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Phan cum dir liéu sir dung giai thuat di truyén

Hoang Ha Dvrc*, Luu Thi Thanh Ha**

*ThS. Triwong Cao Pdang Yén Bdi
Received: 10/01/2024; Accepted: 18/01/2024, Published: 22/01/2024

Abstract: The main purpose of algorithms is to find high-quality solutions, and using artificial intelligence
techniques is especially necessary when solving problems with large search spaces.

Genetic Algorithm is one of the techniques for finding optimal solutions that has met the requirements
of many problems and applications. Currently, genetic algorithms are widely applied in complex fields.
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1. Dat Vén dé

duoc cac nha khoa hoc may tinh dic biét rat quan tam.
Muc dich chinh cta cac thuat toan 1a tim kiém thuét
giai chét lugng cao va sir dung k¥ thuat tri tué nhan
tao ddc biét rat can thiét khi giai quyét cac bai toan c6
khong gian tim kiém 16n.

Giai thuat di truyén (Genetic Algorithm GA) la
dap mg dugc yéu ciu cia a nhidu bai toan va ung dung.
Hién nay, thuat toan di truyén duoc ung dung rat rong
rdi trong cac linh vuc phtc tap. Thuét toan di truyén
chimg to duoc hiéu qua ciia nd trong cac van dé kho
c6 the giai quyét bang cac phuong phap thong thuong
hay cac phuong phép cb dién, nhat la trong cac bai
toan can c6 sy lugng gia, danh gid su ti wu cta két
qua thu dugc.

2. N¢i dung nghién ciru

2.1.Thudt toan phén cum di li¢u dwa trén gidi thudt
di truyén

2.1.1 Giai thuat di tmyén

Thuat giai di truyén (GA) la ky thuat chung giap
giai quyét van dé bai toan bang cach mo phong sy tién
hoéa cta con nguoi hay cua sinh vét néi chung (dya
trén thuyét tién hoa mudn loai cua Darwin) trong didu
kién qui dinh sdn ctia moi truong. GA la mot thuat
giai, nghia 1a myc tiéu ctia GA khong nham duwa ra 10i
giai chinh xéc toi vu ma 1a dua ra 10i giai twong doi
t6i wu.

Method

1. Khoi tao mot qufin thé ban dau véi n cd thé.

2. Ldp m bude, méi bude phdt sinh mét quan thé
mai theo quy trinh sau.

2.1. Lai ghép:

- Chon nngu nhién mot cap hai ca thé cha me B va
M theo xdc xudt Pl

- Sinh hai cd thé méi CI va C2 tir B va M.

- Thay thé CI va C2 cho B va M.

2.2. Dot bién:
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- Chon ngcfu nhién mot ca thé X theo xdc xudt Pd

- Dot bién ca thé X.

2.3. Lap nhan:

- Tinh lai d¢ thich nghi cua cdc ca the.

- Chon cdc cd thé c6 do thich nghi tot dwa vao qud
trinh moi.

3. Ldy nghiém.

End.

Biéu dién Gen bang chudi nhi phan.

Quy tic biéu dién gen qua chudi nhi phan: Chon
chudi nhi phan ngén nhit nhung du thé hién duoc tat
ca kiéu gen.Dé biéu dién chudi nhi phan, ta thuong
ding cac cach sau: Mang byte, mang bit biéu dién
bang mang byte, mang bit biéu dién bang mang
INTEGER.Mang byte va mang bit bay gio it st dung.
Pbi v6i may tinh ngay nay, nguoi ta thuong dung
mang 1nteger dé t6i vu truy xuat

Biéu dién gen bang chudi sé thuc.

Pbi voi nhitng van dé bai toan ¢6 nhidu tham sd,
viéc biéu dién gen bang chudi s6 nhi phan doi luc s&
lam cho kiéu gen ciia c4 thé tré' nén qua phtic tap. Dan
dén viéc thi hanh céc thao tac trén gen trd nén kém
hiéu qua. Khi d6, ngudi ta s& chon biéu dién kiéu gen
dudi dang mot chudi s6 thue.

Biéu dién gen bang cdu triic cay.

Mot loai cay thuong dugce stir dung trong thuat giai
di truyén 1 dang cay hai nhanh (& ddy chung t6i dung
chir hai nhanh dé phan biét véi loai cdy nhi phan —
thudng ding trong sap xép va tim kiém).

Nguyén Iy vé xdc dinh tinh thich nghi.

“Tinh tot ctia mot ca thé (161 giai) trong mot quan
thé chi 12 mot co s& dé xéac dinh tinh thich nghi cla ca
thé (11 giai) d6”. Nguyén Iy nay ban dau c6 vé hoi bat
ngd mot khi chiing ta da hiéu nhimg ¥ tudong chung
ctia thuat giai di truyén. That don gian, ngudi leo 1én
ngon ddi cao nhat trong thé hé hién tai van c6 kha
nang bi”ket” trong cac thé hé sau cling nhu mat 1o
giai chua tét 0 thé h¢ hién tai van con kha ning tiém
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Bé thich nghi tiéu chudn.

Ham muc tiéu 1a ham dung dé danh gia do tot cua
mot 101 giai hodc ca thé. Ham muc tiéu nhan vao mot
tham s6 1a gen cua mot ca thé va tra ra mot s6 thuec.
Ty theo gia tri ctia s6 thyc nay ma ta biét do tot cua
ca thé do (chang han véi bai toan tim cuc dai thi gia
tri trd ra cang l6n thi ca thé cang tdt, va nguoc lai, voi
bai toan tim cyc tiéu thi gi4 tri tra ra cang nho thi ca
thé cang tot)

Ma hoa (encoding).

Ma héa bdng sd nhi phan (Binary Encoding)

Ma hoa bang sé nhi phan la phuong phap chinh.
Boi vi 1a phuong phap dau tién GA dung dé mi hoa
va no6 don gian.

Ma hoa vi tri (Permutation Encoding)

Nhiing van dé dua trén thir ty ¢6 thé ding ma hoa
vi tri, vi du nhu bai todn nguoi du lich hoac thao tac
thir ty van dé.

Ma héa theo gia tri (Value Encoding)

Mi hoa theo gia tri ¢ thé dung trong nhiéu vén dé,
0 mot vai gia tri phure tap (vi du: gia tri thyc). Dung ma
hoa nhi phan dé giai quyét van dé nay rat kho.

Cdy ma hoa (Tree Encoding)

Cay ma hoa dung trong chuong trinh tién hoa hodc
biéu thtrc. cho I4p trinh tién hoa. Trong cdy mi hoa
mdi nhiém sic thé 1a mot cdy, vi du ham va 1énh trong
ngdn ngir 1ap trinh.

Céc phuong phap chon (Selection).

Chon loc ca thé thong qua két qua, hay muc dich
cta van dé dua trén mirc d¢ thich nghi cua ca thé. Vi
vdy, danh gia do thich nghi cua ca thé dé tim ra ca thé
t6t nhat. Thong thuong, dat mdi vin d& nho tuong ung
voi mot gia tri diém thich nghi, két qua danh gia gdm
tong cac sO diém do. Ca thé tot nhat s& co diém thap
nhét hogc 16n nhét.

Chon lgc Roulette (Roulette Wheel Selection).

Céc c4 thé duoc chon theo d6 thich nghi cua chung.
Nhiém sic thé 5t hon c6 co hdi cao hon dé tham du
vao thé hé tiép theo.

Chon loc xé}? hang (Rank Selection).

Phuong phap nay sé& sap hang ca thé dya trén do
thich nghi ctia chung. Ca thé x4u nhét s& co gia tri 1,
ké tiép 14 2... Va ca thé tot nhat c6 do thich nghi N (N
14 56 cac nhiém sic thé trong quan thé).

Chon loc canh tranh ( Tournament Selection).

- Chon loc canh tranh 2 (2- Tournament Selection)

- Chon loc canh tranh 3 (3- Tournament Selection)
Cdc phirong phdp lai tao (crossover) va dot bién
(mutation).

Lai ghép va dot bién 1a hai phép co ban duoc thyuc
hién trong gii thudt di truyén trén nhiéu van dé. Kiéu
va thuc thi cua phép thuc hién trén ma hoa va ngoai
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ra trén van dé. C6 nhiéu phuong phap lai ghép va dot
bién. O day ching ta chi miéu ta mt s6 thuong ding.

Lai ghép (Crossover)

Lai ghép ¢ mot vi tri (Single point crossover) —
Tur hai nhiém séc thé cha me ban dau ta cit & mot vi
tri sau d6 ghép lai voi nhau thanh nhiém sic thé con.

Parent A Parent B Offspring

—— = [

11001011+11011111 = 11001111
Lai ghép ¢ hai vi tri (Two point crossover)— Tu
hai nhiém sic thé cha me ban dau ta cit & hai vi tri
sau d6 ghép chung voi nhau thanh nhiém séc thé con.
Parent A

L W+

11001011 + 11011111 = 11011111
Lai ghép ddng dang(Uniform crossover) — Nhiing
bit dwoc copy ngau nhién tir nhidm sic thé cha tha
nhét sang nhiém séc thé cha tht hai va nguoc lai.
Parent A

Parent B Offspring

Parent B Offspring
* = B
11001011 + 11011101 = 11011111
Lai ghép sb hoc (Arithmetic crossover) — Mot vai
phép tinh s6 hoc dugce thuc hién khi lai ghép dé tao
ra nhiém sic thé con. (AND,OR,NOT...)

Parent A Parent B Offspring

+ - T

11001011 + 11011111 =11001001 (AND)

Dot bién (Mutation )

Chén bit (Bit inversion) — chon mdt s6 bit sau
d6 chén vao nhiém sic thé cha, tao ra nhiém sic thé
moi.

After mutation

After crossover

Il W §-=-01

11001001 => 10001001

Thudt Toan K-Means

Thudt toan K-Means thuc hién qua cdac budc
chinh sau:

1. Chon ngau nhién K tdm (centroid) cho K cum
(cluster). Mdi cum duoc dai dién béng cac tam cua
cum.

2. Tinh khoang cach giira cac ddi twong (objects)
dén K tam (thuong dung khoang cach Euclidean)

3. Nhom cac dbi trong vao nhom gan nhat

4. Xac dinh lai tim mai cho cac nhém

5. Thyc hién lai budc 2 cho dén khi khong c6 su
thay d6i nhom nao cuia cac doi tuong
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Thudt toan Kmean s dung gidi thudt di truyén

Input: S6 cum k, kich thuéc ciia quin thé, tip
dir liéu D chira n ddi twong, s6 thé hé mudn tao
tMax.

Output: Mét tap hop K cum

Begin

Buwére 1: Khéi tao

MB&i nhiém sic thé dugc tao béng cach chon ngau
nhién k phén tir trong tap dir liéu dé lam k trong tim
cum.

Buwére 2: For t =1 to tMax

1. Péi v6i mdi nhiém sac thé

a. Pua phan tir trong D vao cum v&i trong tim
cum gan nhat

b. Tinh toan lai k trong tdm cum la trung binh k
cum vua tao va thay thé vao nhiém sic thé do.

c. Tinh toan d6 thich snghi cho nhiém sdc thé hién
tai.

2. Tao thé hé cac nhiém sic thé mai st dung cac
phép toan lya chon, lai ghép va dot bién.

Buéc 3: In két qua

Tach ra k cum d6i v6i nhidm sic thé trong quan
thé cta thé hé tao ra sau cung c6 do thich nghi 16n
nhat.

Diéu kién duing:

Liap lai cac budc 2 cho dén khi thé hé t=Max

End.

So sanh giita K-means va K-means s dung gidi
thudt di truyén:

Bang dudi day s& dua ra so sanh vé hai giai thuat
trén:

K-means sir dung

K-means

gidi thudt di truyén

- Pau vao: k, bo dit liéu,
k cum trung tdm duoc
lya chon ngau nhién.

- Dau vao; k, bo dit liéu, p,
P nhiém sac thé dugc chon
ngau nhién, Tmax.

- Muc tiéu: Giam thiéu
tong binh phuong khoang
cach.

- Muc tiéu: Giam thiéu tong
khoang céch tir moi diém dir
li¢u dén trong tdm cua cum.

- Diéu ki¢n dimg: Khong
¢ su thay doi trong trung
tdm cum maoi

- Diéu kién dimg: S6 lan lap
dat gia tri toi da

- Cudi ciing nhom c6 thé
hoi tu ve gia tri toi uu cuc
bo.

- Gidi thuat di truyén l1a nén
tang trén phuong phap tiép
can toan cyc voi gia tri tiém
an song song.

- B9 phtic tap: O(n*k*d*1)
Trong do:

+n: 1a s6 diém dir liéu
+k: s0 cum

+ d: kich thudce dir liéu
+1: 80 lan lap

- B¢ phtic tap:
(Tmax*p*n*k*d)
Trong do:,

+n: s0 diém dir liéu
+k: s0 cum

+ d: kich thudce dir li¢u
+ Tmax: so lan lap

+ P: kich ¢& dan so
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So sanh K-means va K-means c6 st dung gidi
thuat di truyén
2.2.2. Thuc nghiém phan cum dir liéu vé sinh vién

a) M6 ta bai toan.

Hién nay cong tac kiém tra danh gia diém rén
luyén cua sinh vién truong rat duge quan tdm va la
mot trong cac ndi dung quan trong. Cong tac danh gia
trinh diém rén luyén duoc thé hién théng qua két qua
khao sat, danh gia, théng ké ty 1¢ phan loai hoc sinh
qua qua trinh hoc tap, rén luyén tir d6 truong c6 thé tu
danh gia trinh d6 hoc vén, rén luyén dao dirc cua sinh
vién trong truong.

b) Xay dung chuong trinh.

Céc chutre nang cua chuong trinh

Bai bao di st dung dwoc viét trén ngdn ngir 1ap
trinh C# xay dung chuong trinh str dung giai thuat di
truyén dé phan cum dit liéu sinh vién truong:

- Poc s6 lieu phéan cum

- Xay dung céu trac di liéu

- Chon s6 cum danh gia

- Chon cac mon danh gia diém rén luyén

- Hién thi két qua.

- Phan tich két qua dé dua ra cac nhan xét, danh gia

¢) Giao dién chwong trinh

Tir viée khao sat, thong ké tap hop dit liéu diém rén
luyén cua sinh vién da xay dung dugc chuong trinh
tuong ddi hoan chinh dé giai quyét duoc bai toan khao
sat, danh gid, thong ké dam bao nhiing yéu cau di dé
ra ban déu.

d) Két qua thuc nghiém.

Dit liéu dau vao dua trén 200 hoc sinh, sinh vién
clia trudng dé phan cum danh gia vé y thire hoc tap.
3. Két luan

Bai bao trinh bay khéi niém co so 1y thuyét cua
khai pha dir liéu va phan cum dir liu; gidi thiéu giai
thuat chung cho giai thuat phan cum st dung giai thuét
di truyén; thuc hién cai dat thir nghiém giai thuat phan
cum Kmeans str dung giai thuat di truyén.

Trén co s& cac két qua da dat dugc, co thé tiép
tuc nghién ctiru mot sé van dé nhu sau: Xay dung tiép
cac chuong trinh thtr nghiém cac thuat toan phan cum
va cac giai thuat phan cum c6 st dung giai thuat di
truyén; tim thém cac (mg dung giai thuat vao thyc tién.
Tai liéu tham khao
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