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Tém tit: Tam quan trong ciia nghién civu ndy tdp trung vao
viéc xdy dung dirgc cong thirc toan hoc phu hop trong viéc
diéu chinh thoi gian hoat déng cua tin hiéu dén bdo giao
théng dua trén hinh danh truc tié}? tir camera tqi cdc nut
giao thong dé tinh todn mdt dé lwu heong phirong tién giao
théng bang xit Iy dnh va AL Tt nghen giao thong dang tré
thanh mot trong nhirng van dé cdp bach véi sw gia tang
dan so va lwong phuwong tién di chuyén ¢ cdc thanh pho.

Un tic giao thong khong chi gdy thém chdm tré va cdng
thang cho nguoi lai xe ma con lam tang mukc tiéu thy nhién
liéu va é nhiém khéng khi. Viéc ung dung duoc két qua cua
nghién ciru ndy vao thuc 1é sé mot phan nao do gidi quyet
dirge van dé tdc nghén giao théng, 6 nhiém méi trwong, tiét
kiém nang lwong

Tir khoa: Nhdn dién phuong tién, phan logi phwong tién,
Yolo, xu Iy anh.

1. Tong quan vé dé tai nghién ciru
1.1. Hién trang

Tac nghén giao thong da ludn gia tang trén toan cau trong
cac thap ky qua, 1a van dé rat tram trong, lam lang phi thoi
gian, ting tiéu hao nhién liéu va 6 nhiém méi truong [1][2].
Viét Nam, theo tinh toan, méi ndm TP. H6 Chi Minh thiét
hai khoang 1,2 tri€u gid cong lao dong, 1,3 ti USD/nam do
Un tic giao thong va 2,3 ty USD do 6 nhiém moéi trudng tir
cac phuong tién co gi6i. Danh gia tir Vién Chlen lugce va
Phat trién Giao thong van tai cling cho biét, Un tac gay thiét
hai cho TP. Ha No6i mdi nim khoang 1 -1,2 ti USD [3].
Trudc nhitng anh huong nghiém trong cua téc nghén giao
thong, ngay cang nhiéu cac bién phap dugc nghién ctru va
ap dung, viéc img dung khoa hoc may tinh cang dugc cha
¥ nhiéu hon. Cac nghién ctru da sir dung tri tué nhén tao
(AI) va may hoc (Machine Learning) dé thiét ké hé thng
thi giac may tinh thu thap va xu ly dit liéu nhan dugc tir cac
camera giao thong giup tranh xung dot tai cac giao 19, dong
thoi giam thiéu tong luong tiéu hao nhién liéu [4]. Trong
bai bao nay, nhom nghién ctru s€ Gng dung thi gidc may
tinh trong viéc nhan dién va phan loai phuong tién giao
thong tai Viét Nam, tir d6 xac dinh s6 lugng phuong tién
luu thong trén duong va tinh toan mat do luu luong phuong
tién tham gia giao thong trong mot khoang thoi gian xac
dinh. Két qua thuc nghiém cua bai bao dugc so sanh voéi

Abstract: The importance of this study focuses on building
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time of traffic light signals based on live images from
cameras at intersections to calculate Traffic density
calculation by image processing and Al Traffic congestion
is becoming one of the pressing problems with the increase
in population and vehicle volume in cities. Traffic
congestion not only causes additional delays and stress for
drivers, but also increases fuel consumption and air
pollution. The application of the results of this study in
practice will partly solve the problems of traffic
congestion, environmental pollution, and energy saving.
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cac phuong phép nghién ctru khac dé danh gia hiéu qua caa
thuét toan ciing nhu kha nang tmg dung thuc té.

Nhimg phuong phap théng thuong phai d6i mat véi
nhiing han ché nhét dinh. Hé thong diéu khién thu cong doi
hoi mot luong 16n nhan lyc. Vi lyc lugng canh sat giao
thong con han ché nén ching ta khong thé dé ho diéu khién
giao thong bang tay & tat ci cac khu vyc cua thanh phé
hodc thi tran Vi véy, mot hé thdng tot hon dé kiém soat luu
lugng 1a can thiét. Kiém sot giao thong tinh sir dung dén
giao thong cd bd hen gid cho timg giai doan, co dinh va
khong thich ung theo giao thong thoi gian thuce trén duwong
d6. Trong khi str dung cam bién dién tr, tic 1a cam bién
tiém can hodc may do vong laflp, d6 chinh xac va pham vi
bao phu thudng xung dot vi viéc thu thap thong tin chét
luong cao thudng dya trén cac cong nghe phurce tap va dat
tién, do d6 ngan sach han ché s& lam giam s6 luong co s6.

Ngoai ra, do pham vi hiéu qua han ché ctia hau hét cac
cam bién, tong pham vi phu song trén mot mang ludi cac
co s¢ thuong yéu cau ratnhidu cam bién. Trong nhitng nim
gan day, cac hé thong giam sat va giam sat video da duoc
sir dung rong rdi trong quan 1y giao thong dé dam bao an
ninh, do ludng doan dudng ndi va cung cip thong tin va
cap nhat cho khach du lich trong thoi gian thyc. Udc tinh
mat do6 giao théng va phan loai phuong tién ciing c6 thé dat
dugc bang video hé thong giam sat, sau d6 c6 thé duoc sir
dung dé diéu khién bo hen gid cuia tin hidu giao théng nham
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t6i wu hoa luu lugng giao thong va giam thiéu tic nghén.

Heé thong d& xuit ciia ching t6i nhdam muc dich thiét ké
b diéu khién dén giao thong duya trén thi gidc may tinh ¢6
thé thich g vdi tinh hinh giao thong hién tai. N6 sir dung
hinh anh tryc tiép tir cic camera quan sat tai cac nga tu giao
thong dé tinh toan mat d¢ giao thong theo thoi gian thuc
bang cach phat hién s6 luong phwong tién tai tin hiéu va
dat thoi gian tin hiéu xanh tuwong tng. Cac phuong tién
duoc phan loai la 6 t6, xe dap, xe buyt, xe tai hodc xe kéo
dé co duge udc tinh chinh xac vé thoi gian tin hiéu den
xanh. Ung dung nay s dung Yolo dé do tim sb lugng
phuong tién va sau d6 cai dat bo dém thoi gian cia tin hidu
giao thong theo mat do phuong tién & hudng tuong mg.
Diéu nay giup téi wu hoa thoi gian bat tin hiéu dén xanh va
giao théng duoc gidi toa voi tdc dd nhanh hon nhiéu so véi
hé théng tinh, do d6 giam thiéu sy cham tré, tic nghén va
thoi gian chd doi khong mong mudn, tir d6 s& giam mirc
tiéu thu nhién liéu va 6 nhiém.

He¢ thong dé xudt ciia ching t6i nham muyc dich thiét ké
b diéu khién dén giao thong dua trén thi gidc may tinh c6
thé thich tmg v&i tinh hinh giao thong hién tai. N6 sir dung
hinh anh tryc tiép tir cac camera quan sat tai cac nga tu giao
thong dé tinh toan mat d¢ giao thong theo thoi gian thuc
bang cich phat hién s6 lugng phwong tién tai tin hiéu va
dat thoi gian tin hiéu xanh twong tng. Cac phuong tién
duoc phan loai 1a 6 t6, xe dap, xe buyt, xe tai hodc xe kéo
dé c6 dugc wdc tinh chinh x4c vé thoi gian tin hiéu dén
xanh. Ung dung nay s dung Yolo dé do tim sb lugng
phuong tién va sau d6 cai dat bo dém thoi gian cia tin hidu
giao thong theo mat do phuong tién ¢ hudng twong Ung.
Diéu nay gitp toi wu hoa thoi gian bat tin higu dén xanh va
giao thong duoc giai toa voi tdc dd nhanh hon nhiéu so véi
hé théng tinh, do d6 giam thiéu sy cham tré, tic nghén va
thoi gian chd doi khong mong mudn, tir d6 s& giam mirc
tiéu thu nhién liéu va 6 nhiém.
1.2. Céc cong trinh nghién ciru lién quan

Céac nghién ctru dau tién trong linh vuc dém phuong
tién giao thong chu yéu dya trén cac thuat toan xir Iy anh
nhu phén doan, cat nguong dé khoanh ving diém anh co
xuét hién vat thé [5]. Bat dau voi hudéng nghién ctru nhan
dién phuong tién giao thong, dan dan di sau hon, nhleu bai
nghién ctru cai tién thuat toan, ing dung dé dicu tiét 1u0ng
giao thong hi€u qua hon. Ttr khi m6 hinh Yolo duoc trién
khai, né da gitp cai thién rat nhiéu trong viéc xir Iy, nhan
dang

Trong nghién ctru [6], dd tng dung mo hinh Yolo V4
dé xay dung thuat toan SORT (Simple Online and Realtime
Tracking), thuat toan dugc thiét ké cho cac ing dung theo
ddi thoi gian thue va phuong phap nay tao ra nhan dang déi
twong mot cach nhanh chong. Qua trinh nghién ctru va thuce
nghiém voi video thuc té trén cac doan duong tai cac thanh
phd 16n cia Viét Nam nhu Ha Noi, Hai Phong, Da Ning,
két qua nghién ctru nhan thay khi mat do lwu thong thap,
thuét toan cho két qua phan loai va kiém dém tuong ddi
chinh xac. Véi mat d6 luu thong trung binh va cao, két qua
bét dau c6 do chénh 1éch va mat én dinh hon loai phuong
tién 1a xe dap va xe may.

Trong hudng nghién cuu [7], dd xay dung mét cong

thirc tong quat dé tinh duoc thoi gian didu khién dén béo
tin hiéu tai nit giao thong co bén huéng di chuyen va hai
lan duong, dong thoi mo phong hoat dong va kiém tra tinh
dung cua cong thirc, tuy nhién van con mét s6 vin dé chua
duogc 1am rd ciling nhu hoat dong cia mo hinh toan hoc
trong nghién ctru nay.
2. Phwong phap nghién ciru
2.1. Co s6 Iy thuyét
2.1.1. Xwrly dnh

Xir Iy hinh anh Ia qué trinh chuyén d6i hinh anh thanh
d:c_lng ky tl}uét s0 va thuc hién mot so thao tac nhat djnh dae
lay mot s0 thong tin hiru ich tir hinh anh d6. H¢ thong xur
ly hinh anh thuong xtr 1y tat ca cac hinh anh dudi dang tin
hi€u 2D khi ap dung mdt so phuong phap xtr 1y tin hi¢u
dinh trudc.

Thu nindn &nn
Scamer. Camera. | Trich chon 84c G
sansol

Hinh 1: Céc buée co ban trong hé thong xit Iy dnh

Thu thép anh: day la budc dau tién trong qua trinh xir
ly anh va c6 thé dugc thyc hién thdng qua camera mau hoac
den trang. Chat lugng ctia anh thu dugc phu thude vao thict
bi thu va méi truong.

Tién xir Iy: sau khi anh dugc thu nhan, né c¢6 thé bi
l’lhiél} hodc co QQ tuong phéq thap, vi vay can duoc dua vao
b tién xir 1y dé cai thién chat lwong. B tién xir 1y c6 chirc
nang chinh 1a lgc nhiéu, nang cao do twong phan va lam
cho anh rd hon, nét hon.

Trich chon dic diém: cac dic diém cua d6i tugng duogc
trich chon tuy theo muc dich nhan dang trong qua trinh xu
ly anh nhu ddc diém khong gian hodc dac diém bién doi.

Héu xu ly: déy la qua trinh thyc hién cac thao tac trén
két qua da Vdu’Qrc xu ly dé cai thién chat lugng hoac dua ra
ket qua cuoi cung phu hop véi muc dich st dung.

Hé quyét dinh: str dung céac thuét toan dé dua ra quyét
dinh dya trén thong tin dugc trich xuat tir hinh anh. Cac hé
quyét dinh thuong dugc sir dung dé giai quyét cac van dé
lién quan dén phan loai va nhan dang ddi tuong trong hinh
anh.

Luu trit: qué trinh luu trit cac dit liéu anh vao céac thiét
bi Iuu trir dé tién cho viéc st dung va xur 1y.

Déi sanh va rit ra két luan: day 1a mot k¥ thuat quan
trong trong xu ly anh, n6 cho phép so sanh mét hinh anh
v6i mot mau hodc mét tdp hop cac mau va rit ra két luén.
Qua trinh nay thuong dugc st dung d€ giai quyet cac van
deé nhan dang doi twong va phan loai trong hinh anh.

Mot s6 ing dung cua xir 1y anh:

- Visualization — tim cac d6i tuong khong nhin thiy
trong anh.

- Recognition — phan biét hodc phat hién cac doi tugng
trong hinh anh.

- Sharpening and restoration — tao hinh anh nang cao tir
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hinh anh géc.

- Pattern recognition — do cic mau khac nhau xung
quanh cac d6i tuong trong anh.

- Retrieval — duyét va tim kiém hinh anh tir co so dir
liéu 16n v& hinh anh ki thuat s6 trong ty nhu hinh anh géc.
2.1.2. YoLo

You only look once (YOLO) 1a mot mé hinh CNN dé
phat hién dbi tugng ma mot vu diém ndi troi 1a nhanh hon
nhiéu so v&i nhimg mé hinh cii. Tham chi co thé chay tét
trén nhitng IOT device nhu raspberry pi.

Hon nita, n6 phd bién vi né c6 d chinh x4c rat cao dong
thoi co thé chay trong thoi gian thuc hoac dugc st dung
cho cac ung dung thoi gian thyc. Thuat toan YOLO “chi
nhin mét 1an” vao hinh anh dau vao, tirc 1a n6 chi can mot
lan lan truyén xudi qua mang dé dua ra du doan.

Hinh 2: Source: “You Only Look Once: Unified, Real-
Time Object Detection” paper

Hé¢ thong chia hinh anh input ra thanh mot ludi kich
thudc SxS . Néu tam cia vt thé roi vao mét cell cua ludi
thi cell nay chiu trach nhiém nhan dién cho vat thé d6. Mbi
cell cta ludi du doan khung gidi han va d6 tin cdy cia cac
khung nay. Cac chi s tin cay phan dnh dugc kha ning cac
khung c6 chira vat thé va né duoc du doan chinh xac nhu
thé nao boi mang neuron. Ta dinh nghia mét cach chinh
thic vé& do tin cdy: Pr(Object) x IoU . Néu khong vat thé
nao ton tai trong cell d6, do tin cdy s& bang khong. Mat
khac, ta mong mudn do tin cdy bang véi chi s6 10U
(intersection over union) giita khung du doan va ground
truth.

Areaof Overlap

IoU = (1)

M&i luéi déu du doan C Xac sut c6 diéu kién cua class,
Pr(Class|Object). Cac xac suat nay dugc xét trong diéu kién
cell co chira object. O qué trinh kiém thu, ta nhan xac suat
¢ diéu kién cua class va do tin cay dy doan ctia mdi khung,

Pr(Classi|Object) x Pr(Object) x IoU(truth pred)

= Pr(Classi) x IoU(truth pred) 2)

Diéu nay cho ta do tin cay ddc trung cua class trén m(:?i
khung. Cac d0 tin cay nay ma hoa xac suat cua class xuat
hién trong khung va kha nang khung dy doan khép voi vat
thé tot nhu thé nao.

Area of Union

-

Attributes of a bounding box

— - r— = = —
lf,rlfy. tie lhj Do i.ﬂl_ﬂ{n“ _.P(- xB
Box Co-ordinates  Objectness Class Scoms
Scone
Hinh 3: Ma hoa hinh anh

2.2. Phén tich hé thong dé xuit
2.2.1. Mo hinh hé théng dé xudt

Trich xuit hinh
anh tir Video

[ X 1 hinh anh vA phét W

hién phuong tién

Tinh todn thivi gian
cho tin higu
Tra vé két qué tinh
todn
Peén giao thing cép nhat lai
thiri gian cia tin hidu

Hinh 4: M6 hinh ciia hé thong dé xudt

Khi bit dau thuat toan, thoi gian mac dinh cia tin hiéu
dau tién ¢ chu ki dau tién duoc cai ddt mic dinh va thoi
gian cho tat ca cac tin hiéu sau duoc cai dat boi thuat toan.
Chia thanh hai ludng, mét ludng xir Iy viéc phat hién cac
phuong tién va ludng con lai tinh toan thoi gian cia tin hidu
hién tai. khi dén xanh ¢ tin hi¢u hién tai hodc dén do cua
tin hiéu tiép theo con 5 gidy, luong mot s€ phat hién phuong
tién ¢ hudng tiép theo va thoi gian cua tin hi¢u tiép theo
duogc dat. Hinh anh chup dé phat hién sb luong phuong tién
& tin hiéu tiép theo trudc khi tin hiéu tiép theo dé chuyén
sang mau xanh 12 5 gidy. Nhu vay, hé thong sé ¢ 10 gidy
dé xir 1y hinh anh, tinh toan va phén loai timg loai xe c6
trong anh, tinh toan thoi gian tin hi€u xanh. Thoi gian tin
hiéu dén xanh dua trén s lugng phuong tién cua moi loai
tai mgt tin hi€u, thoi gian trung binh cua modi loai phurong
tién can dé vuot qua nga tu. Thoi gian tin hiéu xanh dugc
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tinh toan bang cong thire (3)[7]:

G = X (NoOfVehiclesyehicleclass*AverageTimeyehicleClass) (3)
(NoOfLines+ )

Trong do:

- G: thoi gian dén xanh cua tin higu.

- NoOfVehicles: s6 lwong cua timg loai phwong tién.

- AverageTime: thoi gian trung binh cia timg loai
phuong tién khi di qua nga tu.

- NoOfLines: s6 luwong lan ciia ngi tu.
2.2.2. Dé xudt gidi phdp phdt hién phwong tién giao
thong

Trong cac tng dung thuc té, phat hién ddi trong 13 mot
trong nhitng budc quan trong, ching han nhu phat hién dén
giao théng, bién bio giao thong, nguoi di b trong 6 to tu
lai. CNN la trung tdm cua cac thuat toan phat hién dbi
tuong. Céc tinh ning cia cc vat thé nho hon c6 thé bién
mat & cac 16p sau hon va may do s& kho phat hién cac vat
thé nho hon.

2828 input our e

Fon chomection

Hinh 5: M6 hinh CNN

_ Mot giai phap 1a st dung hinh anh c6 d6 phén giai cao
d€ phat hién cac doi twong nho. Nhung d€ dao tao cac mod
hinh ¢6 d6 phan giai cao s& chdm va can b nhé GPU lén.
Thoi gian va tai nguyén tinh toan can thiét khi suy luan
cling s€ rat lon.

Pé xuit trong nghién ctru nay 1a trich xuét cic hinh anh
dé xu ly nhan dang video dau vao théng qua thu vién
OpenCV. Sau khi c6 dugc hinh anh ban dau can xu ly, ta
thyc hién chia birc anh ¢6 kich thudc M.N thanh k anh con,
trong d6 M=k.m va N=k.n.

Sau khi chia burc anh 16n thanh cac anh con, ta ap dung
thuat toan nhén dang vao cac birc anh con do6 va co duoc
s0 lugng phuong tién giao thong, va sau do tinh tong so
luwgng phuong tién trong k anh con.

3. Két qui khao sat va thio luin
3.1. Két qua khao sat

Hinh 6: Chia anh géc thanh k dn

Hinh 7: Nhdn dién phuwong tién trong tung dnh con

NAM HOC 2022-2023

(a) K¥ thugrt khong chia dnh con (b) Ky thut chia dnh thanh k dnh con

Hinh 8: Két qua nhén dang giita 2 ky thudt khéng chia
anh con (a) va chia anh con (b)

Bing 1: Bang khdo sat két qua chay thudt toan nhin

dang
D¢ phan S6 lwgng phuwong tién nhin dang
gidi duogc
1x1 2x2 3x3 4x4
2000x1125 32 43 49 48
500x320 18 15 10 7
960x640 27 43 47 37

Phat hién phuong tién da dugc thir nghiém véi nhiéu
hinh anh c6 chtra s6 lwong phwong tién khac nhau va do
chinh x4c da ting 1én dang ké khi st dung ki thuat tiling
hinh dnh nhung khong phai 14 tuyét dbi. Ly do chinh 1a do
khong du bo dir liéu dé hudn luyén mo hinh. Dé cai thién
didu nay, co thé sir dung canh quay thyc té tir camera giao
thong dé cai thién hé thong.

Dé danh gia vé hé thong, 5 md phong ciia hai hé théng
(hién tai va d& xuét) dugc thyc hién. Ti 1& [a, b, ¢, d] ¢6
nghia Ia xac sudt ciia mot phuong tién dang & lan 1, lan 2,
lan 3 va lan 4.

Bing 2: Két qud mé phong ciia hé thong hién tai

Lan|Lan|Lan|Lan

TT Ti I 13| 3| 4 Téng
1 ][0.3,0.3,0.2,0.2] 59 [ 53|44 | 42| 198
2 [[0.5,0.2,0.2,0.1] 59 [ 43|38 |19 | 159
3 ([0.25,0.25,0.25,0.25] | 54 | 50 | 51 | 51 | 206
4 1[0.3,0.2,0.3,0.2] 54 [ 42| 64 | 46 | 206
5 ([0.7,0.1,0.1,0.1] 67 [ 32|27 |16 | 142

Bing 3: Két qud mé phong ciia hé thong dé xudt

Lan|Lan|Lan|Lan

TT Ti l¢ 1121 3| 4 Téng
1 [[0.3,0.3,0.2,0.2] 59 |44 | 72 | 31 | 206
2 [[0.5,0.2,0.2,0.1] 100| 42 | 42 | 18 | 202
3 [[0.25,0.25,0.25,0.25] | 55 | 65 | 59 | 39 | 218
4 1[0.3,0.2,0.3,0.2] 51 [ 53| 64|49 | 217
5 ([0.7,0.1,0.1,0.1] 95 [ 24 | 20 | 24 | 163
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Vi tét ca diéu kién mo phong gidng nhau (phan bé luu
luong, tc do cua phuong tién,...), véi moi lﬁn thuc hién la
300 gidy. Ta nhén thay rang, he thong dé xuét da tang hiéu
suét 1én dang ké so v6i hé thong hién tai voi thoi gian cd
dinh. C6 thé thiy, thoi gian dén xanh khi khong c6 phuong
tién di qua va thoi gian cho cua phuong tién da dugc giam
dang ké.

Khi phan phdi giao thong giita 4 lan xe ¢6 ti 1é gan bang
nhau hodc bang nhau, thi hé thong dé xuat chi hoat dong
t6t hon mot chit so v6i hé thong hién tai. Khi phan phéi
luu luong bi 1éch cao, thi hé théng duoc dé xuét co hiéu
sudt rat 1on so v&i hé théng hién tai.

3.2. Thao luian

Qua trinh xtr Iy hinh anh trong truong hop kich thude
vat thé nho khong thé phat hién duogc, do d6 nén sir dung
ki thuat tile hinh anh, cat hinh anh va nhan tuong img thanh
cac 0 ¢6 kich thudc dugce chi dinh.

Tirkét qua ¢ bang 3.1 ta thdy, Yolo s& phat hién ra nhiéu
phuong tién hon khi d phan gidi cua anh cao. Khi d§ phan
giai thap, k¥ thuat nay con lam kho khan hon trong viéc
nhén dang.

4. Két luan va kién nghi

Véi két qua trong nghién ciru nay, bén canh nhiing két
qua tich cuc nhu tng dung dugc thuat toan phan tich luu
lwgng phuong tién giao théng va md hinh Yolo vao qua
trinh nhan dang phuong tién giao thong, tang d¢ chinh xac
khi chia nhé birc anh dau vao dé nhén dang theo mat ti 1¢
phu hgp. Song song véi nd van con mot s6 han ché nhu
khong thé nhan dang dugc cac phuong tién néu ching & sat
canh nhau, thuat toan s€ sai Iéch khi phuong ti¢n giao thong
khong di dung lan duong, va truong hop hinh anh phuong
tién bi chia nho theo mit cit cua bic anh, chwa cai thién
duoc cht lugng hinh anh trong céc diu kién thoi tiét, cac
yéu t6 tac dong tir bén ngoai ciing s& 1a giam thiéu do chinh

sat va on dinh cta hé thong

Trong cac d& tai nghién ctru phat trién sau sé cai thién
hon vé thuét toan, ung dung dugc mo hinh hoc sau, ting b
dit liéu dé c6 thé nhan dang phuong tién giao thong tot hon,
dang vdi tirng loai va cai thién dugc tde d6 xur ly. Phat trién,
cai thién va xay dung duoc cac thuat toan tién tién hon tir
dé xuat cia nghién ciru nay, tang do chinh sat va c6 thé giai
quyét tiép mot s6 yéu t bén ngoai lam anh huong dén chét
luong hinh anh thu thap ciing nhu cac van dé lién quan khac
ma nhom chua tim ra duoc.
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