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NGHIEN CU'U MANG RESNET VA UNG DUNG
CHO BAI TOAN PHAN LOAI ANH

RESEARCH RESNET NETWORK AND APPLICATION OF SELECTION FOR IMAGE CLASSIFICATION PROBLEM

TOM TAT

Trong thai dai khoa hoc cdng nghé ngay nay, ki thut hoc sau hay ki thuat
hoc nhiéu tang (deep learning) da dugc ng dung rong rai. Ky thudt nay gitp
hién thuc hda mot hé thong machine learning véi hiéu qua vugt troi. Cac thuat
todn trong ky thudt hoc sau dua vao cdc mang ludi than kinh, trong do cac I6p
clia cac nut giong nhu no-ron bét chudc cach ndo bo cla con ngudi phén tich
thong tin tim cdc mdi quan hé c6 y nghia, cac I6p trong mang na-ron loc va sdp
x&p thong tin, mdi I6p no-ron giao tiép va tinh chinh dau ra tir 16p trudc. St dung
mang ResNet gitip bai toan don gian va tép trung vao cai thién thong tin thong
qua do ddc cia mang, kién tric nay c6 thé dugc hudn luyén mang ne ron véi do
sau hang nghin I6p va nd nhanh chéng trd thanh kién tric pho bién nhat trong
thi giac mdy tinh. Cac thiét bi thong minh c6 kha ndng nhan dién cdm xdc, cir chi
con nguoi tré 1én can thiét.

Tirkhéa: Resnet, nhan dién cdm xiic, cif chi.

ABSTRACT

In today's science and technology era, deep learning or deep learning
techniques have been widely applied. This technique helps to realize a machine
learning system with outstanding efficiency. Deep learning algorithms rely on
neural networks, in which layers of neural-like nodes mimic the way the human
brain analyzes information to find meaningful relationships, Layers in a neural
network filter and organize information, each layer of neurons communicating
and refining the output from the previous layer. Using ResNet network to
simplify the problem and focus on improving information through the gradient
of the network, this architecture can be trained neural network with a depth of
thousands of layers and it quickly becomes a popular architecture. most variable
in computer vision. Smart devices capable of recognizing human emotions and
gestures are necessary.
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1. GIGI THIEU

Cl chi Ia mét trong nhiing phuong thiic giao tiép hiu
hiéu ctia con ngudi. Viéc nhan dién dugc ctr chi sé gilp cac
thiét bi c6 thé thuc hién yéu cau hodc dua ra nhimng quyét

Nguyén Hong Phong'”, Ha Ngoc Nam', Vi Van Oanh’,
Pang Dinh Phic’, Vi Thi Binh Yén?, Tran Hung Cudng®

dinh ty déng. Bén canh d6 viéc phan tich va nhan dién cdm
xuc cling rat quan trong, n6 gilp cac hé théng dugc tich
hop c6 thé diéu chinh hanh vi cho phu hap véi khach hang.
Pic biét la d6i v6i cac doanh nghiép trong thai dai s6, khi
ma dt liéu ngudi dung trd thanh tai nguyén quy gia nhat.

ResNet khéng phai 1a kién tric dau tién st dung cac két
néi tat, Highway Network la mét vi du. Trong thi nghiém
cho thdy Highway Network hoat déng khéng tét hon
ResNet. Giadi phdp ResNet dua ra don gian hon va tap trung
vao cai thién théng tin théng qua d6 déc cia mang. Sau
ResNet hang loat bién thé cla kién tric nay dugc gidi thiéu.
Thuc nghiém cho thdy nhiing kién tric nay c6 thé dugc
hudn luyén mang no ron véi d6 sau hang nghin I6p va né
nhanh chéng trg thanh kién trac phé bién nhat trong thi
gidc may tinh (computer vision).

Trong bai bao nay, cac tac gia trinh bay vé trinh bay vé
nghién cdu, ap dung dugc mang ResNet cho hai bai toan
phan loai cdm xuc va nhan dién ct chi tay. Trong d6, mo
hinh da c6 thé st dung webcam dé nhan dién cdm xuic
theo thai gian thuc.
2.COSGLY THUYET VA CAC PHUONG PHAP THUC HIEN
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Hinh 1. Cau tric khéi phan du Resnet

Ky hiéu dau vao la x. Giad st anh xa ly tudng mudn hoc
dugc la f(x), va dugc dung lam dau vao ctia ham kich hoat.
Phan nam trong vién nét duat bén trai phai khép truc ti€p
véi anh xa f(x). Di€u nay c6 thé khéng don gidn néu ching
ta khéng can khéi d6 va mudn gilt lai dau vao x. Khi dé,
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CONG NGHE

phan nam trong vién nét dut bén phai chi can tham sé hoa
d0 1éch khoi gia tri x, bdi vi ta da tra vé x + f(x). Trén thuc té,
anh xa phan du thudng dé t6i uu hon, vi chi can dat f(x) = 0.
Ntra bén phai mo ta khéi phan du co ban clia ResNet. Vé
sau, nhirng kién trdc tuong tu da dugc dé xuat cho cac mé

hinh chudi (sequence model), sé dé cap & phan sau.
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Hinh 2. So sanh khi khong c6 va c6 tang tich chap 1x1
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Hinh 3. M6 hinh mang ResNet 152

Néu mudn thay déi s6 lugng kénh hodc sai budc trong
kh&i phan du, can thém mot tang tich chap 1 x 1 dé thay

déi kich thudc dau vao tuong Uing & nhanh ngoai.

C6 thé thay déi s6 kénh va cac khéi phan du trong
modun dé tao ra cac md hinh ResNet khac nhau, vi du mé

hinh 152 tang clia ResNet152.
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input_4 | input:

[(None, 32, 32, 1)] | [(None, 32, 32, 1)]
InputLayer | output:

conv2d_1 | input:

(None, 32, 32, 1) | (None, 32, 32, 3)
Conv2D | output:

resnet152v2 | input:

- (None, None, None, 3) | (None, None, None, 2048)
Functional | output:

flatten_1 | input:
Flatten | output:

(None, 1, 1, 2048) | (None, 2048)

dense_6 | input:

(None, 2048) | (None, 1024)
Dense | output:

dense_7 | input:

(None, 1024) | (None, 1024)

Dense | output:

dense_8 | input:

(None, 1024) | (None, 256)

Dense | output:

dense_9 | input:

(None, 256) | (None, 128)

Dense | output:

dense_10 | input:

(None, 128) | (None, 64)

Dense | output:

dense_11 | input:

(None, 64) | (None, 10)

Dense | output:

Hinh 4. Cau tric mang ResNet trong nhan dién c chi tay
3. KET QUA PAT DUGC

Bai toan nhan dién cam xtic

Dt liéu nghién cru dugc lay tir Kaggle : FER2013

Fer2013 chira khoang 30.000 hinh anh RGB trén khuén
mét vai cac biu cdm khac nhau vdi kich thudc gigi han &
48 x 48 va cac nhan chinh cta né c6 thé dugc chia thanh 7
loai:

0 = Tuic gian, 1 = Chan nan, 2 = Sg hai, 3 = Hanh phc,
4 =Bubn, 5 = Bat ngd, 6 = Tu nhién.

Trang théi “chan nan” c6 s6 lugng hinh anh t6i it nhat
vGi 600 mau, trong khi cac nhan khac c6 gan 5.000 mau
mobi nhéan. Cac hinh anh trong thu muc train dugc chia
thanh tap huan luyén va tap xac nhan.

Céc hinh anh trong thu muc train dugc chia thanh tap
huan luyén va tap xac nhan:
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emotion pixels Usage
0 0 708082725858 606354 58604889 115 121... Training
1 0 151150 147 155 148 133 111 140 170 174 182 15... Training
2 2 231212156 164 174 138 161 173 182 200 106 38... Training
3 4 2432363032231920304121223234211... Training
4 6 4000000000003 15232848505884... Training

Hinh 5. Nguon dit liéu dugc sir dung
Két qua thu dugc:
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Hinh 6. Két qua nhan dang bi€u cdm theo ty 1

Qua céc két qua mo phdng s6, c6 thé thay rang:

- D6 chinh xac trung binh khodng 64% dac biét véi 2
cdm xuc hanh phtc va ngac nhién véi d6 chinh xac cao.

- CO su cai thién vé d6 chinh xac so véi nhiing mang
CNN trudc day, cé thé ing dung trong thuc té.

Bai toan nhan dién ci chi tay

DG lieu nghién ctu dugc lay
(https://www.kaggle.com/datasets/gti-

upm/leapgestrecog).
Hinh anh ctr chi tay

tr  Kaggle

05_thumb

06_index

10 down

'4

04 fist moved

Hinh 7. Di¥ liéu ctr chi tay

Co s6 di liéu bao gobm 10 cl chi tay khac nhau dugc
thuc hién bgi 10 d6i tugng khac nhau (5 nam va 5 ni). Méi
thu muc g6c déu chia cac anh hong ngoai clia moét déi
tugng. Tén thu muc la dinh danh cta ting cha dé khac
nhau.

DBanh gia mé hinh sau khi huan luyén nhu hinh 8.

Dua vao bang két qua, thay dugc: Mé hinh ¢6 su chinh
xac cao va hoat dong t6t vai anh tinh.

precision recall fl-score support

01_palm 1.00 1.00 1.00 204

02_1 1.00 1.00 1.00 215

03_fist 1.00 1.00 1.00 217
84_fist_moved 1.00 1.00 1.00 182
05_thumb 1.00 1.00 1.00 207
86_index 1.00 1.00 1.00 198
07_ok 0.53 1.00 0.69 201
08_palm_moved 1.00 1.00 1.00 204
09_c 1.00 1.00 1.00 194

10_down 0.00 0.00 0.00 178
accuracy 0.91 2000
macro avg 0.85 0.90 0.87 2000
weighted avg 0.86 0.91 0.88 2000

Hinh 8. anh gia model nhan dién c{ chi tay
4, KET LUAN

Bai bdo trinh bay nghién ctu, dap dung dugc mang
Resnet cho hai bai todn phan loai cdm xUc va nhan dién c
chi tay. Trong d6, mé hinh da c6 thé sit dung webcam dé
nhan dién cdm xuc theo thdi gian thuc.

C6 thé m& rong bai toan phan loai cdm xtc va ap dung
cho hé théng canh bdo lai xe an toan, giao dién ngudi -
may,...; m& rong bai todn nhan dién ct chi tay va ap dung
cho hé théng diéu khién tir xa, hé thdng hé trg ngudi
khiém thinh,...

TAI LIEU THAM KHAO

[1]. Andrew G. Howard, Menglong Zhu, Bo Chen, Dmitry Kalenichenko,
Weijun Wang, Tobias Weyand, Marco Andreetto, Hartwig Adam. MobileNets:
Efficient - Convolutional Neural Networks for Mobile Vision ~Applications
(arXiv:1704.04861).

[2]. Asifullah Khan, Anabia Sohai, Umme Zahoora, Agsa Saeed Qureshi,
2020. A Survey of the Recent Architectures of Deep Convolutional Neural Networks.
Artificial Intelligence Review, 53.

[3]. Aston Zhang, Zachary C.Lipton, Mu Li, Alexander J.Smola, 2021. Dive
into Deep learning: Dive into Deep Learning Release 0.76.6.
https://arxiv.org/abs/2106.11342

(4]. Deep to Learning. https://d2l.aivivn.com.

[5]. Kaiming He, Xiangyu Zhang, Shaoging Ren, Jian Sun, 2015. Deep
Residual Learning for Image Recognition. https://arxiv.org/pdf/1512.03385.pdf.

[6]. Nguyén Tudn, 2019. Transfer learning va data augmentation. Ngay truy
ap 01/2022. https://nttuan8.com/bai-9-transfer-learning-va-data-
augmentation.

[7]. V@ Hiu Tiép, 2018. Machine Learning co' ban. Ngay thang truy cdp
02/2022. https://machinelearningcoban.com.

[8].  Transfer ~ learning va  bai  todn  Face
https://viblo.asia/p/transfer-learning-va-bai-toan-face-recognition-
3Q75w7xD5Wb.

[9]. Zhang X, Zhou X, Lin M, Sun J, 2018. ShuffleNet: An Extremely Efficient

Convolutional Neural Network for Mobile Devices. In: Proceedings of the IEEE
Computer Society Conference on Computer Vision and Pattern Recognition.

Recognition.

S6 12.2022 e Tap san SINH VIEN NGHIEN CUU KHOA HOC | 61



