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Tém tit

Gioi han mot khodang cach la mét trong nhitng
thudt ngiv di phé bién doi véi cdc doi tiwong nhu
nguoi di bo, xe cf, tau thuyén dang di chuyén/luu
théng trén cdc tuyén giao théng. Cdc doi twong
bugc phdi duy tri mot khodang cach viea dii nham
ddam bdo an toan va ngdn chin va cham cé thé xdy
ra. Bé cé thé wée leong khodng cdch an toan,
nghién cuu nay vdn dung thudt toan xdac dinh
khodng cdch Euclid dé c¢é thé dwa ra dw bdo
khodng cach an toan giita cdc doi twong dang di
chuyén. Trude tién sé sir dung mang no ron sdu
YOLOVS dé phat hién doi tuwong, thie vién OpenCV
dé xir Iy hinh danh; sau d6 khodng cdach giita cdc
doi twong dwoc wde tinh véi bat ky cap doi twong
nao trong khung hinh, sé dwoc biéu thi bang khung
vién mau do néu cé ghi vén thiéu an toan, nguoc
lai sé la khung vién mau xanh hodc vang. Mé hinh
woc lwong nay da dwoc thu nghiém va danh gia
cho cac doan video ghi lai canh: nguoi di b trén
dwong, phiong tién xe c¢é trén tuyén dwong hodc
tau thuyén heu thong trén luong.

Tix khoa: Udc luwong khodng cdch, mang no ron
sau YOLO.

Abstract

Limiting a distance is one of the popular terms for
objects such as pedestrians, vehicles, and boats
moving on traffic routes. Subjects must maintain a
sufficient distance to ensure safety and prevent
possible collisions. To be able to estimate the safe
distance, this study applies the Euclidean distance
determination algorithm to be able to predict the
safe distance between moving objects. First, we
will use the YOLOvVS deep neural network to
detect objects and the OpenCV library to process
images, The distance between objects is then
estimated for any pair of objects in the frame,
which will be indicated by a red border if unsafe,

otherwise by a blue or yellow border. The

proposed method has been tested and evaluated

for videos recording scenes of: pedestrians on the
road, vehicles on the route or boats traveling on
the channel.

Keywords: Estimate safe distance, YOLO deep
neural network.

1. Gioi thiéu

Gian cach nguoi di lai trong dam dong tranh lay
lan dich bénh nhu dich COVID-19, uéc lugng khoang
cach an toan gilra cac phuong tién giao thong duong
bd hodc duong song 1a van dé rat dugc quan tam. Khi
céc ddi twong nay tiép xtic gan hodc phuong tién giao
thong va cham co thé gdy ra cac rui ro nghiém trong
cho xi hoi va cong ddng. Chinh vi vay can xdy dung
phuong 4n hd trg gidn cach xa hdi tai cac noi cong
cong ty dong hodc tai cac tuyén duong giao thong
gitip hd tro canh bao cho ngudi di bo, nguoi dicu
khién phuong tién giao thong gitip tranh duoc cac rii
ro ¢6 thé xay ra.

Phuong 4n gidn cach ddi tugng chinh 1a bai toan
wdc luong khoang cach giita cac ddi twong dé co
phuong an dam bao cac ddi tuong dang di chuyén c6
khoang cach an toan hay khong. Dé lam duoc diéu d6
dau tién phai phat hién dugc ddi twong qua hinh anh
cua cic camera giam sat, sau d6 udc lugng khoang
cach gitra cac ddi twong, dua ra canh bao hodc huéng
xtr 1y phu hop d6i véi cac ddi tuong dang di chuyén
khong dam bao an toan.

So dd téng quat ciia phuong an xay dung céng cu
wdce lugng khoang cach dén cac dbi tuong duge thé
hién trong Hinh 1.

. fpia Udrc lugng M6 ta két qua
Khung h',"h Phat hién d&i khodng cach daura/canh
quan sat tuong o p
doi tuong bao

Hinh 1. Qui trinh woc hong khodng cdch giita cdc doi twong

Chirc ning chi tiét ctia cac thanh phan trong so do
Hinh 1. s& duoc trinh bay cu thé trong muc 2 va muc
3.2, 3.3 sau day, muc 4 cai dat thi nghi¢ém va danh gia,
phan két luan duoc trinh bay trong muc 5.

2. Phat hién ddi twong
D3 c6 rat nhiéu nghién ciru vé phat hién dbi tugng
dya trén hinh anh. Trong nhing nam gan day, véi su
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phat trién khong ngimg cta hoc sau, nhiéu nha nghién
ctru da dua mang no ron tich chap (CNN) vao linh vuc
phat hién dbi tuong va dat nhimg két qua duoc ghi
nhan. Dac biét 1a mang no ron YOLO trong phat hién
dbi twong. YOLO la viét tit ciia cum tir “You Only
Look Once”, tirc chi kha nang du doan tat ca cac ddi
tuong c¢6 mit trong mot hinh anh chi trong mot lan
truyén dit ligu.

YOLO 1a m hinh phat hién ddi twong theo thoi
gian thyc tién tién. YOLOv1 va YOLOV2 [1] 1a mo
hinh hai thé hé du tién cua YOLO. YOLOV3[2] la
phién ban thtr ba dugc gidi thi¢u vao nam 2018 nhu
mot cai tién so véi YOLOV2, nham ting do chinh xac
va tbe @6 cua thuat toan. Mot trong nhitng cai tién
chinh trong YOLOV3 14 viéc st dung kién tric CNN
méi co tén 1a Darknet-53. Darknet-53 1a mot bién thé
ctia kién trac ResNet va duoc thiét ké danh riéng cho
cac nhiém vu phat hién déi tugng. Sau d6 1a mot loat
cac phién ban khac ra doi gom YOLOv4 (nam 2020)
[4] boi Bochkovskiy va cong su tir mot cai tién so cua
YOLOvV3, YOLOvVS (nam 2020) [5] bdi cung mdt
nhom di phat trién thuat toan YOLO ban dau dudi
dang mot dy an ma nguén mo va duge duy tri boi
Ultralytics, YOLOvV6 (ndm 2022) [6] bdi Li va cong
swr, YOLOV7 (ndm 2022), ¢6 mdt s6 cai tién so v&i cac
phién ban trudc, mot trong nhiing cai tién chinh 14 viée
str dung cac anchor box. YOLOV7 ciing c6 d6 phan
giai cao hon so vdi cac phién ban trude. N6 xtr 1y hinh
anh ¢ do phan giai 608 x 608 pixel, cao hon d¢ phan
giai 416 x 416 dugc st dung trong YOLOvV3. D6 phan
giai cao hon nay cho phép YOLO v7 phat hién cac dbi
tugng nho hon va ¢6 d6 chinh xéac tong thé cao hon.

YOLOVS 1a phién ban méi duoc cong bd vao dau
nam 2023 [8], YOLOv8 dd mang lai nhidu diém tich
cuc so v6i phién ban tién nhiém, nhu phat hién khong
dung anchor, gidi thi¢u 16p tich chdp C3 va tang
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cuong mosaic. YOLOVS ¢6 nhiéu tham sb hon so véi
cac phién ban tién nhiém nhu YOLOVS, nhung it tham
s6 hon so v6i YOLOV6. N6 cung cép khoang 33%
mAP nhiéu hon cho cac mé hinh kich thudc n va mAP
16n hon néi chung. YOLOVS c6 thoi gian suy luan
nhanh hon so v&i tat ca cac phién ban YOLO khac.
Trong YOLOVS, ta co cac kich thudc mo hinh khac
nhau: YOLOVS - n - nano, s - small, m - medium, 1 -
large va x - extra large. Kich thudc mo hinh twong ing
tuyén tinh voi mAP va nghich dao twong tmg véi thoi
gian suy luan. Cac mo hinh 16n mét nhiéu thoi gian
suy luén dé phat hién déi tugng mot cach chinh xac
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v6i mAP cao hon, Hinh 2 dua ra so sanh gia tri trung
binh mAP50-95 cia YOLOVS trén dit licu COCO [3]
v6i phién ban YOLOv6 va YOLOvV7 cho thiy do
chinh xac cao hon han.

Dic biét YOLOVS hd tro giai quyét duoc ba van
dé trén mot khung hinh dé 1a: Phat hién dbi twong
(Object Detection), phan ving dbi tugng (Instance
Segmentation) va phan loai ddi tuwong (Image
Classification). Do cac uu viét cia YOLOV8 nén trong
nghién ctru nay s dung YOLOv8 dé phat hién ddi
tugng nguoi di by, phuong tién tham gia giao thong
duong bo va duong thuy.

3. Ué6c lwgng khoang cach

Ubc luong chinh xac khoang cach giita hai ddi
tuong trong khong gian thyc (3 chiéu - 3D) 14 bai toan
khong phai d& dang va phu thudc vao nhiéu yéu to. Dé
don gian hon, & day chuyén ddi anh bdi canh (khong
gian thyuc) sang khong gian hai chiéu (mat phing) theo
huéng nhin tir trén xudng, khi d6 moi ddi tugng déu
¢6 thé coi la dang dtg trén cing mot mat phang, va
¢6 thé d& dang wdc lugng khoang cach giita cac ddi
tuong bang cong thirc Euclid.

3.1. Phwong phdp woc lwong

Ban dau, mang st dung no ron hoc sau CNN dugc
dung dé phat hién déi tuong tau thuyén, ¢ day lya
chon mang hoc sdu CNN dya trén thuét toan YOLOvV8
[8] duoc sir dung dé phat hién dbi tugng trong khung
hinh video. Tir két qua phat hién, chi ghi nhan cac ddi
tuong quan tam, cac 16p déi tugng khac bo qua trong
tmg dung nay. Do d6, hop gi6i han pht hop nhét cho
tung ddi tugng duoc phat hién co thé duoc v& trong
cac khung hinh cia video va cac dit liéu vé ddi tugng
dd phat hién nay s& dugc st dung dé udc luong
khoang cach dam bao an toan.

Gia st may ghi hinh dwoc chup & goc c¢b dinh lam
khung hinh ctia video va cac khung hinh nay dugc coi
1a ché d6 xem phdi canh (Hinh 3) dwoc chuyén thanh
ché do xem tir trén xubng hai chidu dé wéc tinh do
khoang cach chinh xac hon (Hinh 4). Trong phuong
phap nay, gia dinh ring ngudi di b trong khung hinh
video dang di chuyén trén cing mot mat phang. Bén
diém mat phang duoc chon tir khung hinh va sau d6
chuyén sang ché do xem tir trén xubng. Vi tri ciia mdi
dbi twong co thé duge udce tinh dua trén ché do xem
tir trén xudng. Khoang cach giita cac ddi tugng co thé
do va thu nho. Tuy thudc vao khoang cach ti thiéu
dit trude, bat ky khoang cach nao nho hon khoang
cach chap nhan dugc gitra hai ddi tuong bit ky s&
dugc biéu thi bang cac duong mau do dung lam canh
bao phong ngura.

3.2. Hiéu chinh ché d¢ xem khung hinh (video)

Ving quan tim (ROI) dugc chuyén sang mién 2D,
sau d6 bién dbi tir ché do phdi canh (nhw minh hoa
mot bdi canh chup trén dudng phd trong Hinh 5a)
thanh ché do theo huéng nhin tir trén xudng (minh hoa
trong Hinh 5b). Trong thu vién ma nguén md vé thi
gidc may tinh (OpenCV), chuyén d6i phdi canh 1a mot
phuong phéap hiéu chinh huéng nhin bao gém viéc
chon bdn diém trong ché d6 xem phdi canh (Hinh 5a)
va anh xa chung téi cac goc cua hinh chir nhat (Hinh
5b). Do d6, moi dbi tugng déu dugc coi 1a dang ding
trén cing mot mat phang. Khoang cach giira nhiing
d6i twong di chuyén tuong tng véi s6 lugng pixel &
ché d6 xem tir trén xuéng c6 thé duge ude lugng.
3.3. Uéc luong khodng cdch

Céc budc cua quy trinh udc lugng khoang cach
nhu sau, vi tri ciia hop giéi han cho mdi déi tuong la
(x, v, w, h) trong ché do xem phdi canh va chuyén d6i
thanh ché d6 xem theo hudng tir trén xudng. Di véi
mdi nguoi di bo, vi tri trong ché do xem tir trén xudng
dugc udce tinh dya trén diém chinh giita dudi cing cia
hop gi6i han. Khoang cach gitta mdi cap dbi tuong co
thé dugc tinh toan tir ché do xem tir trén xudng va
khoang céach duoc chia ty 1¢ theo hé ) ty 1€ udce tinh
tlr hiéu chinh ché do xem camera. Cho vi tri cua d6i
tuong trong anh 1an luot 14 (x1, y1) va (x2, y2), khoang
cach giita hai ddi twong, ky hiéu d, c6 thé duoc tinh
theo cong thure Euclid nhu sau:

d=\/(x; — %)% + (7, — y1)? (1)

Cip dbi tugng c6 khoang cach duéi khoang cach
tdi thiéu co thé chdp nhan dwoc, ky hiéu la ¢, duogc
danh d4u mau do va nhiing cap déi tugng con lai dugc

b)

Hinh 5. a) Ché d@p xem phéi cinh ban diu, b) ché dp

xem theo hwéng tiv trén xudng sau khi higu chinh
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danh diu mau xanh 14 cdy. Mot duong mau do ciing
dugc vé& giita cip d6i twong co6 khoang cach dudi
ngudng xac dinh trudc. Cach danh mau cho hop gidi
han, ky hiéu ¢, dugc dinh nghia nhu sau:
red d<t
c= jyelow d =t 2)
green d >t

Trong nghién clru nay gia tri t (khoang cach giira
hai déi tugng) dugc tinh theo sb pixel (ng voi ti 16
khoang cach mét (m) twong ung), vi du voi nguoi di
bo thi gia tri t tr 50 pixel - 80 pixel (twong duong
khoang cach 1,524m - 1,828m).

4. Cai dat va thir nghiém

Mb hinh dugc cai dat bang ngdn ngir lap trinh
Python, cic thu vién hd trg nhu OpenCV, Numpy,
Pillow va Ultralytics cho YOLOVS.

Thir nghiém gdm hai giai doan: Giai doan dau thu
thap dit liéu va hudn luyén mé hinh bang YOLOvS dé
phat hién ddi tuwgng; giai doan sau s& thir nghiém udce
luong khoang céach giita cac dbi tugng phat hién.

Bo dit liéu ding dé huan luyén mé hinh phat hién
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dbi trong nguoi di bo gdm 747 anh (voi 697 anh duoc
tai vé tir ngudn [11] va 50 anh ty thu thap va gan nhan),
tach ra thanh ba tap anh: Tép train 1a 523 anh (70%),
tap valid 1a 149 anh (20%) va tép test la 75 anh (10%).
St dung YOLOv8n (YOLOvSn (Nano model) dé
huin luyén trén Colab Google v6i chu ky 1a 100
epochs, trong thoi gian 0,454 gio (27 phut 52 giay)
dugc moé hinh véi cac thong sd tin cdy P (Precision),
R (Recall) va mAP (Mean Average Precision),
mAP50-95 nhu trong Bang 1. Vi bd dir li¢u nay
mAP50-95 cua mo hinh 1a 94,3% cao hon mAP50-95
ctia bo dir lidu cia COCO [3] (cho 80 ddi tuwong) 1a
57,3% [8].

Bo dir liéu ding dé huan luyén mé hinh cho phat
hién d6i twong tau thuyén gdm 899 anh véi 849 anh
dugc tai vé tir ngudn [9] va 50 anh ty thu thap va gan
nhén, tach bo dir li¢u thanh ba tap: Tap train 1a 629
anh (70%), tap valid 1a 180 anh (20%) va tap test la
90 anh (10%). Str dung YOLOv7n va YOLOvSn dé
huin luyén trén Colab Google v6i chu ky 1a 100
epochs, dugc mo hinh véi cac thong s P, R, mAP va
mAP% nhu trong Bang 1. Véi chu ky hudn luyén tir
100 dén 140 epochs cho két qua twong ty Bang 1.

Bing 1. Két qud hudn luyén mang YOLOv7n va YOLOv8n phdt hién doi tiwong nguwoi di bp va tau thuyén

7 P R mAP mAP-%
TT Mang Tap dir liu S0 4nh
(%) (%) (%) (%)
1 Nguoi di bo 747 88.2 90.7 95.1 91.1
YOLOv7 5
2 Tau thuyén 899 85.7 89.8 91.5 62.7
3 Nguoi di bo 747 98.2 97.7 99.1 95.1
YOLOv8 R
4 Tau thuyén 899 89.7 91.8 94.5 65.7
4 YOLOVS COCO[8] 330K 57.3

Bing 2. Két qud hudn luyén mang YOLOv8n cho phdt hién déi twong phwong tién giao thong dwong bp

+r bl frong P R mAP mAP 50-95

) (%) (%) (%) (%)

1 Big bus 81.3 39.7 74.1 55.8
2 Big truck 834 45 64.1 424
3 Bus-1 5 87.5 4.9 2.5
4 Bus Simulator 24 83.3 25.8 20.7
5 Car 84.8 74.2 82.5 52.2
6 Mid truck 74.9 41.2 42.7 329
7 Small bus 222 24.5 14.2 8.7
8 Truck Simulator 70.3 55.8 61.5 40.4
9 Truck-1 46.3 68.5 46.6 36.4
10 Truck-m 41.7 67.4 37.6 29.7
11 Truck-s 29.8 55.2 23.8 16.7
12 Truck-x1 49.1 77.7 58.1 459
Trung binh 51.1 60.0 44.7 32.0
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a)

b)

Hinh 6. Uc luong khodng cich giita an toan giita nhiimg
nguoi di b. a) la anh dau vio, b) li dnh két qud wéc luong

Tu Bang 1 ¢6 thé théy gia tri tin cdy P, R, mAP su
dung mang huan luyén cia YOLOVS va YOLOv7 déu
kha cao va cia YOLOVS cao hon YOLOvV7, dac biét
gia tri mAP3 cia YOLOVS ¢on cao hon khi sir dung
b6 dit liéu hudn luyén COCO[8]. Do d6 c6 thé tin cay
lwa chon YOLOVS trong viéc phat hién ddi trong dé
giai quyét bai toan ctia nghién ctru nay. Vi vy s& sir
dung YOLOVS trong huan luyén phat hién déi tugng
xe co gi¢i duong bo va tau thuyén.

Bo dir liéu ding dé huén luyén mé hinh cho phat
hién d6i tugng phuong tién giao thong dudng bo (12
loai xe co gidi - dugc liét ké trong Bang 2) gom 4058
anh dugc thu thap tir nguon [10] (trong d6 tap train 1a
2634 anh (65%), tap valid 1a 966 anh (24%) va tap test
12 458 anh (11%)). St dung YOLOVS dé huén luyén
véi chu ky 1a 80 epochs, trong thoi gian 2,024 gio
duogc cac ti 1€ tin cay trung binh cho 12 phuong tién
nhu sau: P 1a 51,1%, R 1a 60% va mAP = 44,7%,
mAP50-95 1a 32% (mAP50-95 trén bd dir liéu COCO
12 53,7% [8]). Cu thé cta timg loai phuong tién theo
Béang 2.

Do su dung phat hién cho 12 déi tuong xe cg,
nhiéu ddi twong ¢ hinh dang gan nhu twong tu nhau
chi khac nhau vé kich thuéc, dan dén phat hién nham
1an c6 thé xay ra, theo Bang 2 d& dang thiy d¢ tin cay
ctia mot s6 loai phuong tién loai ¢& nho kha thép nhu:
Bus-1, Bus - s, Small bus,... Dé cai thién do tin céy, co
thé nhom cac loai phuong tién vao ba nhom: Bus, Car,
Truck. Gan lai nhin va huin luyén lai mo hinh phat
hién phuong tién xe cd, dugc bang Kkét qua do tin cay
sau khi huan luyén theo Bang 3 véi mAP50-95 trung
binh cho ba di twong 14 66,3, cai thién hon so v&i
tredong hop phat hién cho 12 dbi tugng.

Bing 3. Két qud hudn luyén mang YOLOv8n cho phdt
hién ddi twong phwong tién giao thong dwong bp

mAP
x P R mAP
TT Doi twgng %) %) %) 50-95
0 0 0 (%)

Bus 8.3 78.7 741 62.8
Truck 834 777 821 61.9

Car 85.8 822 825 632
Trung binh  85.17 79.53 79.57 62.63

Tiép theo thir nghiém trén video wdc lugng khoang
cach an toan gitra nhitng nguoi di bo trén dudong phd
v6i nguong khoang cach ude lugng pixel 1a tir 50
pixel dén 80 pixel ing véi 5 feet - 6 feet (twong dwong
khoang cach 1,524m - 1,828m). Hinh 6 1 két qua udc
lugng khoang cach gitta nguoi di bd trén mot khung
hinh cta video. Nhimng trudng hop déi twong ngudi
duogc bao hinh chit nhat mau do 1a truong hop udce
luong canh bao khoang cach khong an toan, ngugc lai
nhimg dbi twong nguoi ¢6 hinh chir nhat mau xanh 1a
an toan.

Thtr nghiém cho video uéc lugng khoang cach an
toan giira cac phuong tién xe 6 to trén duong phd (van
tdc dudi 60km/h - theo Luat sé: 23/2008/QH12 - Luat
giao thong duong b [12]) vai ngudng khoang cach
uoc luong 1a trén 35m), cac truong hop khac khi tng
dung thyc té c6 thé phai hiéu chinh cho phu hop. Hinh
7 1a két qua woc lugng khoang cach giira cac phuong
tién 0 t0 trén mot khung hinh cua video.

Hinh 7. Uéc luong khodng cdch giita an toan giita

nhitng phwong tién 6 16. a) la anh diu vao, b) la Gnh
két qua wéc lwong
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Khoang cach an toan cua cac tau thuyén khi tham
gia luu thong trén ludng tuyén duong séng chua dugce
chi 15 cu thé bao nhiéu trong Thong tur s 19/2013/TT-
BGTVT ngay 06/8/2013 cua B¢ truong B Giao
thong vén tai [13]. O day chi thir nghiém udc luong
khoang céch an toan giita cac phuong tién tau thuyén
lwu théng trén ludng tuyén véi ngudng khoang cach
woe luong 1a tir 35m - 55m, khoang cach nay co thé
hiéu chinh cho pht hop vé6i hoan canh cu thé va kich
thudc dai ngan khac nhau ciia cac loai tau thuyén.
Hinh 8 1a két qua u6c luong khoang cach giira cac tau
thuyén di chuyén trén séng trén mot khung hinh cua
video.

Trong md hinh udc lugng khodng cach thi khau
phat hién ddi tugng 1a quan trong nhat, vi khi phat hién
dugc d6i twong thi mai 6 thé ude lwong duoc khoang
cach giita cac d6i tuong. Tir Bang 1 va 3 ¢6 thé thiy
mo hinh phat hién ddi twgng véi YOLOVS 1a kha tdt,
dic biét ddi véi ddi twong 1a ngudi di bo va ddi tuong
tau thuyén c6 mAP50-95 lan luot 14 95,1% va 65,7%
cao hon mAP50-95 ciia mo6 hinh YOLOvS véi dir liéu
COCO. D tin cdy cao giup phat hién d6i tuong chinh
xéc hon, didu nay lam cho viéc uéc lugng giira cac ddi
tuong gip nhiéu thuan loi.

Hinh 8. Udc lugng khodng cdch giiia an toan giita nhitng tiu

thuyén. a) li nh déu vio, b) li anh két qud wéc leong

5. Két luan

Nghién ctu nay da dua ra mo hinh udc luong
khoang céch giita cac d6i tuong: Xe 6 t6, nguoi di bo,
tau thuyén luu hanh trén séng nude. Tir két qua thir
nghiém cho thiy d3 giai quyét phan nao bai toan udc
lwong khoang cach dam bao an toan cho cac ddi tugng
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nguoi di by, xe cd trén duong, tau thuyén trén
song/bién. Do tin cdy phat hién dbi twong st dung
YOLOVS dugc chi rd trong cac Bang 1, 2 va 3 véi
mAP50-95 cao hon véi trudng hop st dung bo dir lidu
COCO phat hién cho 80 d6i tuong.

Hudéng nghién ctu tiép theo s& tap trung nghién
ctru cai thién két qua phét hién d6i twong véi YOLOV9
vira duoc cdng bd vao thang 2/2024 [14] va phét hién
thém cac ddi tuong khac cho phuong tién tham gia
giao théng duong bo va céc vat thé la (nhu cano, phao
ctru sinh, d4 ngdm, chudng ngai vat la,...) ndi trén
bién str dung YOLOV8 véi bo dit liéu thu thap thuc té
hoac gia lap trong phong thir nghiém mo phong. Viéc
nghién ctru ude luong khoang cach dén cac vat thé la
gilp tau thuyén tranh ¢am va dam bao an toan khi luu
thdng trén ludng tuyén.

Ngoai ra s& nghién ctru thém phuong phép do tbc
d6ng van chuyén cua cac dbi trong cung di chuyén dé
udce lugng khoang cach phu hgp dam bao tét hon cho
giao théng dudong thuy.
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Nghién ctru nay dugc tai tro béi Truong Pai hoc
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