dochinhxac ‘ ‘ :
e SN -~y S SPR re==—r U S [ S B!
MaServer LoaiGNSS ' *._  |MaRover p—-3----6---—H oo =
MaRover DCBluetooth : —¢ MaBoMach : Baudrate P_R_Y_Code
maHetoado BaudRate : maHeToaDo . LEuRR LR LR ----9
x0 ' x_ref : + 1 MaDiemTinh
yo ' y_ref H . Malaban
ho H h_ref i H —ompass_code MaAccelor
: \.l/ : . MaGyro
Y : ! : H Malaban - ---13.-------—4 Pitch
H : . H . MaBoMach Roll
: ! : : : Dochinhxac Yaw
) ' : € x
: : : ' : cy
E HeToaDo ' ! E .: oz
; L : ' :
Burenmemrnaeneneneees o LR  SR—— : ; :
MC LR LR LR R L LR LD 15 '
: Laser_code
P MaLaser
10-0mmmosommacnaan- —H MaBoMach
Dochinhxac
dx

Hinh 2. Data relationship phdn mém tich hop thiét bi Laser va IMU
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CAC TRUONG HQP SU DUNG TRONG XAY DUNG PHAN MEM

A X . S A e g So lwgng
STT Tén trwong hop sir dung Ghi chu Thoéng tin mé6 ta giao dich
Bo mach m¢ rong 1a bo mach Arduino/Rasperry. Bo mach
L As o R .. | ndy co tich hop cac cam bién IMU, la ban dién ti, cam bién

1 K&t ndi Bo mach m6 rong Xay dyng méi do khoang céch Laser. Bo mach mo rong dugc két ndi vai 9
Smartphone bang cip OTG.

2 Lay céc théng sb IMU Xay dung m6i | Lay cac thong s6 IMU va luu lai trén Smartphone 6

3 Lay cac thong s Laser Xay dung méi | LAy céc thong s6 Laser va luu lai trén Smartphone 5
Khi két ndi gira Smartphone va Bo mach mé rong dugc
thiét 1ap, cac thong s6 ciia IMU, la ban dién tir, cam bién

4 | Tinh céc gbc Pitch,Roll, Yaw Xay dyng mé&i | laser dugc ty dong truyén dén Smartphone. Phan mém s& 10
dwa vao cac thong sd nay dé tinh toan ra cac gia tri Pitch,
roll, Yaw.

5 Tinh khoang cach tir rover dén diém Xay dung méi Tir cac thong so clia cam bién khoang cach, Phﬁn mém s& tu 9

doi laser j dong tinh toan khoang cach tir Rover dén diém doi laser.

Smartphone va rover duge két ndi bang Bluetooth. Cac két

6 Lay cac thong sb toa do tir rover Xay dung méi | qua vé toa do, trang thai va do chinh xac duoc truyén dén 6
smartphone qua giao thirc nay.
Dua va cac két qua tinh toan Pitch, roll, yaw, khoang cach

7 Tinh toa d6 diém doi laser Xay dung méi dén dodi tuong, phﬁn mém sé tu dong tinh toan ra toa dJ cla 11
ddi tuong duoc doi laser

8 Luu két qua tinh toan Xay dung méi | Céac két qua tinh toan duoc luu lai trén file tai Smartphone 4
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BAO CAO QUY POI TRUONG HQP SU DUNG PHAN MEM

] ['J’ng dung
; Tinh ke thira cong nghé
So
lwong GIS Quy déi | Ghi
TT Tén truwong hop st dung gi'ao Pi K‘e K‘e X4y Ki Gi (Ki*Gi*Pi) | ch
. thura thura . R
dich ho . dung Co6 | Khong
oan mg)t méi
toan | phan
- 1) @ G| 4 () (6) " | ® | 9 (10) (11)
1 | K&t noi Bo mach mé rong 9 15 X 11 X 1.3 1.95
2 | Lay cac thong s6 IMU 6 1 X 1| x 1.3 1.30
3 | Liy cac thong s6 Laser 5 1 X 1] X 1.3 1.30
4 | Tinh céc gbc Pitch,Roll, Yaw 10 1.5 X 1|1 X 1.3 1.95
5 T}?h kh(?ang cach tu rover dén 9 15 x X 13 195
diém doi laser 1
6 | Lay cac thong sb toa do tir rover 6 1 X 1] x 1.3 1.30
7 | Tinh toa d9 diém diém doi laser 11 |15 X 1] X 1.3 1.95
8 | Luu két qua tinh toan 4 1 X 1| x 1.3 1.30
TONG SO THSD QUY POI 13.00

Ghi chu: Chi tiét cdc théng tin dau vao tir (1) dén (10) dwoc xdc dinh tai Bdo cdo xdc dinh yéu cau phan mém theo Méu P1.2
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QUY POI SO LUQNG GIAO DICH

Tén giao dich
Process | FrOCess Process Phuwon Phwong
Process . | Process mé& x  z. | kétnoi | Process | lay dir Phwong Juong thire Té
2 Process mé 2 I ket noi . A 1~ ‘A Y thirc kiem .2 ong
. . R chuyén céne két cong ket iita bo | 2102 bo | lay dir licu thire kiem tra két néi kiem s
STT | Tén truwong hop sir dung doi one noi Bo g mach liéu lién tuc | tra ket noi i tratin ia0
A noi Rover . mach N i \ o giira A g
théng R mach mé - mo lién tuc | tir Bo gitra hi¢u dich
P va N . mé N | Smartphone 1c
s0 hé rong va A . rong tir mach | Smartphone N GNSS
| smartphone rong va A . A va Bo mach .
toa do smartphone va Rover mé va Rover N cia
IMU A mé rong
Laser rong : rover
1 | Kétndi Bo mach mé rong 2 2 2 1 2
2 | Lay cac thong s6 IMU 1 1 1 1 2 6
3 | Lay cac thong s Laser 1 1 1 2 5
Tinh cac gbc Pitch,Roll,
4 g 1 1 1 1 1 1 1 2 1 | 10
Yaw
Tinh khoadng cach tir rover
5 | G108 1 1 1 1 1 1 2 1 9
dén diém doi laser
Lay céac thong sb toa do tir
6 Y £ 50 toa & 1 1 1 2 1 6
rover
Tinh toa d¢ diém diém doi
7 O ; 1 1 1 1 1 1 1 2 1 1 11
laser
8 | Luu két qua tinh toan 1 1 1 1 4

Ghi cht: 1: Trao ddi 1 chiéu

2: Trao d6i 2 chiéu
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DANH MUC POI TUQONG QUAN LY

STT

Tén dbi twong quan ly

Thong tin mo ta

Cic yéu t6 anh huéng

S6
lugng
16p,
bang
dir liéu

Kiéu dir li¢u

Khong
gian

Phi
khong
gian

S6 lwgng
trwong
thong tin

S6 lwong
quan hé

Nhu ciu xay dung

Xay
dung
moi

Cap
nhat, bo
sung

Thong sb chuyén doi hé
toa do

Cac thong s6 chuyén doi
hé toa d0 bao gém ma hé
toa do, kinh tuyén truc va
mui chiéu

Thong s6 bo mach mo
rong

Céc thong sb bo mach mo
rong bao gdm mi bo
mach, céng két ndi, dia
chi két ndi, BaudRate

Thong s6 két ndi véi
server

Céc thong s6 két ndi voi
Server bao gom: ma
server, DCIP, Usename,
Password, MounPoint va
cong két ndi

Thoéng so rover

Céac thong s Rover bao
gdbm: Ma Rover, loai may
GNSS, DCBluetooth va
BaudRate

Thong sb la ban dién tur

Thong s0 la ban dién tir
bao gdm: ma la ban, ma
Bo mach, d@ chinh xac,
gia tri theo truc x, gia tri
theo truc y va gia tri theo
truc z
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Thong sb gyro

Thong s6 Gyro bao gom
ma Gyro, ma bo mach, do
chinh xéc, gia tri theo truc
X, gid tri theo truc y va gia
tri theo truc z

Thong s6 gia toc goc

Thong s6 gia toc goc bao
gdbm: mi Acmr, mi bo
mach, d¢ chinh xac, gia tri
theo truc x, gia tri theo
truc y va gié tri theo truc z

Thong s6 pitch, roll, yaw

Thong sO picht, roll, yaw
bao gom: ma DT, ma bo
mach, picht, roll,yaw

Thong s6 laser

Thong so laser bao gom:
ma laser, ma bo mach, do
chinh x4c va khoang cach

10

Théng sb toa do diém gdc

Bao gom: mi diém, ma
server, ma rover, ma hé
toa do, toa d6 (Xo, Yo,
Z0)

12

11

Thong sb toa do diém
tham chiéu

Bao gom: mi diém, ma
rover, ma bo mach, mi hé
toa do, toa dod (x.y,z)

12

Thong tin lwu khi phin
mém phat sinh 161

Bao gém: ma 16i, ma bo
mach, ma hé toa d§, ma
server, ma Rover, ma
Laser, m3 DT, ma diém va
loai 16i
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BANG QUY DPOI SO POI TUQONG QUAN LY

So ;
ks luon S6 lugn 50 Kiéu dit ligu X

T Tén doi twong op. | Li| wuomg | Fi | Wone | g ' Ti |, Quydoi e

quan ly X PO quan _ S— (Li*Fi*Ri*Ti)
bang thdng tin he Khéng Phi khong
dir liéu ‘ gian gian
oy @ @ @ el 6 [0 @ © ||
1 ggong s0 chuyén doi hé toa 1 03 3 09 3 . X 1 0.07
2 Théng sé bo mach mé rong 1103 5109 2 1 1 0.27
3 Thong sb két ndi vai server 1103 210.9 2 1 1 0.27
4 Théng sb rover 1103 410.9 3 1 1 0.27
5 | Thong sb la ban dién tir 1103 3109 31 1 X 1.3 0.351
6 | Thong sb gyro 1]03 3]/09 3] 1 X 1.3 0.351
7 Thong s6 gia tdc goc 103 3109 3| 1 X 1.3 0.351
8 Théng sb pitch, roll, yaw 1103 310.9 3 1 X 1.3 0.351
9 Thong sb laser 103 4109 3| 1 X 1.3 0.351
10 | Théng sb toa d6 diém gdc 103 12 1 0.9 3 1 X 1.3 0.351
11| e s0 ton d0 diem tham o3 6109 11 X 1.3 0.3861
Thong tin luru khi phan mém

12| hiteinhisi o3 * 109 5|11 X 1 0.297
TONG SO POI TUQONG QUAN LY QUY POI 3.8691
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SO LUQNG TAC NHAN HE THONG THUQC PHAN MEM

STT Tac nhan hé théng M5 ta
1 | Dau thu GNSS Dau thu hai tan s6 co giai phap do RTK
2 | Méy chi TAhlet bi phat song va ghi nham két qua do
Sau
3 | Bo mach mé rong Thiét bi tich hop IMU va Laser
4 | Dién thoai Smartphone Thiét bi dinh vi
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XAC PINH MUC PQ KHO KHAN PHAN MEM

STT p p Gia
Thong tin phin mém tri Chon 1 trong cac gia tri
1 | Sb lugng trudng hop sir dung: 13 1:m<=30; 2:30<m<50; 3:m>=50
2 | S6 luong tac nhan hé thong: 4 1:m<=3; 2:3<m<7; 3:m>=7
3 | Sb luong dbi twong quan ly: 3.9 1:m<=4; 2:4<m<8; 3:m>=8
4 . 3 1: M6 rong phan mém; 2: Nang cap; 3:
Nhu cau xay dung: Xay dung méi
5 | Pic thu linh vuc: 2 1: D&; 2: Trung binh; 3: Khé
6 | Mo hinh quéan Iy CSDL: 1 1: Tap trung; 2: Phan tdn
5 5 1: Khong ap dung; 2: Engine thuong
Cong ngh¢ GIS: pham; 3: Engine ma nguén m¢
8 | Muc d6 bao mat: 1 1: Khong mat; 2: Mat; 3: Toi mat
9 i(ié)rﬁl'mc tap v& cai dat phan 1 1: Bon gian; 2: Trung binh; 3: Phtc tap
10 5 1: Khong ho tro da nguoi dung; 2: Cé
Tinh da nguoi dung: ho tro da nguoi dung
BANG TiNH KHO KHAN
Budre thye hién/ Yéu to anh .z Khé
STT hwéng biém khan Chon 1 trong cac gia tri
Thu thép, xac dinh yéu cau
phan mem
50 lugng truomg hop s dung: | 5, 30:m<=30; 45:30<m<50; 60:m>=50
1 [13 , KK2
SO lugng tac nhan h¢ thong: 4 20 15:m<=3; 20:3<m<7; 30:m>=7
bac thu linh vyc: Trung binh 5 0: Dé; 5: Trung binh; 10: Kho
Téng diém 55 50< KK2<80
Phan tich ni dung thong tin
dir liu
2 gogluc.mg doi tuong quan ly: 40 KK1 | 40:m<=4; 60:4<m<8; 80:m>=8
bac thu linh vuc: Trung binh 10 0: Dé&; 10: Trung binh; 20: Kho
Tong diém 50 50< KK2<80
M hinh héa chi tiét nghiép
vu
fg luong trudng hop sir dung: | 5 10:m<=30; 20: 30<M<50; 45:M>=50
3 | SO luong tac nhan hé thong: 4 10 KK2 | 5:m<=3; 10:3<m<7; 15:m>=7
Nhu cau xdy dyng: Xay dung o5 5: Mo rong phan mém; 15: Nang cap;
moi 25: Xay dung méi
bac thu linh vuc: Trung binh 10 5: Dé&; 10: Trung binh; 15: Kho
Téng diém 65 45< KK2<75
Tl}iét ké kién tric phan
4 | mem KK2
S6 luong truong hop sir dung: 30 10:m<=30; 30: 30<m<50; 40:m>=50
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13

S6 luong tac nhan hé thong: 4 10 5:m<=3; 10:3<m<7; 15:m>=7
Nhu cau xdy dyng: Xay dung 15 5: Mo rong phan mém; 10: Nang cap;
moi 15: Xay dung mdi
i\r/ﬁ;}gmh quan 1y CSDL: Tap 5 5: Tap trung; 10: Phan tan
Cong ngh¢ GIS: Engine 5 0: Khéng ap dung; 5: Engine thuong
thuong pham pham; 10: Engine ma nguon mo
Murc d6 bao mat: Khong mat 0 0: Khong mat; 3: Mat; 5: T6i mat
Tinh da nguoi dung: C6 hd 5 0: Khong ho tro da nguoi dang; 5: C6
tro da nguoi dung ho tro da ngudi dung
Téng diém 70 50< KK2<80
Thiét ké biéu do trudng hop
str dung, Thiet ke bieu do
hoat dong
S0 lugng truomg hop str dung: | 4 30:m<=30; 45:30<m<50; 60:m>=50
13 , KK2
SO lugng tac nhan hé thong: 4 20 15:m<=3; 20:3<m<7; 30:m>=7
Nhu cau xay dung: Xdy dung 10 0: M6 rong phan mém; 5: Nang cap; 10:
moi Xay dung mdi
Téng diém 60 50< KK2<80
Thié:t ké: biéu df) tuan tu,
Thiét ké biéu db 16p
ig luong trudng hop sir dung: | 1 10:m<=30; 20:30<m<50; 50:m>=50
Sé luong tadc nhan hé théng: 4 10 5:m<=3; 10:3<m<7; 15:m>=7
50 luong doi twong quan 1f: 40 | KK2 | s5:m<=4;10:4<m<8; 15:m>=8
3.8691
i\r/t(;]gmh quan 1y CSDL: Tap 5 5: Tap trung; 10: Phan tan
Cong ngh¢ GIS: Engine 5 0: Khong ap dung; 5: Engine thuong
thuong pham pham; 10: Engine ma nguon mé
Téng diém 70 45< KK2<80
Thiét ké m hinh co sé dir
li€u
g(;lu’qng doi twgng quan ly: 20 20:m<=4; 40:4<m<8; 60:m>=8
. T A KK1
i\r/{fngmh quan Iy CSDL: Tap 10 10: Tap trung; 25: Phan tan
Muc do bao mat: Khong mat 5 5: Khéng mat; 10: Mat; 15: Tbi mat
Téng diém 35 50< KK2<80
Tl}ié't ké giao dién phan
meém
SO lugng truong hop str dung: o A e
13 20 KK1 | 20:m<=30; 45:30<m<50; 70:m>=50
S6 luong tac nhan hé thong: 4 20 10:m<=3; 20:3<m<7; 30:m>=7
Téng diém 40 50< KK2<80
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LAP TRINH
fg lugng trugng hop str dung: | 4 10:m<=30; 20:30<m<50; 35:M>=50
S6 luong tac nhan hé thong: 4 5 0:m<=3; 5:3<m<7; 10:m>=7
g%lu‘-’ng doi twgng quan Iy: 5 5:m<=4; 10:4<m<8; 15:m>=8
Nhu cau xay dung: Xy dung 10 2: M6 rong phan mém; 5: Nang cap; 10:
moi Xay dung mdi

9 %Ongmh quan Ly CSDL: Tap 0 KK1 | 0: Tap trung; 5: Phan tan
Cong ngh¢ GIS: Engine 5 0: Khong ap dung; 5: Engine thuong
thuong pham pham; 10: Engine mi nguon mo
Muc do bao mat: Khong mat 0 0: Khong mat; 3: Mat; 5: T6i mat
D(i) phirc tap .Ye cai dat phan 0 0: Pon gidn; 3: Trung binh; 5: Phuc tap
mém: Pon gian
Tinh da nguoi dung: C6 hd 5 0: Khong ho tro da nguoi dung; 5: Cé
trg da nguoi dung ho trg da nguoi dung
Téng diém 40 45< KK2<70
Kiém tra mirc thanh phan,
Kiém tra mirc hé thong
fg’ luong truong hop str dung: | 5, 15:m<=30; 30:30<m<50; 40:m>=50
Sé luong tadc nhan hé théng: 4 10 5:m<=3; 10:3<m<7; 20:m>=7
Dic thu linh vyc: Trung binh 5 0: Dé&; 5: Trung binh; 10: Kho
M®& hinh quan Iy CSDL: Tap . e DLAL s

10 | trung 0 KK2 | 0:Tap trung; 5: Phén tan
Cong ngh¢ GIS: Engine 5 0: Khong ap dung; 5: Engine thuong
thuong pham pham; 10: Engine mi ngudn mé
Do phuce tap ve cai dat phan 0 0: Pon gidn; 5: Trung binh; 10: Phuc
mém: Don gidn tap
Tinh da nguoi dung: C6 hd 5 0: Khong hé trg da nguoi dung; 5: C6
trg da nguoi dung ho trg da ngudi dung
Téng diém 55 50< KK2<80
TRIEN KHAI
??(: lugng truong hop s dung: | 45 15:m<=30; 30:30<m<50; 45:m>=50
g%lwﬂg doi twong quan ly: 5 5:m<=4; 15:4<m<8; 25:m>=8

11 | Bac thu linh vyuc: Trung binh 5 KK1 | 0: D&; 5: Trung binh; 10: Khé
i\r/t(:’lgmh quan Iy CSDL: Tap 5 5: Tap trung; 10: Phan tan
Cong ngh¢ GIS: Engine 5 0: Khong ap dung; 5: Engine thuong
thuong pham pham; 10: Engine mi ngudn mé
Téng diém 35 50< KK2<80
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PHU LUC 6

DU TOAN PO PAC CHI TIET PIA HINH BANG KY THUAT PO GNSS
PONG
Ap dung Théng tw s6 14/2019/TT-BTNMT ngay 18 thang 12 nim 2019 cia B tai nguyén va Méi
truomg vé ban hanh dinh mirc kinh té - ky thuat do dac truc tiép phuc vu thanh Iap bin dé dia
hinh 1:500, 1:1000 va ban dd dia hinh qudc gia ty 1¢ 1:2.000, 1:5.000

Pon vi: Nghin dong

STT Tén cong tac PVT | KK | Khoilwgng | Pongia | Thanh tién
Ban d6 dia hinh ty 18 1:500 manh | 3 1

| | Xdy dung tram gic mdnh | 3 1 170 179

I Do dac chi tiét dia hinh bang cong

nghé GNSS 10.077 11.813

1 | Po vé chi tiét KCP 0.5 m manh | 3 1 8.953 10.585

2 | Lap ban v& manh 1.124 1.227

111 | Cong tac phi 30.750 30.750
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BANG TONG HQP HANG MUC CHI TIET

Pon vi: Nghin dong

] Thoi | Dinh H¢ | Thanh

STT Thanh phan hao phi Pon vi han murc Don gia 0 tién

[ XAy dung tram gbc 133,072
a)Vit ligu 18,883
Ban do dja hinh quoc gia ty 18
1:10.000 to 0,17 120,000 | 0,1 2,040
Bang téng hop thanh qua to 0,05 0,210 0,1 0,001
Bang tinh toan to 0,17 0,210 | 0,1 0,004
Béng dinh loai vira cudn 0,08 2,000 | 01 0,016
Bia dong sd to 0,33 1,000 | 01 0,033
Bién ban ban giao thanh qua | to 0,5 0,500 | 0,1 0,025

) 1m2 x

Vit liéu 1am bé dat thiét bi 0,05m 0,000 | 01 0,000
Xi ming kg 2,69 0,700 | 01 0,188
Cét vang m3 0,01 60,000 | 0,1 0,060
D4 dim m3 0,01 85,000 | 0,1 0,085
Sét 8 kg 0,9 7,000 | 01 0,630
Ghi chu diém toa do cii bo 0,5 20,000 | 0,1 1,000
Ghi chu diém db cao cii bo 0,33 20,000 | 0,1 0,660
Gidy A4 ram 0,01 30,000 | 01 0,030
Muc mau tuyp 0,01 1,000 | 041 0,001
Xing 6 t6 lit 1 17,997 | 01 1,800
Dau nhon lit 0,05 70,000 | 0,1 0,350
S6 liéu diém toa do cii diém 0,5 160,000 | 0,1 8,000
Sb liéu diém d6 cao cii diém 0,33 120,000 | 01 3,960
b)Dung cu 0,000 0,169
Ao rét BHLD céi 312 0,12 50,000 1 0,019
Ao mua bat céi 936 0,12 50,000 1 0,006
Ba lo céi 624 0,23 50,000 1 0,018
Gidy cao cb doi 156 0,23 30,000 1 0,044
Mii cimg céi 312 0,23 20,000 1 0,015
Quan 40 BHLD bd 312 0,23 50,000 1 0,037
Tt soi doi 156 0,23 10,000 1 0,015
Bi déng nhua céi 936 0,23 25,000 1 0,006
Biia déng coc céi 936 0,01 10,000 1 0,000
Dao phét cay cai 312 0,01 10,000 1 0,000
Dja ban k¥ thuat céi 936 0,01 150,000 1 0,002
Hom sét dung tai lidu céi 1560 0,05 50,000 1 0,002
Nilon goi tai lidu céi 234 0,05 10,000 1 0,002
Pin khd céi 624 0,01 150,000 1 0,002
¢) Thiét bi 40,180
May GNSS 3 céi bo 2500 3 | 244.612,500 | 0,08 23,483
May bd dam 3 céi bd 2500 3| 7.171,172 0,08 0,688
May vi tinh xach tay céi 2500 1| 14.070,000 | 0,03 0,169
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O t6 6-9 chd céi 2500 1 | 660.000,000 | 0,06 15,840
d) Nhéan cbng 73,841
LX3 ngudi 0,41 172,860 | 0,1 7,087
DDBDV 1V.6 ngudi 0,41 204,709 | 0,1 8,393
2 DPPBDV V.10 ngudi 0,41 354,752 | 0,1 29,090
3 DDBDV I11.4 ngudi 0,41 237,973 | 0,1 29,271
Do dac chi tiét dia hinh

Il | bing ky 14.483,715
thuit do GNSS dong
Do vé chi tiét 12.184,004
a) Dung cu 52,969
Ao rét BHLD céi 312 | 154,80 50,000 | 0,11 2,729
Ao mua bat céi 936 | 154,80 50,000 | 0,11 0,910
Bald céi 624 | 309,60 50,000 | 0,11 2,729
Gidy cao cb doi 312 | 309,60 30,000 | 0,11 3,275
Ging tay bat doi 156 | 11,00 5,000 | 0,11 0,039
Mii cimg céi 312 | 309,60 20,000 | 0,11 2,183
Quan 40 BHLD bd 312 | 309,60 50,000 | 0,11 5,458
Tt soi doi 156 | 309,60 10,000 | 0,11 2,183
Bi dong nhua céi 936 | 309,60 25,000 | 0,11 0,910
Hom sit dung tai liéu céi 1560 | 61,92 50,000 | 0,11 0,218
Nilon géi tai lidu céi 234 | 61,92 10,000 | 0,11 0,291
Ong dyng ban do céi 624 | 61,92 20,000 | 0,11 0,218
Tui dung tai liéu céi 312 | 61,92 | 1.000,000 | 0,11 21,831
Ban gip céi 624 6,29 200,000 | 0,11 0,222
Ghé gip céi 624 6,29 70,000 | 0,11 0,078
E ke bd 624 0,15 25,000 | 0,11 0,001
Thudc thép cuén 2m céi 312 0,25 5,000 | 0,11 0,000
Dén dién tron 100W bd 780 | 15,00 6,000 | 0,11 0,013
Pin khd céi 624 | 70,00 150,000 | 0,11 1,851
Sim di dong céi 936 | 61,83 50,000 | 0,11 0,363
B6 phat Modem céi 936 | 61,83 | 1.000,000 | 0,11 7,266
Dién ning kW 0| 12,60 1,838 | 0,11 0,202
b) Thiét bi 525,981
1. Tram gbc
May GNSS céi 2500 0,77 | 244.612,500 | 0,11 8,287
May vi tinh x4ch tay céi 2500 0,15 | 14.070,000 | 0,11 0,093
M4y bo dam céi 2500 077 | 7171172011 0,243
2. Tram dong
May GNSS céi 2500 | 46,44 | 244.612,500 | 0,11 499,831
May vi tinh x4ch tay céi 2500 4,64 | 14.070,000 | 0,11 2,873
M4y bo dam céi 2500 | 4644 | 7.171,172|011 14,653
¢) Lao dong 11.605,055
1 DPBDV IV 4 ngudi 8,75 174,107 1| 1.523,432
1 DPBDV IV.6 ngudi 8,75 204,709 1| 1.791,202
2 DPBDV IV.10 nguoi 8,75 354,752 1| 6.208,157
1 PBDV II1.4 ngudi 8,75 237,973 1| 2.082,264
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Ldp bdn vé 2.299,711
a) Vit liéu 568,820
Bién ban ban giao to 6 0,500 1 3,000
Pia CD céi 0,02 40,000 1 0,800
Gidy Ao loai 100g/m2 to 4 2,500 1 10,000
Gidy A4 ram 0,01 30,000 1 0,300
Muyc in laser hép 0,01 572,000 1 5,720
Gidy goi hang to 2 1,000 1 2,000
Ly lich ban d6 quyén 1 5,000 1 5,000
S6 ghi chép quyén 0,2 10,000 1 2,000
Muyc in phun (4 hop) hép 0,04 2.500,000 1 100,000
Thé cho sim di dong loai

100.000 ddng céi 2 100,000 1 200,000
Phi duong truyén INTERNET | g6i 0,05 | 3.000,000 1 150,000
Phi dich vu chuyén dir li¢u

MEGAWAN goi 0,05 | 1.800,000 1 90,000
b) Thiét bi 52,509
May vi tinh xé4ch tay 0,4kW | céi 2500 3,6 | 14.070,000 1 20,261
May in Ploter A0 0,4kW céi 5000 0,3 | 134.545,452 1 8,073
May in laser 0,4kW céi 2500 0,01 | 6.000,000 1 0,024
Dién ning kW 13,14 1,838 1 24,151
¢) Lao dong 1.678,382
1 PBDV IV.6 ngudi 3 204,709 1 614,126
2 PBDVIV.10 ngudi 3 354,752 1| 1.064,255
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BANG CHI CONG TAC PHi
Theo Quyét dinh s6 2646/QD-BTNMT ngay 26 thang 10 nim 2017 cua B6 Tai nguyén va Mai trudng vé viéc ban hanh quy dinh vé tiéu
chuén, mtrc cho cong tac phi va chi hdi nghi trong cac don vi thugc B Tai nguyén va Méi trudong
Pon vi: Nghin dong

STT Noi dung pvr | S0 Pon gis Thanh tién Ghi chu
lugng .
1 | Phuong tién di cong tac vé 10 200 2,000 | luot di va vé Ap C;}jmg
2 Ph1:1 cap luu trta nguq 5 150 11.250 | 15 ngc'fly 2646/BTNMT
3 | Chi phi thué phong nghi ngudi 5 250 17.500 | 14 ngay
30.750
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PHU LUC 07

DU TOAN XAY DUNG BAI THUC NGHIEM THIET BI PINH VI GNSS

Ap dung Thong tw s6 14/2019/TT-BTNMT ngay 16 thiang 8 nim 2019 cia B tai nguyén va
M&éi trwdomg vé viéc ban hanh dinh mirc kinh té - ky thuit do dac truc tiép phuc vu thanh lap
ban do dia hinh ty 18 1:500; 1:1000 va bin dé dia hinh quéc gia ty 1 1:2000, 1:5000.

Pon vi: Nghin dong

Pon

So

STT Noi dung . KK Pon gia | Thanh tién
vi lugng
Piém KC Co so cép 1 diém KK2 20 2.795 55.894
Ludi thity chudn k¥ thuat
Po cao hinh hoc Km KK2 20 283 5.650
Do cao lugng giic diém KK2 20 982 19.634
3 | cong tac phi 23.250 23.250
104.428

Tong cong

149




BANG TONG HOQP KINH PHi THEO HANG MUC

Pon vi: Nghin dong

| Chi o | Chiphi o o
STT| Ténsinphdm | DVT | KK | SMPNT o | Chiphi ) Chiphis e hae | ChIPRT 1 Chiphi g o eis | PckV | PCDB
LDKT LDPT CCDC vit liéu B truec tiép chung
Chon diém, chon ]

1 | moc diém 4,146
1.1 | Ludicosé cép 1 didm | 2 1,446 5 175 1,626 1,626
1.2 | Ludicoso cip 2 diém | 2 1,014 3 168 1,185 1,185
1.3 | Ludido vécip 1 diém | 2 864 3 161 1,028 1,028
1.4 | Ludido v& cap 2 diém | 2 291 1 16 307 307

Xdy twong vay
diém ludi co sé cap

s |11 diém | 2 1,066 3 100 1,169 1,169
Tim diém goc toa

3 | d6 didm | 2 248 1 28 277 277
Tim diém goc dd

4 | cao diém | 2 1,331 4 28 1,363 1,363

5 | Pongim 7,142
5.1 | Po GNSS Km 2

a | Ludicosocap 1 Km | 2 706 3 69 778 778

b | Ludico so cép 2 Km | 2 420 2 52 473 473

¢ | Luéido v&chp 1 Km | 2 214 1 35 250 250

d | Ludido v&cp 2 Km | 2 152 1 28 180 180
5.2 | Po dudng chuyén Km 2

a | Ludicosocip 2 Km | 2 1,197 4 384 1,585 1,585

b | Ludido vé cip 1 Km | 2 1,081 3 349 1,434 1,434

¢ | Ludido vé cip2 Km | 2 974 3 315 1,291 1,291
5.3 | Ludi d0 cao ky thudt | Km 2
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Do cao thity chuan

a | hinh hoc Km 200 1 15 216 216

b | Po cao lugng gidc diém 919 3 13 936 936

6 | Tinh toan binh sai 631
6.1 | Po GNSS

a | Ludicosocap 1 diém | 2 127 0 1 128 128

b | Ludicosocip 2 diém | 2 9 0 1 80 80

¢ | Luéido v&chp 1 diém | 2 40 0 0 40 40

d | Ludido vé cip 2 diém | 2 28 0 0 28 28
6.2 | Po duong chuyén

a_ | Ludi co so cap 2 Km | 2 87 0 1 89 89

b | Luéido vécip 1 Km | 2 9 0 1 80 80

¢ | Ludido v& cip 2 Km 71 0 72 72
6.3 | Ludi do cao ky tbuat

Do cao thuy chuan
a | hinh hoc Km 51 0 15 67 67
b | Po cao lugng gidc diém 36 0 10 46 46
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BANG CHI CONG TAC PHI

Quyét dinh sb 2646/QD-BTNMT ngay 26 thang 10 nim 2017 ciia B) Tai nguyén va Moi trudng vé viée ban hanh quy
dinh vé tiéu chuin, mirc cho cong tac phi va chi hoi nghi trong cac don vi thugc By Tai nguyén va Moi trudng
DPon vi: Nghin dong

So

Tong cong:

STT Noi dung PVT lrong Pon gia Thanh tién Ghi chu
Phuong tién di cong tac | vé 10 200 2.000 | 1ot di va vé
Phu cép luu tra ngudi/ngiy 5 200 10.000 | 10 ngay
Chi phi thué phong nghi ngudi/ngay 5 250 11.250 | 19 ngay
23.250

Ap dung

Qb
2646/BTNMT
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Can cur tinh dom gjé: .
Thong tu s6 2.2014/TT-BTNMT ngay 28 thang 5 nam 2014 cua B Tai nguyén va Moi truong vé vi¢c ban hanh Quy trinh va Pinh
mirc kinh té- ky thuat xay dung co so dit liéu tai nguyén va moi truong.
Thong tu s6 04/2017/TT-BTNMT ngay 03 thang 4 nim 2017 ctia Bo Tai nguyén va Mai trudng vé quy dinh xay dung dinh mirc

kinh té - k¥ thuat nganh tai nguyén va méi trudng.
Cin cir Nghi dinh s6 204/2004/ND-CP ngay 14 thang 12 nam 2004 cta Chinh phii vé ché d tién lwong d6i véi can bo, cong chirc,
vién chirc va luc luong vii trang; Nghi dinh s6 17/2013/ND-CP ngay 19 thang 02 nim 2013 ctia Chinh phu sira doi, bo sung mot sb

diéu ctia Nghi dinh s6 204/2004/ND-CP ctia Chinh pht vé ché do tién luong dbi v6i can bd, cong chire, vién chic va luc luong vil

trang;

PHU LUC 8

Pon gia xdy dung ing dung phin mém hd tro viéc quan ly, khai thac CSDL tai nguyén va méi trudong

Nghi dinh s6 38/2019/ND-CP ngay 9 thang 5 nam 2019 ctia Chinh phu vé viéc quy dinh mirc lwong co s& ddi v6i can by cong chic,

vién chuce va luc lugng vii trang.

Pon vi: dong

Chi phi truc tiép
A . - Chi phi .
STT Noi dung Ponvi | KK | chijphi ) Téng chi | chun Pon gia
A ; Vit 9
nAhan Dung cu | Thiét bi liéu phl: truec
cbng : tiép
Thu thip yéu ciu phin mém va
1 | phén tich ngi dung théong tin dir
li€u
1.1
THSD | KK1 354.597 838 6.472 420 362.328 54.349 416.677
Thu thap yéu cau phﬁn mém THSD | KK2 443.246 1.048 8.090 420 452.805 67.921 520.725
THSD | KK3 576.220 1.362 | 10.518 420 588.520 88.278 676.798
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THSD | KK1 | 1.186.338 2515 | 19.417 1.252 | 1.209.522 | 181.428 | 1.390.951
Xéc dinh yéu cau chic nang THSD | KK2 | 1.482.923 3.144 | 24271 1.252 | 1.511.590 | 226.738 | 1.738.328
THSD | KK3 | 1.927.799 4.087 | 31.553 1.252 | 1.964.691 | 294.704 | 2.259.395
Phan
mém KK1 | 5.012.589 12.575 | 97.085 6.312 | 5.128.561 | 769.284 | 5.897.845
Xéc dinh yéu cau phi chirc ning Phkén
: mém | KK2 | 6.265.737 15.719 | 121.356 6.312 | 6.409.123 | 961.368 | 7.370.492
Phan
mém | KK3 | 8.145.458 20.435 | 157.763 6.312 | 8.329.967 | 1.249.495 | 9.579.462
Quy d6i truong hop st dung THSD 46.878 105 805 124 47.911 7.187 55.098
Phdn tich ngi dung thong tin dir
1.2 | liéu
DTQL | KK1 | 1.581.784 3.353 | 25.889 1.150 | 1.612.177 | 241.826 | 1.854.003
Xéc dinh danh myc cac PTQL DTQL | KK2 | 1.977.230 4192 | 32.362 1.150 | 2.014.933 | 302.240 | 2.317.173
DTQL | KK3 | 2.570.399 5.449 | 42.070 1.150 | 2.619.068 | 392.860 | 3.011.928
Xée dinh chi tiét céc thong tin cho timg DTQL | KK1 | 14.183.883 33.534 | 253.747 5.600 | 14.476.764 | 2.171.515 | 16.648.278
PTQL DTQL | KK2 | 17.729.854 | 41.917 | 317.184 5.600 | 18.094.555 | 2.714.183 | 20.808.738
DTQL | KK3 | 23.048.810 | 54.492 | 412.339 5.600 | 23.521.241 | 3.528.186 | 27.049.428
Xée dinh chi tiét céc quan hé giira cc DTQL | KK1 | 5.216.834 12.575 | 95.798 3.550 | 5.328.757 | 799.314 | 6.128.071
PTQL i DPTQL | KK2 | 6.521.042 15.719 | 119.748 3.550 | 6.660.059 | 999.009 | 7.659.068
- ’ DTQL | KK3 | 8.477.355 | 20.435 | 155.672 3.550 | 8.657.012 | 1.298.552 | 9.955.564
Xac dinh cac yéu to anh huong dén viéc
Xa
dgng co s dit liéu DPTQL | KK | 1.482.923 3.144 | 24271 711 | 1.511.049 | 226.657 | 1.737.706
Bo dir
L o o liéu KK1 627.496 1.677 | 12.945 850 642.967 96.445 739.413
inh kém) v oo i it dang gty can | 200
nhap vao co s6 dit licu tir ba ngplglin}l, Blié; KK2 784.370 2.096 | 16.181 850 803.497 | 120.525 924.021
o dir
liéu KK3 | 1.019.682 2.725 | 21.035 850 | 1.044.291 | 156.644 | 1.200.935
Xéc dinh khung danh muc dit liéu, siéu dir CSDL | KK1 | 14.573.919 31.438 | 239.496 7.650 | 14.852.503 | 2.227.875 | 17.080.378
lidu CSDL | KK2 | 18.217.399 39.297 | 299.370 7.650 | 18.563.716 | 2.784.557 | 21.348.273
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su dung trong co's6 dir liéu CSDL | KK3 | 23.682.619 | 51.087 | 389.181 | 7.650 | 24.130.536 | 3.619.580 | 27.750.116
Quy dbi déi tugng quan Iy PTQL | KK 46.878 113 817 124 47.931 7.190 55.120
M4 hinh héa chi tiét nghiép vu

A Lz . THSD | KK1 750.043 1.984 | 12.772 | 1.078 765.878 | 114.882 880.759
MO0 hinh hoa chi tiét quy trinh,
nhiép vu THSD | KK2 937.554 2.480 | 15.965| 1.078 957.078 | 143.562 | 1.100.639
THSD | KK3| 1.218.820 3.225| 20.754 | 1.078| 1.243.877 | 186.582 | 1.430.459
THSD | KK1| 1.125.065 2.823 | 19.108 | 1.187 | 1.148.182| 172.227 | 1.320.409
THSD | KK2 | 1.406.331 3528 | 23.885| 1.187| 1.434.931| 215240 | 1.650.171
Xay dung biéu dd THSD nghiép vu THSD | KK3| 1.828.230 4587 | 31.050| 1.187| 1.865.054 | 279.758 | 2.144.812
Thiét ké
THSD | KK1 790.892 1.929 | 13.342 | 1.078 807.242 | 121.086 928.328
THSD | KK2 988.615 2.411| 16678 | 1.078| 1.008.782 | 151.317 | 1.160.100
Thiét ké kién tric phin mém THSD | KK3 | 1.285.200 3.135| 21.681| 1.078| 1.311.093 | 196.664 | 1.507.757
THSD | KK1| 1.565.050 4157 | 28.662 | 1.287 | 1.599.156 | 239.873 | 1.839.029
THSD | KK2 | 1.956.313 5.196 | 35.827 | 1.287 | 1.998.623 | 299.793 | 2.298.417
Thiét ké biéu dd6 THSD THSD | KK3 | 2.543.207 6.755 | 46.575| 1.287 | 2.597.824 | 389.674 | 2.987.498
THSD | KK1 750.043 1.929 | 13.342 | 1.078 766.393 | 114.959 881.351
THSD | KK2 937.554 2411 | 16.678| 1.078 957.721 | 143.658 | 1.101.379
Thiét ké biéu dd hoat dong THSD | KK3| 1.218.820 3.135| 21.681| 1.078| 1.244.714| 186.707 | 1.431.421
THSD | KK1 750.043 1.929 | 13.342| 1.078 766.393 | 114.959 881.351
THSD | KK2 937.554 2.411| 16.678 | 1.078 957.721 | 143.658 | 1.101.379
Thiét ké biéu d6 tudn tu THSD | KK3 | 1.218.820 3.135| 21.681| 1.078| 1.244.714| 186.707 | 1.431.421
THSD | KK1| 1.565.050 4080 | 28.662 | 1.287 | 1.599.079 | 239.862 | 1.838.941
THSD | KK2 | 1.956.313 5.100 | 35.827 | 1.287 | 1.998.527 | 299.779 | 2.298.306
Thiét ké biéu d6 16p THSD | KK3 | 2.543.207 6.630 | 46.575| 1.287 | 2.597.699 | 389.655 | 2.987.354
THSD | KK1 354597 | 23.405 | 172.437 | 7.616 558.055 | 83.708 641.763
Thiét ké giao dién THSD | KK2 443246 | 29.256 | 215546 | 7.616 695.665 | 104.350 800.014
THSD | KK3 576.220 | 38.032 | 280.210 | 7.616 902.079 | 135.312 | 1.037.391
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Lap trinh

THSD | KK1| 6.382.747 | 15.859 | 113.599 | 2.087 | 6.514.293 | 977.144 | 7.491.437
Viét ma ngudn THSD | KK2 | 7.978.434 | 19.824|141.998 | 2.087 | 8.142.344 | 1.221.352 | 9.363.696
THSD | KK3 |10.371.965 | 25772 | 184.598 | 2.087 | 10.584.421 | 1.587.663 | 12.172.084
THSD | KK1 750.043 2061 | 12.622| 1.072 765.799 | 114.870 880.668
Tich hop m3 ngudn THSD | KK2 937.554 2577 | 15.778| 1.072 956.980 | 143.547 | 1.100.527
THSD | KK3 | 1.218.820 3350 | 20.511| 1.072| 1.243.753 | 186.563 | 1.430.316
Kiém thir
Kiém tra ma ngudn theo quy tic lap
trinh THSD KK 208.858 524 |  4.285 422 214.089 32.113 246.202
THSD | KK1| 1.002.518 1.525 | 30.800 961 | 1.035.803 | 155.370| 1.191.174
Kiém tra mtc thanh phan THSD | KK2 | 1.253.147 1.906 | 38.499 961 | 1.294.514 | 194177 | 1.488.691
THSD | KK3 | 1.629.092 2.478 | 50.049 961 | 1.682.579 | 252.387 | 1.934.966
THSD | KK1 375.022 508 | 14.835 844 391.208 58.681 449.889
Kiém tra mic hé thong THSD | KK2 468.777 635 | 18.543 844 488.799 73.320 562.119
THSD | KK3 609.410 826 | 24.106 844 635.186 95.278 730.464
Trién khai
THSD | KK1 281.266 1.013| 5.142| 1.133 288.554 43.283 331.838
Poéng goi phan mém THSD | KK2 351.583 1.267 | 6.428| 1.133 360.410 54.061 414.471
THSD | KK3 457.058 1.647 | 8.356| 1.133 468.193 70.229 538.422
THSD | KK1 83.543 363 | 1.714 461 86.082 12.912 98.994
Cai dat phan mém THSD | KK2 104.429 454 | 2.143 461 107.487 16.123 123.610
THSD | KK3 135.758 591 | 2.785 461 139.594 20.939 160.534
i N THSD | KK1 250.629 667 | 5.682 683 257.662 38.649 296.311
?}?gndgélr%l i liu hudng dan st dung "™ o 313,287 834 | 7.103 683 | 321.906| 48.286 370.192
THSD | KK3 407.273 1.084 | 9.234 683 418.273 62.741 481.014
THSD | KK1 501.259 1.258 | 10.007 633 513.156 76.973 590.129
Huéng dan, hd trg ngudi sir dung THSD KK2 626.574 1.572 | 12.508 633 641.286 96.193 737.479
cho ngudi ding cudi THSD KK3 814.546 2.043 | 16.261 633 833.483 | 125.022 958.505

Quin 1y va cip nhat thay ddi
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Ghi nhan yéu ciu thay d6i THSD KK 183.327 524 4.285 422 188.558 28.284 216.842
Cap nhat cac san pham dé dap tng
yéu
cau thay d6i THSD KK 937.554 3.250 | 17.141 2.187 960.132 144.020 1.104.151
Phuc vu nghi¢m thu va giao nop
san pham
Lap bao cao téng két nhiém vu va
phuc vu
nghiém thu sian phém THSD KK 494.308 1.817 8.339 712 505.176 75.776 580.952
Pong goi cac san pham dang gidy
va dang sd THSD KK 104.429 1.432 2.368 2.497 110.725 16.609 127.334
Giao ndp san phém THSD KK 183.327 524 4.117 87 188.056 28.208 216.264
Bio tri phin mém
THSD KK1 354.597 1.608 6.311 922 363.437 54.516 417.953
Béo tri phan mém THSD | KK2| 443.246| 2.009| 7.889 922 | 454.066 | 68.110 522.176
THSD KK3 576.220 2.612 | 10.255 922 590.010 88.501 678.511
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