TCKH&CN, 25.(02), 2025

RESEARCH ON DEVELOPING EMOTION
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ABSTRACT: This paper presents the research and development of a software system for
human emotion recognition through facial expressions, aiming to enhance human-computer
interaction and enable applications in various fields such as public services, education, and
healthcare. The system is developed as a cross-platform solution (website and mobile) utilizing
modern technologies including Python, ReactJS, Flutter, and PostgreSQL database. At its core, the
system leverages deep learning techniques, particularly Convolutional Neural Networks (CNN),
and integrates the DeepFace library with OpenCV to analyze facial images captured from a real-
time camera feed. The research successfully produced user-friendly software capable of
recognizing and classifying basic emotional states. The system shows promising potential for
practical applications in improving user experience, supporting mental health care, and
optimizing services across different sectors.

Keywords: Emotion recognition, deep learning, DeepFace, OpenCV, Python, computer
vision, human-computer interaction

TOM TAT: Bai bdo nghién cvru va xdy dung phan mém nhdn dién cam xiic con nguoi thong
qua biéu cam khudn mdt, nhdam myc tiéu néng cao chat lwong tiwong tac nguoi-mdy va iing dung trong
nhiéu linh viee nhwe dich vu cong, gido duc, y té. Hé thong dwoc phdt trién trén da nén tang (website va
ung dung di dong) sir dung cdac cong nghé hién dai nhu Python, ReactJsS, Flutter, va co so dir liéu
PostgreSOL. Trong téam ciia hé thong la viéc dp dung cdc ki thudt hoc sdu (Deep Learning), ddic biét
I mang no-ron tich chdp (CNN) va thu vién DeepFace két hop véi OpenCV d@é phdn tich hinh énh
khuon mdit thu thdp tie camera theo thoi gian thue. Két qua nghién civu dé xdy dung thanh cong phan
mém véi giao dién than thién, co kha ndang nhdn dién va phan logi cdc trang thai cam xuc co ban. Hé
théng hika hen tiém nding tng dung thuec tién trong viéc cdi thién trai nghiém nguwoi dimg, hé tro cham
séc stke khoe tinh than va téi vu héa dich vu trong cdc linhviee khdc.

Tir khoa: Nhan dién cam xuc, hoc sdau, DeepFace, OpenCV, Python, thi gidc may tinh, tiong
tac nguoi-mady.

1. GIOI THIEU

Phin mém nhan dién cam xuc la mdt linh
vie méi mé va day tiém nang, dang thu hut sy
quan tam cua dong dao cac nha nghién ctru va
nha phat trién cong nghé. Viéc két hop tri tué
nhan tao va hoc may da m¢ ra kha nang phan
tich va hiéu duoc trang thai cam xdc cia con
nguoi thong qua nhidu kénh khac nhau nhu
khuén mat, giong noi va ngoén ngit co thé. Nho

d6, cac hé théng thong minh c6 thé twong tac tur
nhién hon vdi con nguoi va duge ng dung
rong rai trong nhiéu linh vyc ctia doi séng hién
dai[2].

Trong bdi canh xa hoi ngdy cang quan
tam dén stc khoe tinh than va trai nghiém
nguoi dung mang tinh ca nhan hoa, cong nghé
nhén di¢n cam xuc dong vai tro nhu mot cong
cuhd tro dic luc. N6 ¢6 thé duge ap dung trong
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gidoduc,y té, cham soc khach hang, va dacbiét
la trong cac dich vu cong — noi ma sy twong tac
hiéu qua giita con ngudi voi hé thdng 14 vo
cing quan trong. Viéc phat trién phin mém
nhén dién cam xuc mang dén kha nang phan
hdi linh hoat hon, gitip nang cao hiéu qua giao
tiép va phuc vu.

Pong thoi, viée tich hop cong nghé nay
vao cac thiét bi phd bién nhu dién thoai thong
minh hay may tinh xach tay cling dang tré nén
ngay cang kha thi. Pidu nay giup phan mém co
thé tiép can rong rii hon dén nguoi dan, hd trg
kip thoi trong vi¢c theo ddi va phat hién cac
biéu hién cam xtic bat thuong, déng théi tao tién
dé cho cac giai phap cham séc tinh than tu dong
vachudong hon.

Nghién ciru ndy nhim ap dung cong
nghé vao viéc xay dung ung dung phuc vu cong
dd6ng mot cach hiéu qua, cu thé 1 tap trung vao
hd tro cac dich vu cong tai thanh phé Béng Hoéi.
Thong qua nghién clru nay, chung t6i khong chi
¢ co hoi ap dung kién thirc chuyén mén vao
thuc t&, ma con mong mudn gép phan thuc day
qua trinh chuyén d6i s6 trong linh vuc dich vu
cong, nang cao chét lugng phuc vu ngudi dan,
hudng téd1 mot nén hanh chinh hién dai, than
thién va thong minh hon.

2. CAC CONG NGHE VA MO HINH XAY
DUNG PHAN MEM NHAN DIEN CAM
XUcC

2.1. Cac cong nghé dugc sir dung

2.1.1. Cac ngon ngiv ldp trinh

Phin mém nhan dién cam xuc duge xay
dung dua trén ba ngon ngit chinh: Python,
JavaScript va Dart. Trong dd, Python la ngon
ngtt chu dao cho xu ly dit li¢u, xay dung mo
hinh hoc sau va kétndi backend nho hé sinh thai
thu vién manh mé& nhu OpenCV [1], NumPy,
TensorFlow, Keras, va dac bi¢t la DeepFace.
JavaScript hd trg xir ly giao dién website,
truyén tai dit liéu camera va tuong tac thoi gian
thuc gitta nguoi ding véi hé thong. Dart cling
v6i Flutter dugce str dung dé phat trién timg dung
di dong da nén tang, v6i kha ning truy cp
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camera, giri hinh anh 1én server va hién thi két
qua cam xuc mot cach truc quan, dong thoi co
thé tich hop TensorFlow Lite [7] dé xu 1y truc
tiép trén thiét bi.
2.1.2. H¢ quan tri co so div liéu PostgreSQL

PostgreSQL dugc chon lam hé quan tri
co sO dir li¢u chinh nho kha nang mé rong, truy
vAn manh mé va dam bao bao mat cao. Co sé dit
lidu nay dung dé luu trir thong tin nguoi ding,
két qua phén tich cam xuc, lich st twrong tac,
thoi gian va dia diém ghi nhan. Kha nang hd trg
céc truy van phtc tap, két hop vai cac biéu thirc
logic va chi muc hi¢u qua gitp vi¢c phan tich
lich st cam xuc va truy xudt dit liéu dién ra
nhanh chdng, an toan va tin cay.
2.1.3. Cac Framework irng dung

Pé xdy dung giao dién nguoi dung va
tmg dung website/di dong, hé thdng sir dung
Flutter (cho tng dung di dong) va ReactJS (cho
website). Flutter hd trog giao dién dep mit, hiéu
nang cao va c6 kha ndng tich hop camera,
TFLite. ReactJS gitp tao dashboard truc quan,
quén ly trang thai va dong bo dir lidu gitra cac
thanh phan. Sy két hop nay cho phép nguoi
ding tuong tac muot ma véi hé thong va theo
ddi biéu cam qua biéu dd hodc hinh anh phan
tich.
2.2. Thu vién nhian dién cidm xtic chinh
DeepFace
2.2.1. Khdi nié¢m

DeepFace 1a thu vién Python ma ngudn
md chuyén dung cho cac tdc vu nhan dién
khuon mat va phan tich cam xtc. V6i khd nang
tich hop nhiéu md hinh hoc sdu da duge huin
luyén san, DeepFace cho phép nhan dién cam
xuc qua hinh anh khuén mat chi voi vai dong
ma. N6 hd tro 7 loai cam xuc co ban: tic gian,
ghé tém, s¢ hai, vui vé, budn b3, ngac nhién va
trung tinh [5].
2.2.2. Kién triic va tinh ning

DeepFace hoat dong nhu mdt 16p triru
tuong cho nhiéu mé hinh nhu VGG-Face,
Facenet, OpenFace, ArcFace, ... déng thoti tich
hop cac API du doan cam xuc, gidi tinh, tudi va



chung tdc. Thu vién hd tro chay cuc bd ma
khong can dam may, dong thoi co thé dé dang
tich hgp véi cac framework nhu Flask, FastAPI
va OpenCV.
2.2.3. Uu diémva nhwoc diém

Uu diém cta DeepFace 1a d& sir dung,
trién khai nhanh, do chinh xac cao va hd tro
nhidu mé hinh. Tuy nhién, hiéu ning phu thudc
vao phan cimg, do chinh xac c6 thé bi anh
huong boi diéu kién anh sang yéu hodc anh mo,
va viéc tiry bién lai mé hinh kha kho khan néu
mudn huan luyén trén tap dit liéu riéng.
3. XAY DUNG GIAO DIEN PHAN MEM
NHAN DIEN CAM XUC
3.1. Tién trinh nhan di¢n cim xtc tir camera
vaxirly dirliéu

Hé thdng thu thap hinh anh tir camera
web (ing dung website) hoac camera di¢n thoai
(g dung di d6ng) va giri dén server dé xur ly.

Dir lidu hinh anh duogc tién xu ly dé
chuén bi cho viéc phantich, bao gém chuén hoa
kich thudc, diéu chinh do sang va nhan dién
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khuon mat.

Thu vién DeepFace dugc st dung dé
phan tich cdm xuc tir hinh 4nh khudn mat da xt
ly, xac dinh cac loai cam xuc (vui, budn, gian
dir, so hai, ngac nhién, binh thuong, ghé tom)
vamuec do tuong ing.

Két qua phan tich duoc luu vao co s dix
li¢u PostgreSQL va hé théng tép, sau d6 duogc
tra vé cho client hién thi. Gi6i thidu giao dién
phan mém nhan dién cam xuc
3.1.1. Website nhdn dién cam xuc

a) Giao dién trang chu

Giao dién dugc chia rd rang thanh cac
khu vuc:

Tiéu dé trén cung hién thj tén hé théng va
101 chao nguoi dung dang dang nhap (vi du:
“Xin chao, admin2”) kém nat Pang xuét.

Thanh diéu huéng dang tab ngay bén
du6i cho phép chuyén giita cic chiic ning
chinh: Camera Nhan Dién, Lich Str Cam Xuc
va Quan Ly Camera.

Truy cap Ung dung

K&t Ndi camera

Web

r- WWeb hoac Mobile

Hién thi giao dién web

- Mobile
3

Hién thi giao dién mobile

' &
v

Hién thi hinh &nh camera

Chup va xCrly anh

Backend /

Nha&n anh tir cllent
Phan tich cam xdc bang DeepFace

Tra két qua vé cllent

Hién thi k&t qua Nhan dién

®

Hinh 1. So d6 tién trinh nhan dién cam xtc tr camera va xu ly dit li¢u
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Xin chio, sdmin2 | Ddng ul |

Camera Nhin Dign

Camera 1

Hinh 2. Giao di¢n trang chu website

Phan ndi dung chinh chia lam hai cot:

Cot trai: hién thi video truc tiép tur
camera da chon (vi du: Camera 1), kém tén va
trang thai hoat dong (vi du: da dung).

Cot phai (Bang didu khién): cung cip cac
tuy chon nhu chon camera, thiét bi, do phan
giai, thiét lap thoi gian chup tu dong, nut Bit
dau nhan dién va bat/tit hién thi thong tin
debug.

b) Giao dién lich strnhan dién cam xtc

Giao dién Lich str nhan dién cam xuc la
cong cu hd trg giam sat va phan tich két qua da
ghi nhén, gitp ngudi ding truy xuét lai cac ban
ghi mét cach chi tiét va c6 hé thng.

Phia trén cung la b loc dit li¢u, cho phép
loc theo:

Camera (mot thiét bi cu thé hoac tat ca)
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Loai cam xtc (nhu binh thuong, vui vé,
V.V.)

Khoang thoi gian (chon Tir ngay va Bén
ngay bang tién ich lich)

Nguoi ding c6 thé ap dung, x6a bd loc
hodc 1am méi danh sach bang cac niit Ap dung,
Xobabo loc va Lam méi.

Phan noi dung chinh hién thi danh sach
céc ban ghi lich str phit hop véi diéu kién loc.
M&i ban ghi gom:

Thoi gian ghi nhén va tén camera nguén

Hinh anh géc va hinh anh da xir 1y (c6
khoanh ving khuén mit, kém két qua cam xuc)

Két qua phan tich cam xuc, thé hién cam
xtc chinh va biéu d6 thanh cho thiy ty 18 dy
doan cua cac loai cam xuc khac nhau.
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Lich strnhan dién cam xuc

Loc theo Camera

Thal gian: 152727 1974,

Hinh anh goc

2025 | Camera: Defaull Webcar

Hinh anh da xt ly

Két qud phén tich cdm xuc

Cam xike chinh: B'nh thuing

Hinh 3. Giao dién lich st nhan dién cam xtc

¢) Giao dién quan ly camera

Giao di¢n Quan Ly Camera 1a noi quan
tri vién cdu hinh va giam sat cac thiét bi camera
duoc kétndi voihé théng nhan dién cam x1c.

Phan dau giao dién giit nguyén b cuc
chung vdi tiéu dé hé thong, thong tin tai khoan
va thanh diéu huéng - tab Quan Ly Camera
duoc chon dé xac dinh vi trf hién tai. Ngay bén
duéi 1a tiéu dé “Quan Ly Camera” va ntit Thém
Camera, cho phép thém thiét bi méi mot cach
nhanh chdéng.

Phén noi dung chinh 1 bang danh sach

Hé Thong Nhan Dién Cam Xic

Camera Nhan Dién Lich St Cam Xue Quan Ly Camera

Quan ly Camera

camera d dugc dang ky, bao gdm cac cot thong
tin:
ID, Tén camera, Vi tri lz'ip dat
Loaicamera
Trang thai hoat dong
Trang thai két ndi (Pa két ndi, Loi két

Thoi diém két ndi cudi

Lich trinh hoat dong

Thao tac: gém cac nut Stra, Xem thu,
Bat/Tit, va Xo6a

Xin chao, admin2 Béng xudt

[} Tén Vi tri Loai Trang thai Két noi K&t noi cudi Lich trinh Thao tac
4  CAMS ipcam [ 03 kit i | 17:15:30 19/4/2025 [Baich ) -m
5 CAM5  NHA  ipcam [ Host dng | Chira két néi [Barien) | im | = B3

Hinh 4. Giao di¢n quan ly camera
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3.1.2. Up ng dung di dong nhdn dién cam xuc
a) Giao dién trang chi

Q ]

Xin chao,

Khach Trang chu

W Camera List

Camera 1 (offline)
= Eront da

=1 Tap to view live

Camera 2 (offline)
] room

=] Tap to view live

Camera 3 (offline) online

=] Tap to view live

(0] D

Recognition History

Hinh 5. Giao dién trang chu trng dung

Trang chi la man hinh trung tam ctia g
dung, duogc thiét ké truc quan va than thién,
gitip nguoi dung dé dang truy cép cac chic
nang chinh.

Giao dién hién thi danh sach camera da
lién két, kém thong tin nhu tén, trang thai két
ndi (online/offline), vi tri lép dat va chi bio hoat
dong. Nguoi dung co thé nhan vao timg muc dé
xem truc tiép. Cac nut tién ich nhu lam méi va
thém camera ciing dugc tich hop.

Ngoai ra, Trang chu cung cdp cac nut
truy cdp nhanh dén cac chirc ning quan trong
nhu: Nhan dién (Recognition), Lich st
(History) va Phan tich (Analytics). Thanh diéu
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hudng cb dinh phia dudi gitip chuyén d6i nhanh
gitta cac khu vuc: Trang chu, Camera, Lich su
va Phan tich.

b) Giao dién trang ding nhip

Man hinh Dang nhap 1a diém bat dau dé
truy cdp ung dung, yéu cau ngudi dung nhap
Tén dang nhap va Mat khau, sau d6 nhan nut
Ding nhép. Giao dién ciing hd tro lién két t6i
trang dang ky tai khoan madi qua dong “Chua co
tai khoan? bang ky ngay”, giup nguoi dung
m&i dé dang tham gia.

Hinh 6. Giao dién dang nhap

Sau khi ddang nhdp thanh cong, nguoi
ding dugc chuyén dén Trang ca nhan, noi hién
thi cac thong tin co ban nhu anh dai dién, tén tai
khoan (vi du: admin2), email va vai trd trong hé
théng (vidu: admin). Man hinh nay tich hgp nut
Diang xuit dé két thiic phién lam viée, ctng nit
quay lai & goc trén trai dé tré vé man hinh trude.

¢) Giao dién camera va trang lich sir
nhan dién cam xuc

Man hinh Camera 14 noi nguoi dung bit
dau qua trinh nhan dién cam xuc. Giao dién
hién thi luéng video truc tiép tr camera da chon
(vidu: Camera 1), kém cac diéu khién nhu:

Nt chup/nhan dién thi1 cong (biéu tugng
may anh)

Chuyén d6i gitra camera trudc/sau (biéu



tuong xoay vong)

Cong tac bat/tat ché do Tu dong nhan
dién.

Khi nhan dién dién ra, két qua dugc hién
thi ngay trén man hinh, gdm cam xuc chinh (vi
du: Binh thuong), d6 tin cay va biéu dd xac suét
cua cac cam xuc khac.

Man hinh Lich str, truy cdp tir thanh didu
hudng, cho phép xem lai cac ban ghi nhén dién.
Mobi muc ghi 1 thoi gian, tén camera va hinh
anh ghi lai kém két qua cam xtc (vi du: Binh
thuong: 91%). Nguoi ding cling c6 thé loc, x6a
ban ghi thong qua cac biéu tugng chirc ning.

@ Phantich @ Phéntich

€«  Théngké&P.. = € Théngké&P..

- H o’ -
Xu hardn Camera Xem try hendr Camera

Phén b& cam xic

* Tatcdcamera

Xu huréng cam xic theo thoi gian

Cam xic noi bat
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Camera Lich sir

€ Nhan Dign Ca D ] € Lich sir cam x = ® C I

Hinh 7. Giao dién camera va trang lich st
nhan dién

@ Phan tich © Phantich

<  Thongké & P.. = €  Thongké&P..

|- ~ -

Tang qu X huron Camera Mem truc

. Camerai Cam xde noi bat
) Vui vé

1567 e
Phan bd cam xic
Binh thuéng

Ngac nhién

W)
- Camera 2

Hinh 8. Giao di¢n trang phan tich dit liéu cam xtc

d) Giao dién trang phan tich dir li¢u
cam xuc

Man hinh Phan tich cung cap goc nhin
téng hop va truc quan veé dir liéu cam xuc, gitp
ngudi ding nim bat xu hudéng va mau hinh
hanh vi. Giao dién duoc chia thanh cac tab
chinh: Téng quan, Xu huéng, Camera va Xem
tric tiép.

Tab Tong quan hién thi biéu do tron vé
phan bd cam xtic (vui vé, binh thuong, budn ba,
v.v.) va danh sach Cam xtic noi bat véi s6 luot
ghi nhan va ty 1¢ phan tram.

Tab Xu huéng trinh bay biéu d6 duong
thé hién su thay doi cam xuc theo thoi gian, mdi
loai cam xuc dugc phan biét béng mau sic.
Nguoi dung c6 thé loc theo timg camera hoic
xem toan bo.

Tab Camera cung cap thong ké chi tiét
theo tirng camera, gém trang thai hoat dong, sb
luot nhan dién, thoi diém gan nhit va biéu do
cam xuc riéng cho ting thiét bi. Pidu nay hd trg
danh gid hi¢u qua giam sat theo tung vi tri.

e) Giao dién bg loc dirli¢u

Khi can tinh chinh dir liéu trong phan
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Phaén tich, ngudi ding c6 thé sir dung hop thoai
Loc di liéu (anh trai) dé thiét 1ap cac tiéu chi cu
thé. Tuy chon bao gdm:

Chon nguén dit liéu: Mot camera cu thé
hodc Tét ca camera

Céachnhom dir liéu: Theo ngay, gio, tudn,
hodc thang

Sau khi thiét 14p, nguoi ding nhin Ap
dung dé cap nhat biéu dd va sb liéu theo bod loc
moi.

Ngoai ra, tmg dung con hd trg chon
khoang thoi gian tuy chinh (anh phai). Giao
dién lich cho phép chon ngay bat dau va két
thuc (vi du: 13/04 - 20/04/2025). Céc nit Luu
vabong gitip xac nhan hodc huy thao tac.
4.KETLUAN

Bai b4do nay da xay dung thanh cong
phan mém nhan dién cam xtc con ngudi qua
biéu cam khudn mit trén da nén tang (website
va tng dung di dong). Hé théng dugc phat trién
dua trén cac cong ngh¢ Python, React]S,
Flutter, PostgreSQL va tng dung thu vién
DeepFace két hgp OpenCV cho viéc phan tich.
Hé théng dat dugc nhiing Kkét qua nhét dinh
nhu:

- Xay dung thanh cong giao dién than
thién, dé sir dung trén ca website va ing dung di
dong.

- Xay dung duogc cac chiic nang chinh:
thu thap hinh anh khuén mat tir camera, phan
tich va nhan dién cac cam xuc co ban (vui,
budn, ngac nhién, ...), luu trit va xem lai lich su
nhandi¢n.

Do gidi han vé thoi gianva nguén Iuc, hé
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Loc dir liéu

Camera:
Tét cé camera
Nhém theo:

Theo ngay

Hinh 9. B0 loc dir liéu theo thoi gian
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