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TOM TAT

Bai bao nay tap trung nghién ctru xay dung mé hinh h¢ théng
phat hi¢n va giam sat trang thai buon ngu khi lai xe dua trén
thi giac may tinh. San pham c6 thé ung dung trén cac phuong
ti¢n giao thong hién nay (nhu xe 6 t6 hodc xe co chirc nang
tuwong tu) Nghién ctu s dung mot s6 mo hinh phéat hién budn
nga mai nhat hién nay, tir d6 thu thap va xt ly dit ligu, huan
luyén mo hinh dé dua ra duoc céc ket qua dinh luong. Thong
qua d6 dénh gia va thyuc hién dé xuat cai tién mé hinh cho phu
hop v6i phuong tién giao thong tai Viét Nam. Két qua thyc
nghiém cho thay, hé thdng c6 thé ghi lai hinh anh thong qua
camera, phat hi¢n khudn mat nguoi du doan trang thai buon
ngu, sau d6 giri canh bao vé may chii va hién thi dir liéu canh
bao trén giao di¢n website. Danh gia co ban cho thay hé thong
hoat dong 6n dinh va twong d6i chinh xéc theo céac yeu cau
thiét ké va lap trinh trude do. Két qua nghlen ctru nay cd thé
dem sir dung trén thuc té hodc dung 1am mé hinh thuc hanh
cho sinh vién céc nganh tri tu¢ nhén tao va Robot, diéu khién
tu dong hoa nham nang cao khd ndng 4p dung Iy thuyét vao
giai quyét bai toan trong thyc té.

Tir khéa: Budn ngu; giao thong; Robot théng minh; thi gic
may tinh; tri tué nhan tao.

1. Gigi thiéu

Budn ngi (somnolence) 1a mot trong nhitng nguyén nhan
chinh cua tai nan giao thong tai nude ta va cic nudc trén
thé gi6i hién nay. Theo d6, budn ngu duoc hiéu la mot
trang thai khao khat manh liét dugc ngu, hoac ngu trong
thoi gian dai bat thuong. Budn ngii mang y nghia va
nguyén nhan riéng biét. C4 thé Ia sy m chi dén trang thai
binh thuong trudc khi ngu, trang thai budn nga do réi loan
nhip sinh hoc, cac diéu kién khi & trong mét trang thai
buon nga do nhip sinh hoc réi loan, hoac mét triéu chang
cuia cac van dé suc khoe khac. Co thé duoc di kém voi
tho o, suy nhuoc va thiéu sy nhanh nhen tinh than. Budn
ngu c6 thé nguy hiém khi thuc hién cac nhiém vy doi hoi
su tap trung lién tuc, chang han nhu lai xe. Khi m¢t nguoi
mét mai, co thé gap phai con budn ngu. Trong nhiing
ngudi bi mat ngu, thi budn nga c6 thé ty tidu tan trong
mot thoi gian ngan; hién tugng nay duoc goi 1a con gio
thir hai va két qua cua chu ky binh thudng cua nhip sinh
hoc can thiép vao cac qua trinh co thé thuc hién dé chuan
bi cho ban than nghi ngoi.
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Hién nay céc hdng san xuat xe hoi da va dang thuc hién chd trong t6i da muc an
toan cua khach hang nho tng dung cac cong ngh¢ hién dai (nhu tri tu¢ nhan tao) de giup
khéch hang giam thiéu cac nguy co lién quan t6i tai nan giao thong. Mot sé vi du vé nhitng
hé théng phat hién budn nga nhu: Driver Alert Control caa hdng Volvo, Attention Assist
cua hdng Mazda, Driver Drowsiness Detection cua hdng Bosch, Active Driving Assistant
with Attention Assistant cua hing BMW... Nhitng hé thong nay s& giam sat nguoi l1ai xe
(tai x&) va dua ra canh bo can thiét vé tinh trang budn ngu cua ho. Tir 6 nguoi tai xé s&
xem xét hoac c6 bign phap phi hop nhu ding lai dé nghi ngoi, giai thoat con buon ngu.
Cac gidi phap nay c6 d6 chinh xac tuong dbi cao, da h tro rét tich cyc cho céc tai xé khi
lai xe va gop phan giam thiéu tai nan giao théng gay ra boi hanh dong ngu gat cua tai xé.
Nhirng hé théng nay tuy c6 do chinh xac cao, nhung chi dung lai & muc theo ddi va canh
bao cho nguoi sir dung. Trong trudng hop néu ngudi tai xé ¢ tinh phét 16 11 canh bao,
moi thir ¢6 thé tré nén vo nghia. Dic biét, nhitng cong ty trong linh vuc giao thong van tai
va cho thué xe, bai vi phuong tién didu khién khong thudc sé hitu ciia ngudi diéu khién
phuong tién thi tinh trang phét 1o nay lai cang dé Xdy ra hon. Hon nita, da sO C4c xe ¢o
trong tai 16n chay duong dai hién nay tai Viét Nam déu chua lip dit cac hé thong canh béo
tinh trang budn ngu t6i wu.

Nghién cau nay thyc hién dé xuét giai phap cai tién cac thiéu sot trén, do Ia s& xay
dung mot hé thdng phat hi¢n va canh bao buon ngu c6 két ndi dién toan dam may [1]-[3].
Néu c6 canh béo, hé thdng s& gui tin hiéu vé may chu dé luu trir két qua. Diéu nay néu két
hop vai trach nhiém phép Iy khi gy ra tai nan giao théng s& phan nao diéu chinh hanh vi
ctia nguoi diéu khién phuong tién khi gap tinh trang budn ngu.

Trong bai bao nay st dung phuong phép dung céc ky thuét phat hién dua trén hién
twong sinh Iy cua con nguoi dé phat hién trang thai budn ngu va dugc thyuc hi¢n theo hai
cach sau [4]-[9]: Céch thir nhat: Theo ddi, do luong su thay doi trong cac tin hiéu sinh 1y,
chang han nhu séng ndo, nhip tim va nhay mat (intrusive techniques: ky thuat xam nhap).
Dé &p dung ky thuat nay cac cam bién dién s& duoc gén truc tiép vao co thé cua nguoi lai
xe, do do gay kho chiu va mat tap trung. Ngoai ra, lai xe trong thoi gian dai s& dan dén d6
md hoi va lam giam khd néng hoat dong trén cac thiét bi cam bién. Céch thir hai: Sir dung
Thi giac may tinh dé do luong nhiing thay doi vé co thé vat ly (non-intrusive techniques: ki
thuat khong xam nhép) nhur tu thé chiing xudng, vi tri nghiéng dau, trang théi nham/ mo mét,
miéng cua nguoi lai xe. K§ thuat nay la rat phi hop véi diéu kién l4i xe thuc té vi khdng can
tac dong truc tlep vao co thé ngudi lai xe ma thdng qua may quay (camera) dé phat hién
nhimg thay di trén khuén mat nguoi. Bién phap nay hira hen la mét trong nhing phuong
phép tét nhat véi wu diém 1 viéc khong co tac dong vat ly 18n ca ngudi va xe, mang lai su
tién loi va hiéu qua. Hudng thiét ké va lap trinh diéu khién cia san pham bai b&o s& st dung
cach thir hai nhu vura trinh bay. Muyc tiéu du kién sau khi hoan thanh caa nghién ctu bao
gom: Phat trién mot hé thong dé xuét theo doi va gidm sat (phat hién) nguoi lai xe budn ngu
trong thoi gian thuc. Nghién ciu da phat trién mot hé théng don gian gom 5 phan, cu thé Ia:
(a) Ghi lai hinh anh camera. (b) Phat hién khudn mat. (c) Du doan trang théi, phét hién budn
ngu. (d) Gui canh béo vé may chu. (e) Hién thr dir liéu canh bao 1én website.

2. Cong cu thuc hién

Dé thuc hién thanh céng nghién cau nay, nhom tac gia da sir dung cac cong cu cot
161 d6 1a [2]-[5]: Ngbn ngir 1ap trinh Python dung dé viét noi dung chuong trinh; Thur vién
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Open CV dung dé tan dung cac ham va thu vién san cd (nhu Scikit-learn, TensorFlow, Keras,
Numpy) hd trg nhan dién khudn mat nguoi trong thi giac may tinh; Hé diéu hanh Linux
Ubuntu ding dé cai dat chuong trinh thir nghiém; Google Colab ding dé viét va thuc thi
doan ma python thdng qua trinh duyét. Mot sé thiét bi phan ctimg duogc str dung két hop do
la: Camera dung dé quay video tai x&; May tinh nhiing Jetson Nano duoc thiét ké danh riéng
cho cac nha phat trién, san xuat va nghién ctu san pham ng dung tri tué nhan tao.

3. Xay dung hé théng
3.1. Thu thdp di liéu

Déi véi mot bai toan st dung Deep Learning, dit liéu dau vao cua bai toan 1a vo
cuing quan trong. Khi ta ¢ mot dit liéu tét, du nhiéu, bao gébm hét nhirng truedng hop ma
model s& gap phai trong thyuc té, thi model Deep Learning nay s& hoat dong rat tot trong
thuc té nguoc lai, khdng thé mong mudn model hoat dong véi mot do chinh xéc cao trong
khi ban than dir liéu dau vao rat té. Vi vay, khi giai quyét nhitng bai toan sir dung Deep
Learning, cac ki su c6 kinh nghiém déu thu thap, xu 1i, diéu chinh dit liéu mot cach ki cang
truéc khi huan luyén mé hinh [6]-[8].

Trang thai budn ngu caa con ngudi thuc chat khdng phai 1a mot khoanh khac ma
la ca mot giai doan. O d6 con ngudi s& di tir trang thai khdng tinh tao, budn nga, tién ngu
réi méi dén nga han. Phan tich xem con ngudi ¢6 dang & trang thai budn ngu hon 1a mot
bai toan phirc tap, ngay ca véi mot con ngudi bai vi nd ¢é rat nhidu biéu hién va truong
hop khac nhau. Hién tai, vi dé tai dang st dung bai toan phan loai anh, tac 1a hé théng sé
chup tang khoanh khéc, lién két nhitng khoanh khéc nay lai véi nhau tir d6 dua ra du doan
rang mot nguoi co budn ngu hay khong.

Trong nghién ctru nay cd tham khéo t6i bo dit ligu sau day:

- Bo dit liéu vé con budn ngu trong doi thuc cua Pai hoc Texas tai Arlington (UTA
Real-Time Drowsiness Datasets) dugc tao ra cho nhiém vu phat hi¢n budn ngu nhiéu glal
doan, nham muc tiéu khong chi cac truong hop cuc doan va dé nhin thiy, ma con ca cac
truong hop tinh vi khi cac biéu hién vi mé té nhi 1a yéu t6 phan biét. Tap di liéu cua UTA-
RLDD la tap di liéu budn ngu thuc té 16n nhat cho dén nay. Bo dir liéu nay bao gom
khoang 30 gio video RGB cua 60 nguoi tham gia khée manh.

- Bo dir liéu Driver Drowsiness Detection Datasets (DDDD) st dung tap di liéu
video vé tinh trang budn ngu cia ngudi lai xe do Phong thi nghiém Thi gidc May tinh
NTHU thu thap.

- B¢ diF ligu md phéng cho nguoi Vigt: UTA-RLDD va DDDD déu la hai ngudn
dir liéu vo cung quy gia va day du, bao ham hét nhitng truong hop trong thuc té, gobm rat
nhiéu sic toc. Tuy nhién, phan phdi sic toc cia 2 nguodn dir liéu trén c6 it ngudi chau A
(v6i ddc diém mat nho hon) va dic biét 1a ngudi Vit Nam. Vay nén, nghién ciu da xay
dung riéng mot bo dix liéu caa nhirng nguoi Viét Nam (dua trén ki thuat cua hai bo di liéu
trén) dé hé thdng co thé phu hop hon véi dic diém coa ngudi Viét va cé thé st dung cho
nguoi Viét.

3.2. Xir ly dé# ligu

Nhiing di liéu da thu thap duoc déu 1a dit liéu dang video, vi thé can phai c6 nhitng
cong doan xt I dix liéu thd tre thanh dit liéu ddu vao cho bai toan phan loai [9]-[10]. Céc
cong doan xir 1i video duoc tom tit theo so d6 nhu trong Hinh 1 dudi day:
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Dir lidu

video

VU uonyy
udny 1eyd

Hinh anh d3 Cit, resized Hinh anh

xu li khuon mat

Hinh 1: Qua trinh xuz ly di liéu video

Trong do:

- Ly khung hinh: Video thuc chat 1a mot chudi lién tiép cac hinh anh lién tiép
nhau, duoc hién thi mot cach ndi tiép nhau. Mdi video c6 mot tdc do khung hinh nhat dinh
doi la FPS (Frame per second), téc d6 nay dai dién cho sé luong khung hinh Xuat hién trén
mot gidy. Téc do khung hinh cang cao thi d0 muot cua video cang t6t. Thong thuong FPS
phai 16n hon 25 thi mat con ngudi s& khong thay bi giat. Boi vi bai toan sir dung hinh anh,
vi vay ta can phai lay hinh anh tai xé tir nhitng video trong nguén dit liéu. Viéc lay khung
hinh duogc thuc hién qua thu vién OpenCV trong Python.

- Phéat hién khudn mit: Bai vi hinh anh toan canh cua tai xé c6 quéa nhiéu dic
trung (feature) khdng can thiét, nén can thiét phai c6 mot model phat hién khudn mat dé
c6 thé trich xuat khuén mit cua tai xé. V6i hinh anh dau vao 1a hinh anh toan canh cua tai
xé, md hinh s& tra vé két qua (x1, y1, x1, x2) véi (x1, y1) 1a toa do cap diém bén trai phia
dudi cua 6 du doan va (x2, y2) 1a toa do diém bén phai trén cing cia 6 du doan.

- Cit, thay d6i kich thwéc hinh anh: Model dy doan khuon mit da vé bounding
box khudn mit rat chinh xac. Va bounding box nay thudng cé hinh dang la hinh chit nhat,
tuy nhién c6 mot van dé nay sinh la hinh anh dau vao cia Model phan loai la anh vuéng
(224*224*3). Néu ta cit ngay anh hinh chix nhat rdi thay déi kich thudc vé 224*224*3 thi
hinh s& bi méo, va tré nén khong thuc té. Vi vay ta can phai bién bounding box caa khuén
mat thanh hinh vuéng bang céach viét mot ham trong Python.

- X6a hinh giéng nhau: O budc trén, ki thuat skip frame da duoc &p dung khi lay
khung hinh tir video, tuy nhién nhitng hinh anh nhan dwogc sau d6 van cé khéa nhiéu anh
tring nhau. Vi vay can thiét phai thuc hién x6a hinh giéng nhau dé giam bét s6 lugng hinh
anh trong ngudn dit liéu nhung van giit duoc chét lugng hinh anh.

- Gan nhan: Viée xdc dinh trang thai cua mot nguoi thong qua hinh anh la viéc vo
cung khé khan, cho du 1a d6i v6i con ngudi bai vi mi nguoi c6 mot dac diém khudn mat
khac nhau, dic biét 1a dic diém mat. Quy tic gan nhin duoc thuc hién trong nghién cau
nay nhu sau: Mot ngudi duoc xem 1a dang budn ngi khi c6 mét hoic nhitng biéu hién sau:
Ngép; Mat nham ho; C6 cudng tham & mat, mat mé nho; Khong tinh tao. Mot nguoi dugc
xem 1a dang ngi1 khi c6 mot hodc nhirng biéu hién sau: Nham mat; Cti dau khdng thay
mat; Ngang dau va nham mat. Mot ngudi duoc xem 1a dang tinh tao khi khong cé nhiing
biéu hién trén. Néu mét hinh anh cé thé thugc hai lop budn ngi hoic tinh téo hay budn ngu
va ngu, thi hinh anh dé s& dugc xép ¢ trang thai thap hon.
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- Chuyén déi thanh snh xam: Béi vi nguon dir liéu video thd gom c6 ca anh mau,
anh xam va anh hong ngoai. Vi the can thict phai c6 mét busc chuyen hinh anh thanh anh
xam dé quy toan bo di liéu vé hé anh xam.

3.3. Thuec hién bai toan phéan logi dé liéu

3.3.1. Chudn héa va lam giau diz liéu

Sau khi tién hanh xu I dit liéu, dit liéu cho bai toan phan loai trang thai khuon mat
nhu sau [10]-[12]:

- Tap huan luyén (Train sets): 8464 anh véi 3 16p: 3672 anh l6p tinh tdo, 2804
anh 16p buon ngu, 1988 anh 16p ngu. Tap tham dinh (Validation): 1253 anh vei ba I6p:
484 anh 16p tinh tao, 436 anh 16p buon ngu, 333 anh 16p ngu.

- Lam giau dir li¢u: Boi vi dix liéu cua bai toan bao gom 8464 buc anh, kha it so
v6i mot bai toan Deep Learning thong thuong. Vi the can phai ¢o su lam giau dit li¢u dé
tang cuong so dﬁ: liéu hién co. Ki thuat lam giau di liéu 1a ki thuét‘mé ¢ d6 chung ta tao
thém nhirg diém dit liéu cd ich cho bai toan dua trén dit liéu ban dau.

3.3.2. Xay dung md hinh

M6 hinh phét hién budn ngu cua hé thdng duoc xay dung dya trén md hinh
MobilgNet V2 véi Ki thudt Fine tuning va sy hd tro cua Framewprk Ter]sorflow Keras. M0
hinh gom hai phan: Head Model va End Model véi cac thong so chi tiét nhu Hinh 2.

Cutput Shape Param #
c one 7 ra 1288 2257984
G one 1288 e
lone 512 655872
dropout (Dropout lone 512 e
dense_ Dense (None, 256 1328
dropout_1 Dropout lone 256 a
dense_2 Dense lone 3 1

Total params: 3,845,955
Trainable params: 3,811,843
Non-trainable params: 34,112

Hinh 2: Théng sé Ciia mé hinh dé xudt

3.2.3. Hudn luyén md hinh

Sau khi hoan thanh viéc xay dung mé hinh, mé hinh dugc huan luyén vai toan bo
dir liéu da duoc 1am giau. Nhirng thong sé trong ldc huan luyén nhu sau: Thuat toén toi
wu: Adam, learning_rate (t5c d6 hoc) 1a 0.00003; Ham mat mét: Categorical_crossentropy:;
Ma tran danh gia: Accuracy; SO epoch mdi lan train: 10 [13]-[15].

Duya vao Bang 1 va céac biéu dd Hinh 3, 4, 5 ta c6 thé thdy & 70 epoch thi md hinh
da dat duoc nhitng tiéu chi ma nghién ctru da néu ra ¢ trén ciing nhu c6 su can bang gitra
céc thdng sb trong ca ba l6p. Viéc chon ra mot md hinh ¢ su can bang giita nhitng thdng
s6 cua ca ba 16p ciing giup cho mé hinh hoat dong tét trong viéc dua ra canh bao ciing nhu
khong giri canh béo sai qua nhiéu.
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Bang 1: Nhiing thdng sé ciza m hinh trong qua trinh hudn luyén

Accuracy | Accuracy | Loss Precision Recall

Epoch Train Val Val |Asleep|Conscious|Sleep|Asleep|Conscious|Sleep

30 0,896 0,77 0,747 | 0,86 0,71 0,81 0,47 0,97 0,86

40 0,917 0,77 0,633 | 0,82 0,73 0,81 | 0,52 0,94 0,85

50 0,917 0,78 0,702 | 0,81 0,74 0,82 | 0,53 0,95 0,86

60 0,912 0,78 0,776 | 0,77 0,86 0,76 | 0,56 0,89 0,91

70 0,920 0,79 |0,691| 0,80 0,78 0,82 | 0,60 0,92 0,87

80 0,928 0,79 10,692 | 0,79 0,78 0,80 | 0,58 0,92 0,87

90 0,940 0,79 0,752 | 0,78 0,79 0,80 | 0,59 0,91 0,87

100 0,950 0,77 1,094 | 0,84 0,78 0,73 | 0,46 0,94 0,94

110 0,951 0,78 0,987 | 0,79 0,80 0,75 | 0,56 0,90 0,91

120 0,960 0,79 1,000 | 0,81 0,77 0,81 | 0,55 0,93 0,91

130 0,98 0,77 1,234 | 0,76 0,77 0,80 | 0,56 0,92 0,86

40 50 60 70 80 20 100 110 120 130

— A cCuracy Train Accuracy Val Loss Val

Hinh 3. Biéu do Accuracy Train/Val va Loss Val trong qua trinh hudn luyén

s _— — —

PO — — e

50 60 70 BO 90 100 110 120 130

—Asleep Conscious Sleep

Hinh 4: Biéu do Precision cia méi 1ép trong qua trinh hudn luyén

— A slEED Conscious Sleep

Hinh 5: Biéu do Recall ciia mdi 16p trong qué trinh hudn luyén
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3.2.4. Pé xuat thudt todn phat hién buon ngu
Sau khi tién hanh huan luyén rat nhiéu mé hinh va chon ra duoc mét mé hinh tét
nhat thi d6 chinh xac cua mé hinh di cai thién I&8n khoang 80%. Trang thai bi du doan sai
nhiéu nhét d6 chinh 14 16p tinh tao. Vi thé, khong thé dua hoan toan vao ting khoanh khic
(frame) dé quyét dinh mot nguoi ¢6 budn nga hay khdng. Can nhiéu hon nhitng frame lién
tuc nhau dé quyét dinh didu ndy. Thuat toan dudi day gitp cai thién cac thiéu sot di néu:
- Buéc 1: Pt bién Score=0
- Buréc 2: Theee hién ldy ba hinh anh khudn mdt tai xé lién tuc, mdi hinh anh cach
nhau khodng 0.12s.
- Buoc 3: Du dodn ba hinh anh nay cung mgét luc:
« Output la 16p buon ngu: Score=score+1
* Output la lop ngu: Score=score+2
- Buéc 4: Tién hanh so sanh Score:
* Score<3: Low warning.
» 3<Score<4: Medium warning.
« 4<Score<5: High warning, tién hanh giti canh béo cho Server.
« 5<Score<6: Very high warning, tién hanh giti canh bao cho Server.
- Buoc 5: Reset score=0, ngh7 0.5s va quay lai buoc 1.
Chuong trinh ctia hé théng phat hién budn nga s& duoc nhiing trén may tinh Jetson
Nano. Sau d6 thuc hién viéc giri canh bao budn nga vé may chu va thyc hién hién thj théng
tin 18n website dé nguoi ding c6 thé quan ly dit liéu. Dix liéu canh bao méi khi tai xé buon
ngu gdom bon truong sau: Tén tai xé (Name), ma dinh danh tai xé (1D), loai canh bao
(WarningType) va thoi gian canh bao (WarningTime) nhu trong Hinh 6.

& v

a | G

Ot
Ordiaas

sTT © Name Warnng Type WamingTime

Hinh 6: Thong tin vé dir liéu canh b&o buén ngu: duroc hién thj trén giao dién website

4. Panh gia va ban luan

Hé thong sau khi dugc xay dung thanh cong dugc chay thur qua hai phuong phap:
Mot la: chay thu bang webcam md phong viéc quay mat tai xe. Hai la: chay thur nhiing
video tir nguon dir liéu thir nghiém. Két qua cho thay: Hé thong hoat dong tron tru, khong
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bi 15i. Dit liéu dinh lugng cho thdy hé théng phat hién duoc hau hét nhirng truong hop
budn nga ¢ ca viéc md phong va tir video ngudn dir liéu thir nghiém. Hé théng hoat dong
theo thai gian thyuc, phat tin hiéu canh b4o va giri canh bao v cuing kip thoi. Két qua chay
thir nghiém va théng tin dir liéu hién thi thu duoc thé hién nhu trong Hinh 7, Hinh 8.

......

»r. v

Presr O GoAs

LA CHY Spmesd UNE OUF Hyowe MUMMesdsmned Ploie # O

] , O £ B X -~ &% & O P w~38wcwos [O0 W
Hinh 7: Hé thong phat hién duwoc buon ngu ¢ thoi gian 11:32 phut

= = admin (Admin]

B Wb

a Danh sach csinh bao budn ngd
D liéy cinh bao
) _ G Cap nhat

DL

) sTT 0 Name Warning Type Warning Time
'

©s 1 1 Cluang 202240515 23:32:27 245122 +07:00 Very High

2 1 Clusang 2022405-15 23:32:-35.648023+07-00 Vigry High

Hinh 8: Hé thong guri canh béo vé Server va hién th; 1én website
Mot s6 két qua danh gia m hinh phat hién budn ngu:
- Dir ligu thir nghiém: mé hinh dwoc lay tir nguon dix ligu DDDD cua NTHU. Dix
ligu thtr nghiém gom c6 7 nguoi vai 4 hoat canh khac nhau la: C6 kinh, khéng kinh, cé
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kinh ban dém va khong kinh ban dém. Dit liéu ndy gém 1620 birc anh méi: 16p tinh tdo co
674 buic anh, 16p budn nga ¢6 459 buc anh, 16p ngu c6 674 bac anh. Két qua hién thi cho
thiy mé hinh d3 xac dinh duoc chinh xé4c céc trang thai budn ngu dua trén di liéu dau vao.

- Panh gia bang do chinh xac va ham mat mat: Khi thyc hién danh gia mé hinh
dua trén tap thir nghiém, d6 chinh xac va ham mat mat caa mé hinh lai rét tét, do chinh xac
(~89,5%) cao hon nhiéu so véi do chinh xac trong tap kiém thir (79%), ham mat mat cia tap
kiém nghiém ciing 1a 0.324 thip hon so véi tap kiém thir. Do chinh x&c cia md hinh, dic
biét 1a & truong hop 16p thir hai 12 16p budn ngi, mé hinh dem lai du doan tot hon.

- Panh gia mé hinh dwa trén Precision va Recall: di vai bai toan nay, chi sd
Recall cua hai I6p budn ngu va nga 12 rat quan trong. Chi sé cang cao thi thé hién md hinh
c6 kha nang khong bé s6t duoc nhitng trudng hop tai xé dang budn ngu hoic da nga. Pic
biét chi s6 Recall ciia I6p ngu 12 0,97, tac 1a gin nhu mo hinh khong bo st nhiing truong
hop ngu nao trong thuc té. Nhirng chi sé Precision va Recall cia mé hinh trén tap thir
nghiém ciing tot hon so véi tap kiém thir, diéu nay 1a rat tot.

Thao luan chung: Sau khi tién hanh thir nghiém trén tap tha nghiém, gan nhu tat
ca nhitng chi s6 trén tap thir nghiém diéu tét hon trén tap kiém thir. Biéu nay trong thuc té
hiém gap, két qua nay co thé dén tir mot s nguyén nhan sau: Tap kiém thir da dang hon
tap thar nghiém hozc do Tap kiém thir c6 mot sb dir liéu bi gan nhan sai. Vé mat két qua
cuia mo hinh nay: nghién cau sir dung mo hinh Deep Learning dé phat hién nén c6 nhiing
vu diém sau: Do chinh xac cao; Khong can co sy phan tich toan hoc qué nhiéu; Dé dang
trién khai 18n thiét bj véi sy hd trg toi da cta cac thu vién; C6 thé phat hién duoc mot sé
truong hop khong thiy mat, nhu xoay trai xoay phai hoic cui xuéng.

5. Két luan

Bai béo di trinh bay nghién ctru vé phuong phép thyc hién dé xay dung thanh cong
md hinh san pham theo ddi, giam sat trang thai budn ngu cua lai xe (tal xé). Két qua nghién
ctru cho thay kha ning hoat dong cia hé thdng da c6 nhing wu diém sau: Hé thong hoat
dong tron tru, khong bi 16i. Kha niang cap nhat kip thoi canh bao dé guri va luu thong tin
dir liu vé Database va hién thi r rang 1én website. Thoi gian xir Iy mdi ba khung (frame)
vao khoang 1.4s. B¢ vi xu ly CPU hoat dong & muc 30-35%, vai RAM sur dung 1a 500MB.
Thir nghiém bang webcam hoic thir nghiém bang video thi kha nang du doan rat tét, gan
nhu du doan duoc nhitng truong hop budn nga, di nga va ciing rat it nhitng truong hop bi
doan nham. Bén canh d6 hé thdng hoat dong véi do chinh xac cao, phét hién dugc nhiéu
truong hop, bao gom ca ban dém. Hé théng hoat dong duoc theo thoi gian thuc. Tén it
RAM va CPU, vi thé c6 thé trién khai hé thong thuc té néu dau tu nhiéu hon vé thoi gian
va tién bac. Boi vi ¢ may cha, nén hé thdng cé thé hoat dong moi 1ic moi noi, co thé tich
hop Ién xe 6 6 trén thuc té.
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ABSTRACT

RESEARCH ON DEVELOPING A MONITORING SYSTEM
FOR DROWSINESS DETECTION BASED ON COMPUTER VISION

Dien Thi Hong Ha
University of Economics - Industrial Engineering, Hanoi, Vietnam

Received on 26/6/2024, accepted for publication on 16/8/2024

This article focuses on the research and development of a model for a drowsiness
detection and monitoring system while driving based on computer vision. The product can
be applied to current vehicles (such as cars or vehicles with similar functions). The study
utilizes several state-of-the-art sleep detection models to collect and process data and train
the model to provide quantitative results. The model is evaluated through this process, and
improvements are proposed to make it suitable for vehicles in Vietnam. Experimental
results show that the system can capture images via a camera, detect human faces, predict
sleep states, and send alerts to a server, displaying warning data on a website interface.
Essential evaluations indicate that the system operates stably and relatively accurately
according to the pre-established design and programming requirements. The results of this
research can be applied in practical scenarios or serve as a practical model for students in
artificial intelligence, robotics, and automation control fields to enhance their ability to
apply theoretical knowledge to real-world problem-solving.

Keywords: Drowsiness; traffic; smart robots; computer vision; artificial intelligence.
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