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Tém tit ndi dung— VisionWalk la ang dung Al trén nén
tang di dong, hé trg ngu’dl Kkhiém thi di chuyen an toan va tu
tin hon. St dung cac mod hinh hoc sdu nhu YOLOvS, u’ng dung
nhan dién bién bdo giao thong, vat can va nguy hiém tiém 4n
theo thdi gian thuc. Cdc tinh ning chinh bao gom canh bao bién
bao giao thong, phat hién Vét can tinh va di dong, cung udc
luwgng khoang cach chinh xac. VisionWalk tin dung camera
dién thoai va cong nghé chuyen van ban thanh giong néi, dam
bao chi phi thap va dé tlep can. Ung dung giup tang cuong tinh
doc 1ap, an toan va hoa nhiap xa hoi cho ngudi khiém thi.

T khéa— Diéu hudng hé trg béng AI, H6 trg ngu’m Khiém
th1, Nhén dién bién bao giao thong, Phat hién vat can, YOLOVS,
Diéu hu’ong thoi gian thuc, Cong nghé chuyen van ban thanh
giong noi.

1. G161 THIEU

Di chuyén trén céc con phd dong dic hoic trong cic khong
gian cong cong 12 mot thach thic 16n d6i v6i nhiing ngudi
khiém thi. Viéc khong thé phat hién ra cic vat can, bién
bdo giao thong hoic thay ddi trong moi trudng xung quanh
thudng din dén rdi ro cao vé tai nan va giam su doc lap
trong viéc di chuyén. Khi cong nghé ngly cang phat trién,
cic giai phap st dung Tri tué Nhin tao (AI) da xuét hién
nhu mot cong cu tiém ning trong viéc hd trg nguvi khiém
thi di chuyén an toan va hiéu qua.

Dy 4n VisionWalk nhim gidi quyét nhiing khé khin
nay bang cach phat trién mot trg 1y din dudng st dung Tri
tué Nhan tao, dudc thiét ké dic biét d&€ hd trg ngudi khiém
thi trong viéc di chuyén trong thoi gian thuc. Bing céch st
dung cac ky thuit thi gidc mdy tinh va cdic mdé hinh AT,
VisionWalk sé nhan dién cdc bién bdo giao thong quan
trong, cidc VAt cin va cic nguy coO tiém 4an trén dudng di,
ddng thdi cung cip canh bdo am thanh ngay 1ap tic dé huéng
din ngudi dung.

Ung dung nay sé tap trung vao ba chic ning chinh:
Nhin dién bién bdo giao thong trong thdi gian thuc, Phat
hién cic vat cin tinh va di dong, va cubi ciing 1a cung cip
canh bao va chi din thdi gian thyc gidp ngudi dung di chuyén
an toan. S dung camera cla dién thoai di dong, hé théng
sé nhan dién va phan loai c4c bién bdo giao thong nhu bién

cAm ngudi di bd, vach qua dudng danh cho ngudi di bo, cling
v6i cac vat can nhu cft den, xe cd, hodc khu vuc cong trinh
thi cong. Ngoai ra, ing dung con tinh toan khoang cach va
huéng di chuyén clia cdc vat can va canh bdo ngudi ding
tuong ung.

Hé théng sé dugc tdbi wu héa d€ hoat dong trén cic
nén tang di dong phd bién, gitip ngudi dung dé dang tiép can
ma khong can thiét bi phan ciing dic biét. Thong qua du 4n
nay, ching tdi khong chi muén cai thién sy doc lap va an
toan cho ngudi khiém thi ma con gép phan xdy dung mot xa
hoi hoa nhip hon, ndi cong nghé Al c6 thé duge tng dung
dé€ nang cao chit lugng séng cho nhém ngudi yéu thé.

II. NHUNG CONG TRINH NGHIEN CUU LIEN QUAN

Trong nhiing nim gan déy, cic nghién ctu va ting dung
cong nghé AT cho ngudi khiém thi da dat dugc nhiéu tién bo
ding k€, dic biét 1a trong linh vuc hd trg di chuyén va phat
hién vat can. Mot sb hé théng va nghién ciiu ndi bat trong
linh vuc nay bao gom:

1) Wayfinder - Hé théng hd tr¢ ngudi khiém thi di
chuyén trong mdi trudng khong gian cong cong: Hé
théng Wayfinder st dung cong nghé GPS va cam bién
dé gitip ngudi khiém thi di chuyén trong cic khu vuc
cong cong nhu trung tdm thuong mai hodc san bay. Tuy
nhién, hé théng nay chi yéu sir dung tin hiéu 4m thanh
dé cung cip thong tin va khong thuc su tip trung vao
viéc nhan dién céc vat cdn hodic bién bdo giao thong
trong moi trudng xung quanh.

2) NAVCog - Ung dung din dutng cho ngudi khiém thi st
dung cong nghé Bluetooth Low Energy (BLE):
NAVCog 1a mot ting dung hd trg ngudi khiém thi trong
viéc tim dudng trong cic khu vuc noi bo, ching han
nhu cic toa nha hodc bénh vién. Hé théng nay st dung
BLE d€ xdc dinh vi tri va cung cip hudng din qua tin
hiéu am thanh. Tuy nhién, Wng dung nay khong cung
cip kha niing nhan dién va canh bdo vé cic vit can di
chuyén hoic bién bdo giao thoéng, ma chi tp trung vao
din duong.

3) BlindSquare - Hé thong din dudng cho ngudi khiém
thi st dung GPS: BlindSquare la mot Gng dung di



dong dudc thiét ké dé gitip ngudi khiém thi diéu huéng
moi trudng ngoai troi thong qua hé thdng dinh vi GPS.
Ung dung cung cip thong tin vé cic dia diém xung
quanh va canh bdo vé& cdc vat thé cd dinh. Tuy nhién,
BlindSquare khong tich hgp kha ning phat hién vt
can dong, nhu xe cd hodc ngudi di bo khic, trong khi
cdc mbi nguy hiém nay thudng xuyén giy ra su cb trong
qua trinh di chuyén ctia ngudi khiém thi.

4) Sénar-based Systems - Hé thng st dung séng
siéu Am va cdm bién khoang cach: Mot s6 hé théng hd
trg ngudi khiém thi sit dung cam bién siéu am dé phat
hién vat can trudc mat va canh bao cho ngudi st dung
qua am thanh. Vi du, hé thdng Ultracane st dung
cam bién siéu am dé€ phat hién cic vat can tinh va di
chuyén trong pham vi gan. Tuy nhién, cic hé thdng nay
c6 han ché trong viéc nhan dién cdc vat cian nhd hoic
khong thé phat hién vat c4n di chuyén nhu xe cd, va do
chinh xdc cta ching c6 thé bi énh hudng bdi moi truong
xung quanh.

5) Deep Learning for Object Detection: Viéc
ap dung cac mo hinh hoc sau (Deep Learning) trong
nhan dién d6i tugng di cho thiy hiéu qua rd rét trong
céac bai toan nhan dién vat cdn va bién bdo giao thong.
Cac mo6 hinh nhu YOLO (You Only Look Once)
va Faster R-CNN da dugc st dung trong cdc tng
dung nhin dién bién bdo va vat thé trong nhiéu linh
vuc khac nhau. Cac nghién cttu nhu ciia Redmon et al.
(2016) va Ren et al. (2015) da ching minh kha nang
cia YOLO va Faster R-CNN trong viéc phat hién cac
dbi tugng trong anh véi dd chinh xdc cao va tbe do xir
Iy nhanh.

6) Vision-based Assistive Technologies
for Blind: Cic nghién ctu vé& cong nghé hd tro
ngudi khiém thi dua trén thi gidc st dung camera
dién thoai va cdc md hinh hoc mdy d€ phat hién bién
bao giao théong va vat can. Vi du, nghién ctu cia
Pustokhina et al. (2016) gi6i thiéu mot hé théng phat
hién bién bdo giao thong bing cach st dung mo hinh
hoc séu véi dir liéu anh tu camera di dong. Tuy nhién,
nhitng hé théng nay chua hoan thién trong viéc nhan
dién da dang cdc vat can di chuyén va tinh toan khoang
cach chinh xac.

(3 Mic du cic hé thdng hién tai dd mang lai nhiéu lgi ich cho
ngudi khiém thi trong viéc di chuyén va nhan dién vat can,
nhung hau hét van thiéu tinh niing phat hién cic vat can dong
(nhu xe cd va ngudi di bd) hoidc kha ning nhian dién bién
bdo giao thong chinh xdc va thoi gian thyc. VisionWalk
dua trén su két hop clia cic md hinh hoc sdu nhu YOLOVS
vad Faster R-CNN d€ cung cip kha ning nhin dién chinh
x4c bién bdo giao thong va vat cin, dong thdi st dung cic
mo hinh do chiéu sau d€ tinh todn khoang cich va huéng di
chuyén ctia cic vat can. Piéu nay gitip ngudi ding nhan dugc
canh bdo chinh xdc va kip thdi vé& cac nguy cg, tif d6 cai thién
kha ning tu di chuyén va an toan cho ngudi khiém thi.

III. Y TUGNG TIEP CAN

Dé thuc hién dng dung VisionWalk, mdt trg ly diéu
huéng thong minh cho ngudi khiém thi, ching t6i sé& st dung
su két hop ciia cic mo hinh hoc mdy va xi 1y hinh 4nh thoi
gian thuc d€ nhan dién bién bio giao thdong va vat cén, tll
d6 dua ra canh bao am thanh cho ngudi st dung. Dudi day
1a nhiing budc chinh trong qua trinh tiép cin va xdy dung hé
théng:

1) Thu thap Dit liéu Ung dung sit dung camera dién thoai
lam thiét bi thu thap hinh dnh/video tif moi trudng xung
quanh ngudi dung. P€ ddm bio hiéu qua trong viéc nhin
dién va phat hién vat can, hé théng sé lién tuc thu thap
dit liéu tif camera khi ngudi ding di chuyén.

2) X ly Di liéu va Nhan dién Bién bdo:

« Bién bio giao thong: M6 hinh hoc siu, ching han
nhu YOLO hoac Faster R—-CNN, sé dudc st dung
dé nhan dién cac loai bién bdo giao thong trong anh.
Céc bién béo nhu "Cdm nguoi di bo", "Tré em qua
duong", va "Duong tron trugt" s€ dudc uu tién nhéan
dién. Két qua tra vé bao gdm tén bién bdo va vi tri
clia n6 trong hinh anh, tit d6 c6 thé dua ra canh bdo
am thanh cho ngudi dung.

o Phat hién vat can: Cac m6 hinh YOLO (hodc Ef—
ficientDet) sé gidp phdt hién cdc vat can trén
dudng nhu cot dén giao thong, bién bio, gbc cay,
hay tham chi cidc phuong tién giao thong nhu
xe mdy, 0 td va ngudi di bd. MO hinh Depth
Estimation (Du dodn chiéu siu) s& gilp tinh
toan khoang cich tif ngudi st dung dén vat cén,
tir d6 quyét dinh miic do vu tién cia cinh bdo.

3) Du doan khodng cdch va huéng di chuyén cilia vat can:
Mot trong nhiing di€ém quan trong trong dUng dung 1a
kha ning du dodn khoéang cdch va huéng di chuyén cia
cdc vat can. Diéu nay sé gitip ngudi dung hiéu rd hon vé
mbi nguy hiém hoic su thay d6i méi trudng xung quanh.
Céac md hinh nhu MonoDepth2 (Du doin chiéu siu
tu camera don) hodc Stereo Depth Estimation
(Du doén chiéu sau tif camera kép) sé& dudc st dung dé
xac dinh khodng cdch tif ngudi st dung dén cac vat can.

4) Canh bdo va Piéu huéng: Sau khi cic bién bio va vat
can dudc phat hién, ing dung s€ st dung thu vién Text -
to-Speech (TTS) nhu Google TTS hodc Amazon
Polly d€ phdt 4m thanh c4dnh bdo. Cic cdnh bdo Am
thanh nay s€ gitip ngudi dung nhén thic ro rang céc tinh
hubng nguy hiém hoic huéng din ho di chuyén an toan,
vi du: “Cé bién bdo Cdm nguoi di bo cdch ban 3m”
hay “Co xe mdy cdch ban 1.5m bén phdi”.

5) Tboi uu héa va trién khai trén thiét bi di dong:

o Tb6i vu héa md hinh: D€ tng dung hoat dong muot
ma trén cdc thiét bi di dong phd théng, cic mo
hinh hoc mdy sé dugc t6i uu héa bing cic cong
nghé nhu TensorFlow Lite hodc PyTorch
Mobile. Cac ky thudt nhu Quantization va



Pruning ciing sé dugc st dung dé€ giam kich thudc
mo hinh va ting tbc do xi ly.

o HOJ tr¢ da nén tang: Ung dung sé dudc phat trién
trén nén ting Flutter hodc React Native, cho
phép ting dung hoat dong trén cd Android va 10S
v6i kha nang tuong thich cao.

6) Pam bdo thdi gian thuc: PE cung cip canh bao kip thdi
va hiéu qua, tng dung cin xid 1y va phén tich dif liéu
trong thdi gian thuc. Dam bao ring do tré khi phan tich
hinh anh dudi 1s sé giup ngudi dung nhin canh bao
nhanh chéng va chinh xac.

7) Phat trién va trién khai: Sau khi mo hinh dudc huin
luyén va toi uu héa, ing dung sé dudc phat trién, thir
nghiém, va trién khai trén cac thiét bi di dong. Quad trinh
thi nghiém sé tip trung vao viéc cai thién do chinh xac
clia cdc mo6 hinh phét hién va cidnh béo, ciing nhu t6i
uu hoéa trai nghiém ngudi dung.

(3 Tém lai, y tudng tiép cin clia VisionWalk tap trung vao
viéc két hop cong nghé AT, nhan dién hinh anh va 4m thanh
dé€ tao ra mdt ting dung hd trg ngudi khiém thi trong viéc di
chuyén an toan va doc 1ap. Céi tién va tdi vu héa cidc mo hinh
hoc sau 1a yéu td quan trong gitip Ung dung hoat dong hiéu
qua trén cac thiét bi di dong phd thong.

IV. MO HINH HOAT PONG VA CONG NGHE
A. M6 hinh co bdn
Dau tién quan sat mot md hinh hoat dong don gian nhu sau

ma hau nhu tit ci cic du 4n vé dinh huéng cho ngudi khiém
thi déu st dung:

Barricade L Depth
Detection Estimation Preprocessing
1y &
- Textto Speech
Camera's Sign : .
Phana Detection

Figure 1. Mo hinh co ban cho mot hé théng dinh huéng
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Figure 2. Minh hoa m6 hinh
B. Cdc cong nghé sut dung

D€ 1am hoan thién hon md hinh co ban, ta cAn phéi ting cuong
bing nhitng cong nghé hd trg nhu sau:

1) Framework phat trién AT:
e TensorFlow/Keras hodc PyTorch: Xay dung
va huén luyén md hinh hoc sau.
e OpenCV: Xt ly hinh anh cd ban, phat hién vat can
hoic két ndi v6i camera.
2) Mo hinh phat hién déi tuong:
e YOLOv8: Nhe, nhanh, phu hdp cho ung dung di
dong.
e Faster R-CNN: P9 chinh xdc cao, dung dé huén
luyén nhén dién bién bdo.
3) M0 hinh danh gia khoang cach:
e MonoDepth2: Dy dodn chiéu siu tif camera don
(RGB).
e Stereo Depth Estimation :Sd dung camera
kép néu co.
4) Phat 4am thanh canh bdo:
o Tich hgp thu vién Text-to—-Speech
Google TTS hodc Amazon Polly.
« Thong bao giong néi dé nghe va 16 rang.

(TTS) nhu

Pé hinh dung dudc viéc dp dung cic cong nghé nay nhu thé
nao, hiy quan sit biéu dd hoat dong sau:
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Figure 3. Cac mo hinh hoc mdy va cong nghé st dung trong VisionWalk



C. M6 hinh VisionWalk

App Start
Initialize
@®@————> DeviceCheck ———» CameraSetup ———» AudioSetup

System Ready

MainLoop
/Frame Ready—> Processimage Al Results—> GenerateFeedback Voice Alert
@——Camera Active—> CaptureFrame
— Continu
Error Detected Error Resolved End Session
ErrorStates
DeviceError ProcessingError OutputError
Figure 4. Luodng chinh cta dng dung
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Figure 6. H¢ théng phan hdi va canh bdo



V. MUC TIEU VA KET QUA MONG DOl
A. Muc tiéu

Ung dung VisionWalk nhim muc tiéu hd tr¢ ngudi khiém
thi trong viéc di chuyén an toan va tu tin hon trong moi trudng
giao thong. Cu thé, ting dung cung cip cdc cinh bdo thdi gian
thyc vé bién bdo giao thong, vat can va cic nguy hiém tiém
4n trén duong, gitip ngudi khiém thi nhan thiic va tranh dugc
cac chudng ngai vat, nhu xe cd, vat can hoac khu vuc khong
an toan. Ngoai ra, ung dung cling gitp nglIOl dung giam sy
phu thudc vao ngudi di kém hoic cdc thiét bi trg gidp truyén
théng nhu gy do dudng, hd trg ho ty tim dudng, nhan dién
khong gian, va dua ra quyét dinh khi tham gia giao thong.
Muc tiéu 1au dai 13 ting cudng an toan cho ngudi khiém thi,
déc biét & cac khu vuc dong dic hodc c6 nguy cd cao, va gilp
ho hoa nhap t6t hon vao xa hdi thong qua viéc ning cao kha
ning di chuyén doc lap.

B. Két qud mong doi

Két qui clia ting dung VisionWalk 1a kha ning phat hién
chinh xdc hon 90% cic bién bdo giao thong va vat can thudng
gip, bao gdm céc bién bdo cAm, bién chi din, canh bdo nguy
hi€ém va cdc vat can tinh hodc di dong nhu xe cd, ngudi di
bd khdc va dong vat. Ung dung sé cung cip canh bdo thoi
gian thuc véi do tré dudi 1 gidy, gitip ngudi st dung cé thé
phan ting kip thdi v6i cac nguy hiém. Ung dung dugc thiét
ké d€ hoat dong t6t trong moi diéu kién moi trudng, tif ban
ngay dén ban dém va trong cac diéu kién thoi tiét xAu. Ngoai
ra, ing dung sé dugc tdi uu héa d€ hoat dong mugt ma trén
céc thiét bi di dong phd thong, khong yéu ciu phan cing dic
biét, gitp tiét kiém chi phi va m& rong khd ning tiép cén cho
ngudi khiém thi.
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