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THUAT TOAN VITERBI CAI TIEN CHO BAI TOAN
QUAN SAT QUY PAO PA MUC TIEU

TS.Nguyén Thi Hing

Khoa Khoa hoc Co bén, Truwong Pai hoc Mé - Dia chdt, 18 Pho Vién, Ha Ni
Email: nguyenthihang@humg.edu.vn; Tel: 0983775530
Tém tit:Trong bai bdo nay ching téi ding mé hinh Markov dn HMM
(Hidden Markov Model) dé xdc dinh muc tiéu trong bdi todn quan sat quy dao da
muc tieu MTT (Multiple Target Tracking). Trong mo hinh bai toan MTT chi co
théng tin quan sdt trong qud khir cho dén thoi diém hién tai, boi vy bién lii khéng
ton tai va do dé thudt toan “Tién — Liii” (Forward — Backward Algorithm) khéng
thé dp dung. Ching téi xdy dung thudt todn méi la thudt todn Viterbi cdi tién
(Modified Viterbi Algorithm) va trén co sé cdc két qua dé dp dung dé gidi quyét
van dé xdc dinh muc tiéu trong MTT.
Tir khoa: Quan sat quy dao da muc tiéu (MTT); Muc tiéu; M6 hinh Markov an
(HMM); Bién tién; Thuét toan Tién; Thuét toan Viterbi cai tién.
Abstract
In this paper, we use the Hidden Markov Model HMM (Hidden Markov
Model) to identify the target in MTT. In the MTT only have observed information
in the past until the present time, so the reversed variable does not exist and
therefore the algorithm “Forward — Backward” cannot apply. We give the
Forward Algorithm and the Modified Viterbi Algorithm and on the basis of the
results that apply to solve the problem of targeting in MTT.
Keywords: Target; Multiple Target Tracking; Heterogeneous HMM; Forward
variable; Forward Algorithm; Modified Viterbi Algorithm.,
1. Pit van dé
Hai van dé quan trong nhat ctia bai toan MTT la dya trén tap dit lidu quan sat
dé xac dinh sé lugng muc tiéu va xac dinh quy dao cua ting muc tiéu do. Trong
(N.T.Hang, 2019) chung t6i dd dua ra phuong phap lién két dir liéu, dya trén hé
anh xa dugc xay dung d¢ quy de giai quyét hai van dé d6. Song thuat toan trong
(N.T.Hang, 2019) la thuat toan tong quat, tinh kha thi trong ap dung thuce té thap,
do lu’(mg tinh toan qua 16n va phuc tap, thdm chi ngay ca tim loi giai gan dung ©
- t6i wvu”. Trong céng bd nay, chung t6i dua ra phwong phap tiép cdn moi 1a phuong
phap sir dung HMM dé dua ra 10 giai giai tich twong minh song chi tap trung vao
mot muc dich 1a: xac dinh sb muc tiéu trong MTT khong phan biét loai muc tiéu.
Céc cong trinh vé HMM di duoc cong bd cho dén thdi diém hién tai (G. David
Forney, 1973); (George Slade, 2013); (Zoubin Ghahramani, 2001); (Olivier
Cappe, 2005), dé giai bai toan co ban thir hai cia HMM ngudi ta chi dung thuat
toan Viterbi dya trén thuat toan “Tién — Lui”. Nhung véi bai toan MTT thi chi co
thong tin quan sat qua khir cho dén thoi diém hién tai, boi vy bién lui khong ton
tai va do do thuat toan “Tién — Lui” va thuat toan Viterbi khong thé ap dung cho
HMM duogc xay dung tuong ing véi MTT. Boi 1€ do trong bai bao chung t61 xay
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5/ Phan phdi trang thai ban dau
P={p},0£i£ M, trongdo ()
pi = P[ql = Si]= D, —"~—
Nhu vay ching ta c6 HMM dugc xay dung Gng véi bai toan MTT trong muc 4.
Chung ta ky hiéu HMM nay la -

m

Ap dung thuat toan tién va thuat toan Viterbi cai tién duoc trinh bay trong muc 4.
cho Lo v6i1 luu y 1a moO hinh thuan nhat chi 1a treong hop riéng cua truong hop

khong thuan nhat voi p (k) ° A "K-

Khi d6, khi biét cac gia tri NN, ,...,Nn (nt = nt) , theo thuat todn ching ta xac
1 2 k

*

dinh duoc sb muc tiéu trongtng: m* m”~ m” (m = m ) -
tli 1y t
6. Két luan

Bai toan xac dinh sb luong muc tiéu ctia mé hinh MTT khong phan biét loai muc
tiéu la d6i tugng duoc nghién clru trong bai bao nay. biy cing la van dé thoi sy
va cap bach dugc quan tAm nhiéu trong nhitng nim gan day, bai bao da trinh bay
2 két qua sau:
- Xay dyng dugc thuat toan méi 1a: Thuat toan Viterbi cai tién d6i véi HMM
khong thuan nhat.
- Ap dung cac thuit toan duoc xay dung dua ra 101 giai bai toan xac dinh sb
muc tiéu trong mod hinh MTT khdng phan biét loai muyc tiéu.
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