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TOM TAT

Sir phét trién manh mé cia cong nghé thong tin trén thé gidi da thiic day nganh cong nghiép
game tré nén phé bién va da dang, mang lgi sizc hit mgnh mé danh cho nhiéu nguoi ¢ cac lira tugi
khac nhau. Nhiéu logi game dwoc phét trién mét cach méi mé; mang lgi nhiéu cam giac thi vi, ciing
nhw mang lai tinh gidi tri cao, hon nira 6 nhitng game tich hop hoat dong qudng cao kem dich vu
mang lai loi nhudn 16n nhur trao déi, budn ban céc vat pham trong game gid ldp hay nhdp vai. Ngay
nay, nho vao hoc sau, viéc nhan dang vt pham da c6 nhing két qua kha quan va gii mét v tri quan
trong trong linh vuc thi gidc may tinh va tri tué nhan tgo. Nghién citu dé xudt md hinh hoc sau
MILU_MODEL_1 hd tro tra cizu thdng tin vét phdm trong game bang hinh dnh ¢ dg chinh xé&c cao
néu khong bi nhiéu va cdi tieh md hinh thanh MILU_MODEL_2 ddp #ng véi viéc nhdn dién vét pham
¢6 nhiéu. Ung dung chay dia trén Keras cua Tensorflow, mét trong nhing nén tang mgnh mé nhat
hién nay. Viéc hudn luyén dua trén bg diz lidu thu thdp riéng véi cac biéu neong va théng tin cu thé
trich ter dur &n game MILU cua cong ty Grateful Days.

Tir khéa: hoc sau; lap trinh game; truy van anh; vat pham trong game

1 Giéi thiéu

Trong modi trudng gido duc, nhiéu phu huynh dan quan tim hon dén viéc tap cho tré
lam quen v&i 1ap trinh game. Thé gigi cua tré em 1a thé gigi ddy mau sic va sang tao, ma
hoat dong vui choi van 1a hoat dong chinh. Do d6, hoc 1ap trinh két hop tao ra tro choi dbi
Vvéi tré nho chi bang cach ghép céc khéi 1énh nhidu mau sic hay viét cac 1énh don gian dé
diéu khién duoc cac nhan vat theo y minh 1a rat phu hop, tré s& duoc sang tac cau chuyén
ctia riéng minh dé tao ra cac du an dau tay véi cac nhan vat ngd nghinh khéng chi mang lai
gia tri tinh than ma con gitp tré phat trién dam mé, ham hoc hoi va hinh thanh théi quen can
nhic xem minh nén chon giai phap nao 1a pht hop nhat, biét cach Ii giai dé ngudi khac hiéu
va roi ling nghe - phan hoi - cai tién.

Cite this article as: Trinh Huy Hoang, Tran Son Hai, & Le Hong Thuy Vu (2024). Developing a deep learning
model for searching item information in the game using images. Ho Chi Minh City University of Education
Journal of Science, 21(6), 1118-1130.
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Nghién ciu xuat phat tir trd choi MILU — mdt game mang tinh mang xa hoi tir ndm
2008 cua Cong ty Grateful Days. Sau hon 10 nim ra doi va phat trién game van dang duoc
van hanh va yéu thich tai Nhat Ban. Dy 1a tro choi mang tinh chat mang xa hoi tap trung
chu yéu vao noi dung xay dung nhan vat ao nhu cac vat pham thoi trang, xay dung nha, két
ban, trd chuyén, céc su kién thoi trang, két hon, cau ca... véi sb luong nguoi choi dang ki
t6i 3.456.733, s6 lugng ngudi choi hang ngay (trung binh trong 7/2018): 5179 ngudi choi
va tong sé lwong vat pham 1a 31, 120 vat pham (théng tin truy cap trang:
https://www.milu.jp/). Véi sé lwong vat pham 16n va thoi gian phat trién 1au dai nén cé sé
lwong vat pham it pho bién va kha hiém.

Bai toan dit ra 1a khi nguoi choi mudn tim kiém thong tin ciing nhu cach dé co duoc
nhitng vat pham xuét hién trong cac hinh anh duoc chia sé trén dién dan nhung khéng co
thong tin nao khac caa vat pham ngoai cac hinh anh cua vat pham do, cong ti c6 mong mudn
xay dung mot hé théng hd tro ngudi choi tim kiém thdng tin vat pham bang hinh anh do
ngudi choi cung cap. Y&u cau hé théng co do chinh xac cao véi mong mudn thdng tin anh
can tim nam trong top 10 két qua va c6 téc do xu If nhanh.

Phat biéu bai toan: xay dung hé théng c6 kha ning phan tich hinh anh va xéac dinh vat
pham game tir anh dau vao. Sau cung 14 xac dinh thong tin nhu: tén vat pham, gi tién, miéu
ta, cach tim vat pham... tir co so dir liéu da co.

- Input: anh chtra icon vat pham can tim.

- Output: thdng tin vat pham nhu tén vat pham, gia tién, d6 hiém...

- Diéu kién, rang budc: dau vao 1a Tap tin anh, c¢6 chon viing c6 chira icon can tim.
- Tiéu chi: théng tin anh can tim nam trong top 10 két qua.

Théng tin vat pham

Anh vét
pham ID: 31978

Name: "LA=29A3N_2=ME0Y
Buy Price: 1,000

Sell Price: 100

Repair Price: 300

Gender: unisex

Level: 30

Duration: 720

-41" Hé Théng TraCleu ——>

Hinh 1. So d6 tong quét bai toan

Nghién ctu xay dung mé hinh giai quyét bai toan dat ra dong thoi 1am nén tang cho
viéc phat trién game theo huéng mang xa hoi bao gdm cac yéu cau vé nhan dién khudn mit
va biéu cam nhan vat theo nguoi choi.
2 Co s li thuyét va mdt so6 nghién ciru lién quan

Bai toan tra cu vat pham trong game bang hinh anh tim ra c&c vat pham cé hinh anh
gidng véi anh duoc truy van nhat trong co so dit liéu anh ¢d sin. Cac anh nay c6 tén twong
g voi id duy nhat caa vat pham, sau d6 tir id anh dugc tim thay truy van trong co s6 dit
lieu game dé tra vé cac thong tin lién quan dén hinh anh cua vat pham duoc tra ctu, cac
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thong tin nay bao gdm tén vat pham, gia tién, cach s¢ hitu... Pay co ban ciing 1a mot bai
toan Content-Based Image Retrieval (Mohamed et al., 2019; Li et al., 2021), mot bai toan
tim kiém dua trén ndi dung cua anh trong co s& dir liéu 1 cac hinh anh. Twong ty nhu ¢ng
dung Google Images, ngudi ding nhap vao mét anh, tng dung s& cho ra tat ca cac két qua
lién quan dén anh bao gém hinh anh va bai viét.

Phuong phap phd bién nhat cho bai toan CBIR 14 tim kiém theo do twong ddng, tac 1a
tim kiém sy gidng nhau gitra anh dugc truy van véi c4c anh trong co so di liéu, sau do tra
vé két qua dya trén muic do giéng nhau tir cao dén thap. Phuong phap nay c6 hai khé khin
co ban nhat d6 1a:

- Tim duogc cac dac trung anh tdt nhit dé c6 thé so sanh do tuong ddng gitra cac anh,
hay ndi cach khac la phai chon cac phuong phap rut trich dac trung anh phu hop cho bo dir
liéu anh.

- Tim duoc d6 do sy twong dong thich hop cho bd dir liéu anh, ngoai ra céc feature
thudng dugc biéu dién dang vector va c¢d s6 chiéu I6n tir vai traim dén vai nghin chiéu. Viéc
so sanh cac vector feature cua anh truy van véi toan bo anh trong co so di lidu 1a rat mat
thoi gian va chi phi tinh toan.

Dé giai duoc bai toan tra ctu vat pham game bang hinh anh, ta can giai quyét dwoc hai
khé khan néu trén. Vé kho khan thir nhat, hudng tiép can phd bién nhit hién nay 1a dung phuong
phép hoc sau, cu thé 1a md hinh CNN cho bai toan phan loai anh ndi tiéng thuong dwoc st dung
Vai céc bai toan lién quan xi Ii anh va cho d6 chinh xé4c tét hon nhiéu cac phuong phap truyén
thong (H. S. Tran et al., 2016; Vo et al., 2017). Biém ni bat cia md hinh CNN la kha ning tu
hoc cac dic trung trong sudt qué trinh huan luyén mang, cac dac trung nam & cac tang cudi cua
mang trudce khi di qua ting Softmax hoic SVM dé phan loai. Tuy nhién, giai phép nay lai anh
hudng I6n dén khé khan thir hai, vi cac dic trung cia mang CNN thuong ¢d s6 chiéu rat 1on.
Hudng tiép can cho kho khin thir hai thudng dwoc sir dung 1 Binary Hashing, phwong phéap nay
chia vector feature thanh 1 vector nhi phan cé6 d dai nho hon (hash code) (H. Tran et al., 2016;
Tran et al., 2017). Sau khi ¢c6 mot moé hinh gitp tim hash code cho cac anh viéc tinh toan do
twong dong dé dang hon vi chi 1am viéc vai céc vector ¢d sé chiéu nho va chi tinh toan véi cac
toan tr nhi phan don gian.

Hé théng tra ciru vat pham game bang hinh anh

iLur|||A_le! —————3 cl_f_hat_{{i5_narm. al v
phim

= glams_f_070_normal
r q— —1 Phan Léop

L o m_pant_casual_029_norm

Théng tin vit phidm

ID: 31978

Mamae: "L-20UA88_3 -
Buy Price: 1,000

Sedl Price: 100

Repair Price: 300

Gander: unisax

Level. 30

Duration: 720

Hinh 2. Hé thang tra cizu vt pham game bang hinh danh diing phirong phdp phdn 16p dnh
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Hién tai, bai toan CBIR trong linh vuc game van chua c6 cac cong trinh nghién ctru
ndi tiéng hay tng dung cu thé. Tuy nhién, trong cac linh vuc khac di c6 nhiéu tng dung phé
bién nhur Google Images, tinh ning tim anh twong ti cua cac wng dung Flickr, Pinterest. Ngoai
ra, mot sb cong trinh nghién ctu vé viéc sir dung CNN nhu mot Feature Extractor cho bai toan
CBIR nhu cac nghién cuu (Lin et al., 2015; Wan et al., 2014; Alzu’bi et al., 2017; Seo & Shin,
2019; Xu et al., 2019; Kolisnik et al., 2021). Tuy nhién, céc cong bb nay déu 1a su két hop giira
cac giai phap ki thuat cho bai toan CBIR va ki thuat hoc sau, khong st dung hoan toan mot
phuong phép nao dé giai bai toan nhu dé xuat cua nghién ctu.

3. Két qua va thao luan
3.1. Phdn tich b dir li¢u dnh trong game

Bo dix liéu anh dau vao 1a tap icon géc trong game, voéi kich thudc 46 x 46 pixel, dinh
dang JPG. Tong icon vat pham trang bi hién cd 1a 5,756 icon. Céc vat pham duoc chia thanh 6
nhém chinh: body (40), leg (quan), foot (gidy dép), hand (gang tay), accessories (hoa tay, nhan,
non...) va outfit (bao gom tat ca cac phan trén). Do thoi gian tiép can kién thie trong ddi ngan
va s6 luong anh vat pham 16n nén nhom chi sir dung mot phan dit liéu dé tién hanh nghién cau
thir nghiém. Tong sé icon sir dung 1a 555/5,756 twong duong 9642% tong s6 vat pham.
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Hinh 3. Mdu icon tir game

Dua vao b dit liéu anh hién ¢, vai kich thuge anh nho gidng nhau, su khac biét giira cac
anh cuing loai 1a khdng nhiéu do d6 mé hinh CNN can ¢d kha nang trich xut dic trung cao. Nhu
c4c kién thire da dé cap  phan trén, ¢&& mang CNN c6 kha nang trich xuét dic trung cao can cd
nhiéu ting CONV chong 1én nhau. Piéu nay twong tu nhu kién tric CNN VGGNET cua
Simonyan va Zisserman (Simonyan & Zisserman, 2015).

Kién triic nay dat dugc do chinh xac 92.7% va nam trop top-5 kién trac c6 do chinh xac
cao nhét cua ImageNet véi dataset hon 14 triéu anh mau c6 do phan giai cao thudc vé 1,000 I6p
khéc nhau. Kién triic nay cai tién thém tir kién tric cua AlexNet bang cach thay thé filter kich
thuéc 16n (11x11 va 5x5 trong cac ting CONV 1 va 2) véi nhiéu filter ¢6 kich thudc 3x3. Gia
tri dau vao caa kién trlc 12 anh mau RGB c6 kich thudc 224 x 224. Anh dau vao duoc dua qua
nhiéu ting CONV chdng 1én nhau, cac filter nay c6 kich thudc rat nho 3 x 3 (d6 1a kich thudc
nho nhat dé trich xuat cac dic trung trai/phai, trén/duéi, chinh gitta). Str dung filter 3x3 thay vi
11x11 & Alexnet (7x7 ZFNet). Két hop nhiéu ting CONV 3x3 c6 hiéu qua hon 1 tang CONV
kich thudc 1on gidp mang sdu hon va giam tham s tinh toan cho mé hinh. Nhugc diém cua
phuong phép nay 1a tén kém vé viing nhé RAM khi huan luyén mang.
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Hinh 4. Kién tric VGG-16
3.2. Kién trisc MILU MODEL 1
Kién tric VGG dugc thiét ké cho anh c6 kich thudc 16n 224x224, do d6 dé phu hop
vé6i bo dit liéu hién cd 12 bo anh c6 kich thudc 46 x 46, ta xay dung lai kién trac tuong ty Voi
Kién trac VGG nhung vé6i d6 sau thip hon dé giam thiéu vang nhd RAM va sb lugng tham
s, tir d6 giam thiéu thoi gian huan luyén mang cé tén 1a mé hinh MILU_MODEL_1. Trong
kién tric nay ta c6 7 tang chira trong s6 (khdng ké cac tang NB) so véi 16 tang cua kién tric

mang VGG16.
Sizer FE2xIF2xZF INPUT CONWV 3-1 (Ix3x128) Size: Sx8x128
l RELLT
Size: FE2xI2xIZ COMNW 1 (3x3x32) BATCH NORMAILIZE
RELTT COMNW 3-2 (3x3x128) Size: Sx8x128
BATCH NORMAILIZE RELTYF
Size: 16x16x32 MMAZK POOLING (2x2) BATCH NORMAILIZE
DROPOUT (0.25) AN POOLING (Ix2) Size: 9x9x128
l DROPOUT (0253
Size: 16x16x6<F CONWV 2-1 (3x3x64) l
RELU DEINSE (1024) Size: 1x1x2048
BATCH NORMALIZE RELTY
Size: iex16x6<sF CONW 2-2 (3x3x64) BATCH NORMAILIZE
RELU DROPOUT (0.5%
BATCH NORMALIZE DEMNSE (355)
Size: 8x8x64 MANX POOLING (2x2) SOFTMAT
DEOPOUT (0.25) l
oOuUTPUT

Hinh 5. Kién tric MILU_MODEL _1

3.3. Kién triic MILU MODEL 2

Chung tdi chon phuong 4n mé rong mang theo chiéu sau, bang cach thém vao nhiéu tang
CONV véi chién lugce tang dan sé filter cia mdi tang theo cac méc [16, 32, 64, 128] va giam
dan vé [128, 64, 64, 32, 32]. Trong qua trinh ting sb filter van s& giit nguyén khdng gian anh
va trong qua trinh giam s& thuc hién giam sé chiéu khéng gian anh (max pooling). Véi chién
lroc ndy mong mudn dat dugc viée ting sé ting CONV va s filter sau mdi ting s& tao ra dugc
bo di liéu triru twong da dang va giam dan sé filter cuia tang CONV cuing véi khdng gian anh
v6i mong mudn luu gitt cac dic trung triru tugng cao nhat va giam sb tham sé cho mang. Phan
I6n sb lwong tham s6 nam & tang FC nhu & mang VGG-16 ¢6 7*7*512*4096 = 102,760,448
tham s6 (feed forwad), & mang MILU_MODEL_1 c6 4*4*128 * 1024 = 2,097,152 tham s0.
Vé6i mang dé xuét ta cd 4*4*32*1024 = 524,288 tham s6.
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size 32x32x16

size 32x32x32

size 32x32x64

size 32x32x128

size 32x32x128

size 16x16x128

INPUT

l

CONV (3,3,16)

RELU

BATCH NORMALIZE

DROPOUT

CONV (3.3.32)

RELU

BATCH NORMALIZE

DROPOUT

CONV (3.3 ,64)

RELU

BATCH NORMALIZE

DROPOUT

I

CONV (3.3.128)

RELU

BATCH NORMALIZE

CONV (3,3,128)

RELU

BATCH NORMALIZE

MAX POOLING

CONV (3.3,64)

RELU

BATCH NORMALIZE

CONV (3.3,64)

RELU

BATCH NORMAILIZE

MAX POOLING

DROPOUT

CONV (3332)

RELU

BATCH NORMALIZE

CONV (33,32)

RELU

BATCH NORMALIZE

MAX POOLING

DROPOUT

DROPOUT

size 16x16x64

size 16x16x64

size BxBx64

size BxBx32

size 8xBx32

size 4xdx32

FC (1024)

RELU

BATCH NORMALIZE

DROPOUT

FC (335)

SOFTMAx

1

OUTPUT

Hinh 6. M& hinh kién tric MILU_MODEL _2
M® hinh kién trac dé xuét sau hon so véi md hinh VGGSmaller véi 11 tang so véi 7

tang chira tham s6 va c6 sb tham s6 thap hon 524,288 so vé6i 2,097,152 tham sb.

3.4. Thuwc nghiém

3.4.1. Dit liéu dau vao
Bo dit liéu c6 555 icon anh thudc vé 555 vat pham khac nhau, so vai bo dit liéu anh

size 1x1xB12

cua ImageNet 1.2 triéu anh/ 1,000 16p véi trung binh 1 16p s& 1200 anh dé huén luyén. Vi s6
dit liéu anh hién tai khong du dé huin luyén mang nén muc tiéu dit ra la tim thém dit liéu
cho mai 16p trong tong sé 555 16p hién ¢6. Mot sb cach dé ting cuong dit liéu méi nhu sau:
- Thu thap thii cdng: cdng viéc nay doi hoi nhiéu thoi gian va cong sirc. Cu thé néu trong
truong hop 555 16p hién tai, ngudi huan luyén phai chup lai anh icon cua ting 16p & cac vi
tri, goc d6, mau sic va kich thudc khac nhau dé da dang hda cac bién thé dix liéu cua l6p do.
- Két hop tir cac dit liéu sdn co: két hop mot sé dic diém cua cac anh dit liéu ¢6 san, vi du
chdng 2 anh Ién nhau, hozc thay thé khuén mat mot ngudi vai toc cta nguoi khac... Phuong
phép nay kha phtc tap, d6i khi khong thé hién dung dir liéu thuc té va khdng kha thi.
- Bién d6i tang cuong (augment): sir dung cac cdng cu xir If anh dé gia dinh va tao ra cac
bién thé khac nhau tir mot anh gdc. Vi du nhu 14t, xoay, dich tréi, phai, thay d6i tong mau...
Vi phuong phap Augment twong déi d& thuc hién va tiét kiém chi phi thoi gian, nén
ngudi thuc hién sé st dung phuong phap nay cho b dir liéu hién c6. Mt sé quy tac tao bién
thé mai nhu sau: 1at, xoay, phong to hay thu nho, dich chuyén, thay dbi 6 sang va mau sic.
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Déi véi bo dit lieu hién co, ta c6 thé ap dung toan bd cac phuong phép trén dé tao ra
bo dit liéu méi phong pha hon tir mot anh goc. Cach &p dung nhu sau:

Data
Augmentation
135,975 anh
97,680 anh 24,420 anh 13,875

Train data Validation data | Test data

Hinh 7. B¢ dir liéu dat dwoc sau qua trinh tang cuong
3.4.2. Hudn luyén mang
o Gié tri dau vao

Vi kién triic mang duoc thiét ké cho anh 32x32x3, va bo dit liéu hién c6 1a icon c6
kich thudc 46x46x3, ta thuc hién scale anh vé kich thudc 32x32x3 truge khi huan luyén.
Ngoai ra, dé qua trinh hoi tu 6n dinh ta chuin hda gia tri diém anh tir [0-255] vé [0-1].

e Tién xir Ii dir liéu

MJi icon anh c6 kich thudc luu trix trong khoang 15kb-33kb, va tong dung luong anh
¢6 kich thugc 400MB. Qué trinh nay ching t6i sir dung b thu vién numpy cua python dé
tién xu li. Cac thu muc anh s& lan lugt duoc load vao bo nhé va luu vao mot mang numpy,
d6ng thoi luu nhan cua anh vao mot mang numpy khac véi cling chi s index. Cac anh trudc
khi lwu vao mang numpy s& dugc chuin hoa gia tri diém anh vé khoang [0-1] co dinh
dang.npz (dinh dang numpy) va c6 dung lugng 2.35G.

e Thuit toan tdi wu (Optimizer):

Sau khi tinh toan duoc gia tri tir ham 16i, ta sir dung giai thuat BGD, véi toan bo tap
dir liéu dé tinh dao ham cap nhat lai gié tri caa trong s6 sao cho gia tri ham 15i dat cuc tiéu.
Trong thuc té viéc tinh todn GD rat kho khin nén ta sir dung thuat toan bién thé SGD (Da,
2014) — mét giai thuat dac biét hiru ich khi huan luyén mang CNN.

e B dir liéu thir nghiém thuc té tir game:

Trong phan thir nghiém nay nguoi thuc hién sir dung céc anh chyp truc tiép man hinh
choi game, va cét c4c icon vat pham dé tao bo dit liéu thir nghiém. Cac anh duoc cit tha
cong va c6 kich thude khac nhau. Anh chira toan b thong tin vat pham, minh hoa trong diéu
kién i twong tir ngudi dung. S6 anh thuc nghiém trong bo dir liéu nay 1a 120 anh.
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Hinh 8. Anh thiz nghiém thuc té tir game

e Huin luyén mang (training): kién traic MILU MODEL 1 va kién tric
MILU_MODEL_2 vé&i mét s siéu tham sé nhu sau: sé anh huan luyén 81,400 anh (2/3 tong
anh) va 122,100 anh (toan b anh), sé noron ¢ ting FC (128, 512, 1024).
3.4.3.Két qua dat dwoc

¢ M6 hinh MILU_MODEL _1

Véi kién tric md hinh MILU_MODEL_1 céc két qua huan luyén dugc thé hién nhu

c4c biéu do sau:

Training Loss and Accuracy Training Loss and Accuracy
4.0 - —— ftain_loss —— ftrain_loss
—— val_loss —— val_loss
35 - —— ftain_acc 8- —— wain_acc
—— val_acc — wval_acc

n
o

[
o
Loss/Accuracy

Loss/Accuracy

S \

N A

o 10 20 30 40 50 o 10 20 30 40 50
Epoch # Epoch #

Hinh 9. Biéu d6 16i va chinh xac sau khi hudn luyén kién trac MILU_MODEL_1
Véi tang FC (128) trai, FC (1024) phdi
Két qua sau khi thuc nghiém mang véi céc bo dit liéu thir nghiém nhu sau:
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Bdng 1. Két qua thiz nghiém trén cac méd hinh mgng MILU_MODEL_1

Real

» FC Epoch Test Data Real )
Tén mod hinh Kién truc P with
Noron S Augment Data Noise

MILU MODEL 1 1
28 50
MILU_MODEL_1 1
024 50
MILU MODEL 1 1
28 100
MILU MODEL_1 1
024100
MILU_
1 x3CONV128 1024
MILU_1 MID_ 1024 MILU _MODEL 1 1024 50 99.5% 100% 61.7%
Két luan: md hinh MILU_MODEL_1 véi ting FC (128) va sé epochs 50
(MILU_MODEL_1_128 50) cho két qud tét nhat trén bo dit liéu thir nghiém thuc té va
trong diéu kién khdng c6 nhiéu vai do chinh xac 100% trén 120 mau anh. Tuy nhién, véi bo
dix liéu thir nghiém vai nhidu (mét chi tiét, che pha boi mau khac) chi dat 65.88% trén 170
mau anh. Theo két qua trén ta thay phan Ién anh du doan sai bi nhidu vé mau va cac chi tiét
mau nho lam thay d6i ddc trung anh.
e Kién trc MILU_MODEL_2
Véi kién triic dé& xuat nhu trén sau khi huan luyén véi 50 epoch va 100 epoch ta c6 céc
két qua nhur sau:

MILU_MODEL_1 128 50 99.31% 100% 65.88%

MILU_MODEL_1 1024 50 99.42% 100% 62.35%

MILU_MODEL_1 128 100 98.91% 90.83%  55.29%

MILU_MODEL_1 1024 100 99.06% 925%  48.23%

MILU_MODEL_1 1024 50 98.92% 93.33% 5117%

Training Loss and Accuracy

— train_loss
—— val_loss
train_acc
4- —— val acc

Loss/Accuracy

o \Mmlﬂh_, \._uA

o 20 40 60 80 100
Epoch #

Hinh 10. Két qud sau khi hudn luyén kién trac MILU_MODEL_2 véi 100 epochs
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Bdng 2. Két qua hudn luyén dat gia tri tot nhdt trong cac epochs

trén mo hinh kién tric mgng MILU_MODEL _2

Tip 21, S6 6 (2024): 1118-1130

an mé hi Epoch Train Train  Validation Validation
Tén mo hinh Epochs
no accuracy  loss accuracy Loss
MILU MODE
_ . ) ) 0
L2 128 50 128 50 37 96.65% 9.96% 99.24% 1.9%
MILU MODE
_ . . ) :
L2 1024 50 1024 50 42 98.38% 4.61% 99.29% 1.65%
MILU MODE
_ : ) ) :
L2 128 100 128 100 100 97.39% 7.56% 99.3% 1.73%

Bdng 3. Két qua thi nghiém trén cac mé hinh kién tric mang dé xudt MILU_MODEL_2

Tén mé hinh Kién trac oron  Pochs ZS;,S::,? S:?; ReNa:)ivsv:h
M”—‘jg"s(_);E'-—z I\(gIIDLEUL__I\Z/I 128 50 99.21%  100%  64.70%
'V'“-Ejl—o'\é'igg'-—z I\S:DLEUL__I\; 1024 50 99.18%  100%  84.7%

Két luan: Kién tric mang dé xuat MILU_MODEL_2 véi tang FC (1024) va 50 epochs

cho két qua tét nhat (MILU_MODEL_2 1024 50). Twong tuy nhu mé hinh kién tric
MILU MODEL 1, ting s6 epochs s& lam giam d6 chinh xac caa mang. Mang cho két qua
t6t v4i d6 chinh xac 100% trén 120 mau anh dir liéu thuc té. Bong thoi mang ciing cho két
qua tét véi cac anh bi nhidu hon so véi kién trac MILU MODEL 1, dat d6 chinh xac 84.7%
S0 véi 65.88% trén 170 mau anh thur.

Bang so sanh két qua dat duogc gitra 2 kién trac MILU_MODEL _1 va kién tric dé xuét
MILU MODEL 2 nhu sau:

Bdng 4. So sanh két qua giira 2 kién tric MILU_MODEL_1 va MILU_MODEL_2

£ Test Dat Real Real with
Tén mé hinh Kién trac Epochs estbata €a eal wi
Noron Augment Data Noise
MILU MODEL MILU MO
_ B ) 0 0
1,128 50 DEL_1 128 50 99.31% 100% 65.88%
MILU MODEL MILU MO
_ B ) 0 0
21024 50 DEL 2 1024 50 99.18% 100% 84.7%

Hai mé hinh kién tric cho két qua tét dbi voi bo dir liéu thir nghiém Ii tuong (anh
khong bi mat chi tiét, nhidu...). Tuy nhién khong dat d6 chinh xac cao trén bo dit liéu c6
nhiéu (tu tao, it xuét hién trong diéu kién thuc té).
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Két luan

- Véi mé hinh kién trac MILU_MODEL_1 véi kién trac dua trén kién tric VGGNet véi
s6 filter it hon va néng hon, mang cho két qua chinh xac 100% trén 120 mau thir anh thyc té
vat pham game. Md hinh cho két qua tét vai anh bi mat hozc nhidu géc canh nhung khong
tbt trong diéu kién anh bi mat mat chi tiét bén trong anh hozc nhidu mau véi do chinh xac
65.88% trén 170 mau.

- M0 hinh kién trac dé xuat MILU_MODEL_2 cho két qua chinh xac 100% trén 120
mau thir anh thyc té vat pham game. Cho két qua tot hon kién tric MILU_MODEL_1 trén
bo dir lidu thyuc té bi nhidu 84.7% so voi 65.88% trén 170 mau thir. Cho két qua khdng tot
vé6i anh bi nhiu véi phan canh va cac ving nhiéu da mau.

- Kién triic dé xuat MILU MODEL 2 ¢6 d6 sau hon kién tric MILU_MODEL_1 nén
thoi gian huan luyén mang 1au hon. Véi kién tric MILU_MODEL_1 thoi gian huan luyén
trung binh dung GPU 1a 30-35 phut, vai kién triic dé xuat thoi gian trung binh tir 70-75 pht.
4 Két ludn va huéng phat trién

Bai bao thuc hién nghién ciru vé hoc sau cho bai toan phan loai hinh anh. Bao gom
nghién ctu vé kién tric mang noron co ban MLP va kién truc state-of-the-art Convolutional
Neural Network. Thuc hién nghién ciu vé céc kién tric CNN néi tiéng dé tim hudng di va
giai phéap cho bai toan tra ciru vat pham game hién tai. Cac két qua trong nghién cau nay dua
vao cai tién mé hinh tir VGGNET cho bai toan can giai quyét.

Bai bao dé xuat md hinh kién trdc cho bai todn nhan dang vat pham trong game va
thuc nghiém cho két qua chinh xac 100% cung thoi gian truy xuat nhanh chéng (30-50ms
anh) ddi véi cac anh binh thuong khéng bi nhiu hoac mat chi tiét. Bdi véi cac anh mat chi
tiét trong khoang 10-25% hoic bi nhiéu tng dung cho két qua véi do chinh xac 84.7%. Véi
d6 chinh xé&c va thoi gian truy xuat nhanh ung dung dap tmg duoc cac yéu cau dé ra va co
thé ap dung thuc té.

Véi nhirng két qua dat duoc nhu trén, mé hinh ang dung van con mot s miat han ché
do thoi gian nghién ctiu ngan, mot sé6 phuong phap méi trong linh vic phan loai anh chua
duoc ap dung triét d&&. V& mat dix liéu huan luyén va thir nghiém chwa da dang va phong phu
do phan 16n anh phai thao tac thu cong va tén nhiéu thoi gian. Véi bo dix liéu huan luyén
hién tai, ang dung khdng hd trg cac anh duoc chup tir camera dién thoai.

Két qua dat duoc 1 tién dé cho viéc trg gilp vé co s |i thuyét va md hinh tng dung
dbi véi giang vién va sinh vién trong hoat dong giang day, nghién ciru va trién khai tmg dung
trong linh vuc lap trinh tro choi, dac biét 1a cac tro choi tri tué trong nganh gido duc.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

The strong development of information technology in the world has promoted the gaming
industry to become popular and diverse, bringing strong attraction to many people of different ages.
Many types of games are developed in a new way, bringing many interesting feelings, as well as high
entertainment. Moreover, some games integrate advertising activities with services that bring great
profits such as exchanging and trading items in good simulation games or role-play. Today, thanks
to deep learning, item recognition has achieved positive results and holds an important position in
the field of computer vision and artificial intelligence. The study proposes a deep learning model
MILU_MODEL _1 that supports looking up game item information using images with high accuracy
if there is no noise, and improves the model to MILU_MODEL _2 that responds to identifying items
with noise. The application runs on Tensorflow's Keras, one of the most powerful platforms today.
The training is based on a separately collected data set with symbols and specific information
extracted from the MILU game project of the company Grateful Days.

Keywords: deep learning; game items; game programming; image query
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