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Thiét ké, xay dwng va phét trién cac thuit toan vé
Al Controller, Optimization, Identification ...

1- Fuzzy Logic (FL)

2- Deep Learning & Neural Network (DL-NN)
3- Genetic Algorithm (GA)

4- Particle Swarm Optimization (PSO)



GIOI THIEU VE GIAI THUAT DI TRUYEN
Genetic Algorithms (GA)

- Genetic Algorithms (GA) duya trén qua trinh thich nghi tién hoa cua céc
quan thé sinh hoc dua trén hoc thuyét cuia Darwin.

- Nguyén ly co ban cua GA dugc tac gla J.H.Holland cong bo dau tién vao
nam 1962. Cac nen tang toan hoc ctua GA lan dau tién duoc Cong bo vao
nam 1975. C6 thé noi J.H.Holland 1a nguoi di tién phong nghién ciru trong
linh vuc GA.

- GA van dung cac nguyén Iy di truyén, dot bién, chon loc tu nhién va trao
601 chéo. GA dung mot s6 thuat ngir cua nganh di truyen hoc nhu: nhiém
sac thé (Chromosomes), quan thé (Population), Gene .

- Ngay nay GA cang tr¢ nén quan trong, dac biét la trong linh vuc toi vu
hoa, dugc tmg dung nhiéu trong thuc tién, diéu khién cong nghiép ..



Mot s6 irng dung ciia Giai thuat di truyén - GA

- Hoc may (Machine Learning): t6i vu mo hinh, nhan dang hé thong,
diéu khién dbi tugng, c4c bai toan tbi wu kinh doanh — tai chinh ...

- Thiét ké mang noron (kién tric mang va ma tran trong sé).

- C4c bai toan chuyén dong qui dao cho Robot.

- C4c hé phi tuyén dong hoc, du bdo, phan tich di liéu.

- Lap lich (Scheduling): 1ap lich 1am viéc, lich san xuat, toi vu ca truc.

- T6i vu héa thiét ké: trong k¥ thuat co khi, thiét ké mach dién...

- Cai tién chuong trinh LISP (1ap trinh gen)...




So' d6 thwe hién giai thuat di truyén - GA
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Luu do tong quan cua giai thuat di truyén GA
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Ham danh gia dé thich nghi (Fitness Evaluation)
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Dé biét dugc bd GEN nao c6 thé thich nghi tét véi moi truong,
can mot ham d¢ danh gia goi la Fitness Evaluation



Minh hoa qua trinh chon loc twr nhién
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Qué trinh chon loc ca thé ngau nhién (Selection)

(Fitness(vang=4) < Fitness(cam=6)
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Chon ting cdp ca thé mot cach ngau nhién, ca thé nao cé gia tri Fitness
16n hon (thich nghi tot hon) s€ la ca thé wu td va dugc tham gia vao qua

trinh lai tao va dot bién & cac budc tiép theo.
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Qua trinh lai ghép (Crossover)
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Tién hanh lai tao cac cip ca thé véi nhau dé cho ra cac ca thé con méi
cO thé ke thira cac Gen - dac tinh tot tr cha me




Qua trinh ddt bién (Mutation)
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Piéu kién dirng (Termination) ciia GA

Pé két thuc giai thuat GA, quyét dinh xem cO tiép tuc toi uwu nira
khong, mot so tiéu chi dé ding thuat toan la:

+ S0 thé hé toi da: Dung khi di chay mdt s6 lugng thé hé nhat dinh.
+ Pit ngudng cho Fitness: Dung Khi chat lugng ctia ca thé tot nhat
trong quan thé dat dén mot ngudng nhat dinh.

+ Khong c0 cai thién: Dung lai khi khong co su cai thién nao trong
chat lwong cta ca thé tot nhat sau mot so theé hé lién tiép.



UNG DUNG GA PE TOI UU HOA
CAC THAM SO BQ PIEU KHIEN PID TRONG CONG NGHIEP
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So d6 nguyén Iy tong quat bo diéu khién PID tng dung GA



Luu do tién trinh GA xac dinh théng s6 bo diéu khién PI1D
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Ham muc tiéu

Trong diéu khién vong kin, e(t) 1a sai 1&ch giita tin hi¢u dat y (t) va dap ung y(t) thi:

e(t) =y, (9 — ()
Cac ham muc tiéu ctia qud trinh tinh chinh bd diéu khién duge dinh nghia nhu sau:

IAE: J = ﬂe(t}‘d}.‘
0

IATE : J, =It|e(r)|df
0

N
MSE: J, = %Zef(r}

Nhiém vu ctia gidi thuat GA la tim kiém cac gia tri {K opr Ky ope Ki optt t6i wru ctia bo diéu khién PID,
ma & do cac ham J; (i=1,3) dat gia tri cyc tiéu



Code m-file/Matlab thwe hién thuat toan GA

1. Ham danh gia (fitness_pid.m)

function cost = fitness pid(params)
% Trich xudt cic tham sbé tu bién diu vao cua GA
Kp = params (1) ;
Ki params (2) ;

Kd params (3) ;

oe

Pinh nghia ham truyén cua dbi tuong (Plant)

% Vi du: G(s) =1 / (s”2 + 10s + 20)
s = tf('s");

G=1/ ("2 + 10*s + 20);

% Tao bd diéu khién PID

C = pid(Kp, Ki, Kd);

% Hé thdéng vong kin

T = feedback (C*G, 1):;

oo

Kiém tra tinh 8n dinh (Tranh trudng hop hé théng mit én dinh)

if isstable(T)

[y, t] = step(T);
error = abs(l - y); % Sai s6 so vdi tin hiéu budc nhdy (step =
% Tinh chi s& ITAE: Tich phén cta (thoi gian * tri tuyét dbéi sai

cost = sum(t .* error);

2. Script chinh (main_ga.m)

clear; clc;
% 1. Ciu hinh bai toan GA

num vars = 3; % S6 luong bién can tim: Kp, Ki, Kd

% Gi¢i han dudi va trén cho [Kp, Ki, Kd]

lb = [O/ O/ O];
ub = [100, 100, 1007:;
% 2. C&u hinh cac tham s& clua GA

options = optimoptions('ga',
'PopulationSize', 50,
'MaxGenerations', 25,

oe

Kich thudéc quin thé
S6 thé& hé tbéi da

oo

'Display', 'iter', % Hién thi quéd trinh tinh toén
'PlotFcn', Rgaplotbestf); % V& biédu dd qua trinh tdi uu
% 3. Chay Thuidt todn Di truyén
fprintf ('Pang bit diu quéd trinh tién héa... Chd qud trinh chay!\n');
[best params, min cost] = ga(@fitness pid, num vars, [], [], [], [1,
1lb, ub, [], options);



Két qua chay M-file cua thuat toan GA
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Pap trng buée don vi voi 4 by diu khién

4. Scope

File Tools View Simulation Help
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Bang so sanh bd diéu khién PID theo cac tiéu chi thiét ké

PID Z N GA_ITAE GA_MSE GA IAE
Kp 37.8 71.524 49.9872 48.3834
Ki 114.7 118.615 94.4264 93.6075
Kd 2.438 2.9634 0.0927 0.0185




Bang so sanh chi tiéu chat lwgng diéu khién

Tiéu chi danh gia PIDz N PID@GA 1mAE) | PIDGa msey | PIDGaA 1aE)
D6 qua diéu chinh (%) 12 10 5 4
Sai léch tinh (%)
+0.001 +0.005 +0.0048 +0.0043
i
Thoi gian tang (s) 0.48 0.28 0.35 0.37
Thoi gian xéac lap (s) 1.83 1.25 1.41 1.42




KET LUAN

1. Giai thuat GA da duoc ung dung dé tim kiém Qi tri téi wu cua bd
diéu khién PID, thoa man cac ham muc tiéu IAE, ITAE va MSE.

2. Uu diém cuia phuong phap nay 1a thiét ké dugce bo diéu khién PID
can toi vu ma khong can quan tam dén mo hinh toan ctua doi tugng.

3. bé c¢6 thé tng dung duoc trong thuc té, hé thong can duoc trang bi
cac Sensor do tin hiéu dap tmg. Khi d6, viéc thiét ké bo diéu khién theo
thoi gian thuc trd nén kha thi bang cach két ndi may tinh vao cac thiét
bi do nay.



Tran trong cam on!



