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Tén dé tai: UNG DUNG DEEP LEARNING NHAN DIEN CAM XUC
Tén tiéng Anh: APPLICATION OF DEEP LEARNING IN EMOTION RECOGNITION
Nhom cac thanh vién nghién ciru:
Pham Vin Théng, Ngo Sach Tién, Nguyén Minh Quy.
Tém tit:

Tri tu¢ nhan tao hién nay dugc ap dung thanh céng trong nhiéu linh vuc, mot trong )
do la thi gidc may tinh. Trong nghién ctru nay, mgt mang noron hoc sau (DNN) dugc st dung
cho nhén dién cam xuc trén khuoén mat (FER). M6t trong nhitng muc tiéu cua nghién ciru nay
1a xac dinh cac dic diém quan trong trén khuén mat ma MTCNN tap trung vao dé nhan dién
cam xuc. Cu thé, nhom nghién ctru dd st dung mang no-ron xép tang da nhiém (MTCNN),
cung v6i mo hinh nhan dién khuoén mat cia OpenCV va tdp dir li€u cam xuc cua sinh Vién
Hoc vién Nong nghiép Viét Nam dé huin luyén mo hinh dao tao, phat hién cadc khuén mat
trén man hinh va dua ra két qua cam xuc khi nhan dién. Céc kiém tra cho théy voi tap dir liéu
chay thtr, m6 hinh cia MTCNN duoc huan luyén c6 d6 chinh xac 1a 73,3% va khi dugc kiém
tra trén hinh anh thuc té c6 do chinh xac 13 77,4%. Két qua clia nghién ctru nay s& giup cai

thién cac nguyén ly ctia hoc siu va ho tro nang cao do chinh xac trong thi giac mdy tinh.
Tiur khoa:

Hoc sdu, mang noron tich chdp da nhiém, nhin di¢én cdm xtc trén khudén mat, mang noron

hoc sau.
Tém tit tiéng Anh:

Artificial intelligence is currently being successfully applied in various fields, one of
which is computer vision. In this study, a deep neural network (DNN) is utilized for facial
emotion recognition (FER), which aims to identify human emotions based on facial
expressions. One of the primary goals of this research is to determine the key facial features
that the Multi-task Cascaded Convolutional Neural Network (MTCNN) focuses on for
effective emotion recognition. Specifically, we employed MTCNN alongside OpenCV's facial
recognition model and the emotion datasets of the Vietnam National University of Agriculture
students to train the model, detect faces on the screen, and provide real-time emotion
recognition results. The model was rigorously tested, and results show that using the test
datasets, the MTCNN-trained model achieved an accuracy of 73.3%. When tested on real-

world images, it demonstrated a higher accuracy of 77.4%. These findings will contribute to
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improving deep learning techniques and advancing accuracy in computer vision applications,

particularly in emotion recognition systems.

Keywords: deep learning, Multi-task Cascaded Convolutional Neural Network, facial

emotion recognition, deep neural network.



1.Pit van dé

Trong giao tiép cua con ngudi, cic biéu cam khudn mit chira dung nhiing thong tin
phi ngdn ngit quan trong c6 thé cung cip thém manh mdi va ¥ nghia cho giao tiép bang 1oi
no6i. Mot sb nghién ctru (Paul Ekman & cong su., 2007) dé cho rang 60-80% giao tiép 1 phi
ngodn ngir. Thong tin phi ngdn ngit ndy bao gdm biéu cam khudn mat, giao tiép bang mit,
giong diéu, ctr chi tay va khoang cach vat 1y [1]. Pac biét hon, phan tich biéu cam khu6n mat
da tro thanh mot cha dé nghién ctru phd bién trong giai doan hién nay. Bai toan FER 14 nhiing
bai toan thii vi va thu hut nhiéu nghién ciru v6i két qua tich cuc trong linh vyc thi gidc may
tinh, ing dung rong rdi ctia cac bai toan ndy nhu gidm sat trang thai nguoi 1ai xe, giam sat
ngudi dung dién thoai, hé thong giam sat tai cac co sé y té& va trong gido duc [2]. Tuy
nhién,bai toan FER van con nhiéu thach thic do sy da dang ctia nhitng nguoi cd nét mat
giong nhau va sy thé hiéu biéu cam trén khuon mat ctia mdi ngudi c6 thé thay doi lién tuc

theo nhiéu thoi gian.

Trong tam ly hoc va thi gidc mday tinh, cdm xtc dugc phan loai theo mo hinh phan loai
hodc mé hinh chiéu (cam xtic va muc d kich thich). Trong moé hinh phén loai, Ekman va
cong su da dinh nghia cidc cam xuic co ban cua con nguoi 1a hanh phuc, tirc gian, ghé tom, s¢
hai, budn ba va ngac nhién. Trong mé hinh chiéu, cam xtc dugce danh gia bang cac thang do
s6 lién tuc dé xac dinh cam xtic va mac do kich thich. FER 13 mot nhiém vu quan trong trong
thi gidc may tinh véi nhiéu ung dung thyc tién, va sd lugng nghién ctru vé FER da ting 1én

trong nhiing nim gan day, nhd vao sy tién bo clia mang no-ron sau.

Nghién ctru chung ctia hé théng FER c6 thé chia theo hai giai doan chinh. Dau tién 1a
thuc hién trich xut cac dic trung cta hinh anh khudén mit dai dién cho cac diém trén khuén
mit va biéu cam tuong tng. Tiép theo 1a phan loai cac dic trung d6 vao cac dic diém khuon
mit va biéu cam. Viéc trich xuét dic trung khudén mat cho nghién ciru FER dic biét quan

trong vi n6 anh huong dén @6 chinh xac khi nhan dang.

Mot trong nhitng thach thuc khi nhan dién cam xuc 1a sy phuc tap ctia cam xtc cua
con ngudi va su bién ddi cuia cac yéu té ngoai canh (4nh sang, goc nhin, dd hoa may quays,...).
Mic du cac phuong phap Deep Learning (DL) da dat dugc nhiéu két qua an tugng, van con
ton tai nhitng van dé vé tinh chinh xéc, toc d6 xur 1y, va kha nang khai quat hoa ctia mé hinh
[3]. Vi vay, can c6 nhu ciu nghién ctru va phat trién cdc mo hinh Deep Learning hiéu qua hon
trong viéc nhan dién cam xuc khudn mat, déng thoi cai thién kha nang xu 1y trén nhiéu diéu

kién khac nhau cua dir liéu [4].



Vé tng dung nhan dién cam xuc, trong nghién ctru gan day (Shang Li & cs., 2020)
nhom tac gia da nghién ciru vé& Deep FER cho hai van dé khi nhan dién cam xuc 13 huén luyén
qué vira voi su thiéu hut vé dit liéu dao tao va cac bién thé khong lién quan dén biéu thuc, nhu

d6 chiéu sang, tu thé dau va du doan danh tinh [5].

Hié¢n nay, (Pham Minh Quyén & cong su., 2021) cac nha nghién ctru chu yéu tiép can
cac van dé nay dua trén mang noron tich chap (CNN) v6i cac mo hinh hién dai nhu ResNet,
GoogleNet va chiing déu cho ra két qua kha quan trong huin luyén mé hinh. Mic du cac két
quéa nhan dang ding CNN c6 ty 1é cao khi cac kién trac mé hinh ngay cang duoc cai tién, tuy
nhién van con mot s6 han ché can phai duogc cai thién, dac biét khi 4p dung vao rng dung thuc
té [6]. Cac mo hinh CNN thuong dugc thiét ké chi duy nhat cho timg bai toan va c6 do phirc
tap rt 1on d6i voi cac tham sb khong 16 trong tai nguyén tinh toan dir liéu cua Gng dung trén

thuc té [7].

Trong nghién ctru nay tap trung thiét ké mot mo hinh DL ciing v6i mé hinh MTCNN
cho bai toan FER dong thoi diéu chinh mirc 6 phirc tap vira phai nhung van dam bao chat
lugng nhan dién hiéu qua cho bai toan. M6 hinh s& duoc chay thir nghiém voi mot s6 video
camera dugc luu trit cong khai va dugc thiét ké dé hd tro giam sat va quan 1y qua trinh danh

gia cam xuc cua nguoi dung.
2. Phuong phap nghién ciru
2.1 Mang noron hoc siau

2.1.1 Mang noron tich chip da nhiém

Mang noron tich chap da nhiém (Multi-task Cascaded Convolutional Networks -
MTCNN)) 12 mé hinh CNN sau gdm 3 mang noron cai thién chat lugng ctia d6i tuong voi
mot s6 nhiém vy 6 lién quan. Mo hinh MTCNN thyc hién chia sé cac tham s biéu dién dic
trung cho céac 16p tich chap c6 mirc sdu.Cac moé hinh MTCNN duogc nghién ctru va xay dung
duogc danh gia co6 hiéu qua trong cac nhiém vu may tinh khac nhau [8]. Trong nghién ctru nay
nhém nghién ctru mé hinh MTCNN (So d6 1) dé thuc hién nhiém vu nhan dang cam xtc. Mo
hinh duoc thiét ké dugc chia 1am hai giai doan chinh gém dau tién 1a cac dic trung cua khuon
miat duoc dinh danh va cac biéu cam trén khudén mat, tiép theo 1a phan loai cac dac trung
thanh cac nhan dé phan 16p tuong img véi cac dinh dang dugc thuc hién. ) 16p mo hinh va
s6 luong cac noron mdi 16p ¢6 anh huong dén chat lwgng mo hinh va d phirc tap khi tinh
toan trong sb trong d6. Vi vay nhom nghién ciru va thiét ké mo hinh nay véi s6 lugng 16p vira

phai dé phu hop véi bai toan xir 1y.



m1 £
cov cov
32,3x3 ! 643 x3
pool pool
2 X 2, max 2 X 2, max
m> m4
cov
i 128,3x 3
Dropout 50% S pool
2 X 2, max
Softmax Flatten

So d6 1: Céu tric MTCNN.

2.1.2 Céu triic méd hinh va két qua phén 16p

Kién tric ciia mo hinh MTCNN sir dung phuong phap chia sé tham sd nham giam
kich thuéc va do phirc tap ctia mo hinh dé tmg dung mé hinh cho céc bai toan c6 dinh dang
han ché. Pé giam kich thudc mo hinh, nhom nghién ctru thiét ké sb 16p tich chap (Conv) 1a 3,
sau mdi loai tich chap sir dung phép gop tin hiéu ¢ dang 16n nhat (MaxPool). Chia cac 16p
noron nay thanh 3 khéi g(‘A)m ml, m2, m3 cé ciu triic co ban nhu nhau, mdi khoi nay c6 mot
16p tich chap theo sau nd 1a mot phép gop tin hiéu. O khdi m1 13 anh dau vao, dé phu hop voi
camera cua hinh anh thiét bi dau cudi co6 do phan giai vira phai va giam kich thudc tham sb
ctia mo hinh, hinh anh duoc dat kich thudc dau vao 1a H (cao) x W (rong) x D (sdu) = 48 x 48
X 1.

Cac b0 loc cua lop Conv c6 kich thudc 1a 3x3, va ¢ 16p MaxPool ¢ kich thudce 1a 2x2.
Céc 16p Conv st dung ham kich hoat “ReLu” nham cho phép loai bo cac gia tri 4m, ting toc
d6 huan luyén cta mo hinh. Ngoai ra dé giam thiéu hién tugng qua khdp trong trong sd ctia
cac noron trong hoc sau nhom nghién ctru sir dung k¥ thuat loai bo ngau nhién két ndi cua cac
noron theo ty 18 50% trong mdi 16p Conv ting dan kich thudc cua bd loc tir 32, 64, 128 nham
tang co hdi trich chon dugc nhiéu cac dic trung an siu bén trong hinh anh & cac noron muc
d0 sau hon.

Khdi m5 ¢6 nhi¢m vu phéan loai anh dau vao dén cac 16p tiép theo cua bai toan. Khéi
nay c6 2 16p noron dugc két ndi day dii cho mdi bai toan can thuc hién, 16p dau vao an sir
dung ham kich hoat phi tuyén “ReLu” va 16p déau ra kich hoat ham “softmax” dé tinh x4c suat

thudc timg 16p cho mdi hinh anh dau vao. Khdi mé c6 thém co ché chuyén doi dir liéu dau ra

5



tir cac 10p tich chap va gdp thanh mot vector phang dén khéi phan loai. Cong thirc tinh dau ra

noron phan 16p theo ham kich hoat softmax c6 dang.

Yj

e
ot yf (D

)=Zk=1e k

trong d6 O 1a dau vao cua noron thir j* cua I6p ra twong ung véi nhiém vy ¢ €

0f = softmax(yf

{1,2,...,T}, yjt 1a tong cac tin hiéu dau vao cia noron thir j* trong I6p phan loai twong @ng
vé6i nhiém vu t, Mt 1a sb noron 16p ra ctia nhiém vu t. O diy nhom nghién ctru thiy rd tong
céc gia tri dau ra clia cac no ron dau ra thudc khbi mé6 cho mdi bai toan c6 két qua bang 1, hay
tong Of = 1.

M6 hinh huin luyén dugc theo phuong phap tdi wu hoa Adam, day la mot k¥ thuat tdi
wu héa dugce st dung rong rdi bang cach st dung cac gia tri binh phuong gradient dé chia ty 18
hoc va st dung trung binh dong cia budc thay doi gradient [9]. Co ché diéu chinh trong sd

ctia Adam thé hiéu theo cong thirc.

WUL‘ - Wl'jt—l * Tr? (2)

n
ot e

trong d6 mt va v gi4 tri trung binh giam theo cdp s6 nhan cua gradient va ciia cac
gradient binh phuong tai thoi diém hoc thir t, n 13 hé s6 hoc (tc d6 huan luyén) c6 hé sé bang
1078,
2.2 Thu thap dir liéu

Dir liéu duoc st dung trong nghién ciru dua trén su tham gia ctia 50 sinh vién trong
Hoc vién Nong nghi¢p Viét Nam, va dugc su d@)ng y dé sir dung hinh 4nh cho nghién ctru.
Két qua cac mau thu duge 50 video cam xuc bao gdm bay trang thai biéu cam cam xtic ctia
con nguoi. Ngoai ra bg dir liéu con két hop bo dit li€u cua cac thu vién hinh anh cong khai dé
tao nén mot bo dir liu khéi quat va hoan chinh cho muc dich nghién ctou dé tai.
2.3 Tién xir Iy dir lidu

Trong nghién ciru vé thi giac may tinh, dé tién xir 1y, trich xuat dic trung va chuan hoa
dit liéu dé phuc vu cho viéc hoc va phan 16p céc loai, trudc hét can xir 1y cac mau video duogc
thu thap sang cac hinh anh. Néu nhu st dung céc video co san dé huén luyén mo hinh, dir li¢u
duoc dua vao s& vo cung 16n, chung khong thé thay doi sang cac trang thai chuan héa khac
nhau nhu d6i mau, cén bang géc canh va khién may tinh khong thé van hanh cho bai toan tiép
theo.

Dé xir 1y viéc cat anh va hiéu chinh hinh anh khu6n mit, ching em di xay dung cong

cu ty dong nhan di¢n va cit hinh anh khudn mat trong hdp gidi han trong thu vién cia
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OpenCV. Cac hinh anh thu duoc s& diéu chinh dinh dang thanh 224x224 pixel va luu trong

thu myc dir liéu cua nghién curu.

3. Két qua
Tir dit liéu thu thap duoc trong phan tién xir 1y, cac hinh anh duoc truyén vao trong mod
hinh mang dé huan luyén va kiém tra Dix liéu cho dao tao va kiém tra dugc nhoém nghién ctru

chia ngau nhién theo ty 1¢ 4:1 twong tmg.

Binh thudng Cuodi Buodn Tuac gian | Ngac nhién
Tap huan luyén 88% 67% 7% 43% 53%
Tap kiém tra 82% 60% 49% 30% 45%

Bang 1: Két qua do chinh x4c ctia hinh dnh cam xuc trén tap dit lidu

bé théy dugc qua trinh dao tao cua cua mang theo tung budc hoc va cdp nhat thém
tham s6, sau mdi budc do chinh xac ciia phan 16p duoc kiém tra va tinh toan. O day nhém
nghién ctru tién hanh dao tao trén 50 budc nhay (Epoch), mdi budc cap nhat lai tham sé va
danh gia do chinh x4c va ham mat mét ciia mo hinh (hinh 1).

Sau khi hu4n luyén, mé hinh c6 thé dugc ap dung dé phan loai cam xuc ctia mot hinh
anh va video dau vao. Mot video thuong bao g@)m nhiéu hon mét loai cam xtc. Vi vay dé phat
hién nhiing cdm xuc va tdi wu hoa tai nguyén khi nhan dién cdm xuc trong video, viéc nhan
dién duoc diéu chinh va thay d6i nhan trong mot khoan thoi gian duoc nhap trén giao dién ma
khong can thay ddi trong thoi gian thyc.

Két qua thu duoc trén tap dir liéu anh ngiu nhién, video va camera s& dinh dang trén
man hinh may tinh (hinh 2).

Hinh 1a Hinh 1b
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= 0.4
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0.50 4
0.2 1
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Hinh 1 a: Do chinh x4c va b: Mat mat cua mang hoc sau trong dao tao




Hinh 2: M6 ta mot s6 thir nghiém qua trinh kiém tra dé danh gia mo hinh.

4. Két luin

Trong bao c4o ndy, nhém nghién ctru da tim hiéu, xay dung cac k¥ thuat vé DL ciing
nhu cac ky thuat tién xur 1y dir liéu. Duya trén cac kién thuc d3 hoc, nhom nghién cuu kiém
chung va lya chon mang MTCNN cho bai todn nhan dién cam xtic. Trong do, céc két qua
thue nghiém tai (Bang 1) cho thay viéc ap dung mé hinh DL tir dit liéu c6 anh hudéng 16n dén
d6 chinh xac khi sir dung hinh anh thuc té. Tuy nhién nhom nghién ctru sir dung mang
MTCNN don gian ¢ (So do 1) dé xdy dung hé thong thir nghiém nhan dién cam xuc dé phu
hop véi cau hinh may tinh dugc nghién ctru.

Céc két qua thir nghiém trinh bay & (Hinh 2) ciing cho thiy viéc nhan dién khuén mit
cho két qua tét trén hinh anh dugc chup va camera chay trong méi truong véi thoi gian thuc
va ¢6 kha ning ap dung trong nhing bai toan thyc té.

Trong nghién ctru tiép theo, nhom nghién ctru thir nghiém trén nhiéu bd dit liéu dé dat
két qua cao hon nhu FER-2013, ResNet,... véi hé théng may tinh c6 ciu hinh cao hon. Ngoai
ra nhoém ciing d& xuat xay dung hé théng nhan dién cam xuc sinh vién c6 do chinh xac cao va
dap ung dugc céac yéu clu vé thoi gian thuc, phuc vu cho viéc danh gid muc d6 giang day va
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cai thién chét luong hoc tap tai khoa Cong ngh¢ Thong tin, Hoc vién Nong nghi¢p Viét Nam

de nang cao trai nghi¢m ngudi dung.
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Phu luc

1. Chi tiét phan mém

Phan mém nhan dién cam xuac duge phat trién vai sy tich hop cua cac md hinh hoc sau, cu thé
la mang no-ron tich chdp da nhiém (MTCNN) dé phat hi¢n khuon méat va mé hinh hoc sau
cho nhan dién cam xuc. Dudi ddy 1a cac thanh phan chinh ctia phdn mém:

Ngon ngir 1ap trinh: Python 3.x tré 1én

Thuw vién chinh:

OpenCV: Pé xtr Iy hinh anh va phat hién khuén mat.

TensorFlow/Keras: Dé xady dung va huén luyén mo6 hinh nhan dién cam xtc.

MTCNN: M6 hinh phat hi¢n khuén mat voi d§ chinh xac cao.

NumPy, Matplotlib: Dé xir Iy dir liéu va hién thi két qua.

Céu triic phin mém:

Giao dién nguoi dung: St dung Tkinter dé tao giao dién dd hoa.

Nhén dién cam xac: Dya trén m6 hinh hoc sau, phan mém nhan dién cic cam xuc co ban nhu
vui, budn, tirc gian, ngac nhién, tirc gian, va binh thudng.

Phan tich két qua: Hién thi két qua nhan dién cam xuc theo thoi gian thuc qua webcam,
camera hodc tir anh/video ¢6 san.

Yéu ciu hé thong:

Hé diéu hanh: Windows

RAM: 4GB hoac cao hon.

GPU (tuy chon): HG tro cho viéc tang tde qué trinh huén luyén va nhan dién.

2. Huéng din sir dung phan mém

Giao dién bén ngoai cia phan mém

aoN
U=.©.J
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Giao dién chinh cua pham mém: Cac chuc nang chinh cua webcam gom bat webcam: mé

webcam cua may tinh va bat chup webcam: chup hinh dnh cdm xtc khuén mat khi dang nhan
dién trén webcam

@ Nhan dién cam xic )
Nhan dién Danh sich phong hoc Huédn luyén mé hinh Cai dat
Webﬁm B3t Webcam | Bat chup webcam
Hinh 3nh
Video
Camera truc ti€p

Ket qua danh gia

Giao dién nhan dién hinh anh: Céc chirc nang chinh cua nhan dién hinh anh bao gom nhap so
lugng anh can kiém tra, ki€m tra anh
7

Nhan dién Danh séch phong hoc Hudn luyén mé hinh Cai dat
Webcam
| Hinh dnh
— Kiém tra anh
Video
= Chon anh thi céng
Camera truc tiép

Két qua danh gia

Nhap s6 lugng anh can kiém tra:

Giao dién video: Céac chtic nang bao gom chon video trong thu muc, bat video dé kiém tra
video dugc chon va xem truc ti€p, bat kiém tra video gian tiép dung dé kiém tra video ma

khong can xem truc ti€p trén man hinh.

Nhan dién Danh sich phéng hoc Hudn luyén mé hinh Cai dat
Webcam s . a2 -
Chon video  Bat kiém tra video Bat ki€ém tra video gian ti€p Bat chup video
Hinh anh

Video Chua chon video
Camera truc ti€p

Két qua danh gia
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Giao dién camera truc tiép: Cac chuc nang chinh bao gém lga chon phong dugc cap nhat

trong phan Danh sach phong, két ndi camera véi dia chi ip camera dugc két noi.

@ Nhan dién cam xic (=]

Nhén dién Danh sach phéng hoc Husin luyén mé hinh Cai dat
EstCee Chon phéng
Hinh dnh
Video

Két qué danh gis

QAo0oo

Két n&i camera | Bit chup camera | Cip nhat danh sich phang

>

Giao dién két qua danh gia: trong giao dién hién thi trang thai cdm xdc nhén dién, s6 cam xuc

khuon mit dugc hién thi trong tab nhan dién.

¢ Nhan dién cdm xic

Nhan dién Danh sich phong hoc Hudn luyén mé hinh Cai dat

Webcam KE 2 nhén did
= ét qua nhan dién
Hinh anh q 5 g
Trang théi cim xic S8 cam xiic Danh gis i 1&
Binh thuong 1 476%
Buon 13 85.71%
Cuoi 1 476%
Ngac nhien 0 0.00%
So hai 0 0.00%
Tue gian 1 476%
Téng s& anh 21 100%

Luu két qua danh gid Mé file lich sir ddnh gid |  X6a dif liéu lich sir dénh gid
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Giao dién danh sach phong: Cac chirc ning nay duogc st dung trong tab Camera truc tiép cua

phan nhan dién, trong giao dién hién thi hién thi ID s thir tw, tén phong duoc khéi tao, ma IP

camera dugc két noi. Ngoai ra chirc ndng thém, stra, x6a c6 nhiém vu thay doi phan tén phong

va dia chi ip phong va cip nhat danh sach dung dé cap nhat danh sach dwoc thém vao.

# Nhan dien cam sxic

MNhan diégn Danh sach phong hoc Hudn luyén mé hinh Cai dat

Danh sach phong hoc

- O

[N Y R T
=]

[ T Y
O W~ o unhkwNh=o0O

Tén phong

Phong hocsé 1
Phong hoc sé 2
Phong hoc s6 3
Phong hocsé 4
Phong hocsé 5
Phéng hocsé 6
Phéng hocsé 7
Phéng hocsé 8
Phéng hocs& 9
Phoéng hoc s& 10
Phéng hoc s& 11
Phoéng hoc s& 12
Phéng hoc s& 13
Phoéng hoc s& 14
Phéng hoc s& 15
Phéng hoc s& 16
Phéng hoc s& 17
Phéng hoc s& 18
Phéng hoc s& 19
Phéng hoc s& 20

M3 IP Camera

T

B

B

B T

e

e

e

e

e

e

e

B e

e ——

e

e

e

e

Nhiép tén phong:

Mhip IP camera: |

Thém ‘ Sda | Xéa | Céap nhat danh sich

>

Giao dién huan luyén moé hinh: Hién thi qué trinh huan luyén va cac thong so két qua cua qua

trinh huan luyén gitp ngudi dung ¢ thé danh gia dugc ti 1é chinh xac ciia mo hinh.

# Nhan dign cam xuc

Nhan dién Danh sach phéng hoc Hudn luyén mé hinh  Cai aat

Két qua huin luyén

O

cuoi

buon

so_hai

Trang thai cam xuc

binh_thuong

ngac_nhien
tuc_gian

Panh gia két qua

Téng s& anh:

Téng s& dnh Hudn luyén:
Téng s& anh kiém tra:
D6 chinh xac mé hinh:

28273
22618

50.59%

S8 cam xdc

B6 chinh xac
56.29%
28.16%
83.58%
75.71%
6.71%
36.17%

Bit d3u hudn luyén

Mg file lich sir danh gia mé hinh
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Giao dién Cai dat: Dé bat tat luu anh nhan dién va cai dat théng sé gio va phit luu anh trong
qua trinh nhan dién.

f Nhan dién cam xuc . O X

Nhan dién Danh sach phéng hoc Huén luyén mé hinh Cai dat

¥ Luu anh phan loai cam xuc Phat: 30 Gidy: 0 Apdung | Cailai mac dinh

¥ Luu anh toan bo khung hinh

¥ Luu khuén mét chua phan loai
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