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TOM TAT

Hién nay,. wng dung cua drone trong linh vuc Internet van
vat (IoTs) ngay cang tro nén rong rdi vi tinh thudn tién cho viéc
thuc hién nhiém vy giam sat. Drone co thé dwoc tich hop voi
nhiéu cam bién va duwoc sir dung trong nhiéu linh vuc khéac nhau.

Tuy nhién, dé hoan thanh mét hay nhiéu tac vu thi viéc diéu khién
drone chinh xac va thong minh la can thiet. Vi the, nghién curu dé

Tir khoa:

xudt mét phwong phdp diéu khién drone méi dé xdc dinh va tranh

vt can sw dung ket hop giita giai thudt xw ly anh thoi gian thuc

Drone, hoc sdu, xw ly anh,
loTs, YOLOvS

va phuong phdp hoc sdu dwa trén cau tric cia YOLOVS véi do
chinh xac trén 90%.

1. PAT VAN PE

Trong thoi dai cong nghé 4.0, thiét bi bay
khong nguoi 1ai (drone) dang dugc ung dung
rong rai tu linh vyc quan su dén dan dung. Nho
vao chi phi thdp va kha ning co dong cao nén
drone da trg thanh cong cu phd bién trong
nhiéu linh vuc nhu nong nghi¢p (Mogili va
cong su, 2018), dich vu giao nhan (Lee, 2017),
giam sat (Ding va cong su, 2018), 1am phim
(Fleureau va cong sw, 2016) va nhiép anh
(Puttock va cong sy, 2015).

Pé diéu khién duge drone thuc hién céc tac
vu néu trén, thi viéc thiét ké mo hinh tuong tac
ngudi — robot (HRI) rat can thiét. Hién nay,
HRI dang chuyén sang xu hudng sir dung cac
dong tac/ngdn ngit co thé dé diéu khién cac
thiét bi/may moc (Shyh-Wei Chen va cong su,
2022), (Farhat Naseer va cong su, 2022).
Nhiéu tmg dung da dugc trién khai thuc t& dua
trén sy tuong tac nay (Salvine va cong su,
2011). Hon ntra, viéc st dung HRI vao viéc
diéu khién drone cling thu hut duoc nhiéu sy
quan tim gan ddy trong nhiéu linh vuc khac
nhau nhu: chup anh trén khong va trinh sat cac

khu vuc, dia diém xay ra tham hoa (Erat va
cong sy, 2018). PSi véi phuong phap didu
khién theo cac mo hinh HRI, drone dugc diéu
khién thong qua bd diéu khién tir xa hodc thiét
bi cAm tay st dung cac nut 4n dinh hudng vit
Iy/cam ung hodc st dung dong tac/ngdn nglr
co thé dé di chuyén theo 4 hudng: tién, i, trai,
va phai. Ngoai ra, mot sd ing dung cho phép
diéu khién drone bang nim xoay mot cach
thuan tién. Tuy nhién, ddi voi phuong phép
truyén thong nay doi héi ngudi van hanh can
tuan tha cac thao tac chinh xac va phue tap.
Trong qua trinh hoat dong va thuc hién cac
nhiém vu chi dinh sin, drone phai tranh va
cham véi cac vat can trong mdi truong hoat
dong. bé khic phuc van dé nay, nguwoi van
hanh drone can dugc dao tao va thuc nghiém
nhiéu 1an. Vi vay, viéc dé& xuit giai phap tu
dong cho drone thuc hién cac tac vu co thé
giam bot yéu cau giam sat va diéu khién lién
tuc tir nguoi van hanh, tiét kiém thoi gian va
chi phi. Nhiéu nghién ctru da dya vao cam bién
LiDAR (Ramasamy va cong su, 2016),
(Ferrick va cong su, 2012), cam bién siéu &m
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(Gageik va cong su, 2015), va stereo camera
(Tacono va cong sy, 2018) dé x4y dung phwong
phdp tranh vét can cho drone. Ngoai ra,
Avalrez va cong su (2016) d&& xuit phuong
phép tranh vat can s dung duy nhit mot
camera cho drone. Tuy nhién, viéc st dung duy
nhat mot camera khi khong c6 dwoc thong tin
chiéu sau ctia anh s& rat khé dé xac dinh chinh
xac vat can va phuong phdp nay c6 do chinh
xac thap hon phuong phép st dung stereo
camera.

Véi su phat trién ctia phuong phap hoc sdu
- deep learning (DL), thi viéc tng dung
phuong phap hoc sdu vao cac linh vuc nhu
nhén dang dbi tuong, giong nodi, dinh vi va diéu
khién drone cang trd nén dé dang hon, dat
duoc nhidu két qua chinh xac (Fraga-Lamas va
cong su, 2019). Cu thé, mang no-ron nhén tao
tich chdp - convolutional neural network
(CNN) da dugc ung dung thanh céng vao cac
linh vuc thi gidc may tinh nhu nhan dang dbi
tuong va dinh vi dbi trong. Phuong phap nay
cho thay tinh kha thi khi 4p dung vao tic vu
tranh vat can trén drone. Vé6i su hd tro cla
phuong phap hoc sau - mang no-ron tich chap,
tinh chinh xac cua viéc xac dinh vi tri cia vat
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can s€ dugc céi thién trong qua trinh nhén dang
d6i twong v6i duy nhit mot camera trén drone.

Nghién ctru nay dé xuit mot phuong phép
diéu khién két hop voi giai thuat tranh vat can
st dung mang no-ron tich chap duoc xay dung
t6i vu trén YOLOVS (You Only Look Once
version 8). Phién ban YOLOvS da hd tro cac
tac vu vé thi giac may tinh bao gdm nhén dang
d6i twong (detection), phan doan dbi twong
(segmentation), theo doi (tracking), wdc tinh cur
dong cua ddi twong (pose estimation), va phéan
loai (classification). Muc ti€u ctia nghién ciru
hudng to1 cai thién d0 chinh xé&c trong viéc
diéu khién x4c dinh vét can cua drone khi st
dung duy nhit mot camera.

2. PHUONG PHAP NGHIEN CUU
2.1. Mini drone DJI Tello

Nghién ctru sir dung mini drone DJI Tello.
Cu thé, mini drone DJI Tello sir dung vi xir 1y
Intel 14 — 151, véi trong lugng chi 80g bao gom
pin Li-Po — 1100 mAh, 3,8 V, thé hién ¢ Hinh
1. Thoi gian hoat dong t6i da cho mini drone
DJI Tello 1én dén 13 phat va co thé diéu khién
bang may tinh théng qua két ndi Wi-Fi.

e

Hinh 2. Mini drone DJI Tello

Nguon: Ryze Robotics, Tello — Feel the fun, https.//www.ryzerobotics.com/tello

2.2. Di¢u khién mini drone xac dinh va
di chuyén qua vit can

2.2.1. Thiét lgp mini drone tello di chuyén
qua vdt cdn

Viéc thiét 1ap gitp mini drone nhan dang
duoc vat can va di chuyén qua cac vét can

khic mang y nghia quan trong trong thoi dai
chuyén d6i k¥ thuat s6, dong gop su sang tao
va d6i mai trong nghién ctru va khoa hoc. Cac
budc phuong phap thuc hién viéc giup mini
drone bay qua vat can dugc trinh bay trong
Hinh 2.
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Hinh 2. Cac buéc thiét 1ap mini drone nhian dang va di chuyén qua vit can

Hinh 2 trinh bay cac budc thiét 1ap ban
dau tir qua trinh thu thap dit liéu d&én qué trinh
hudn luyén mé hinh YOLOVS. Cu thé, sb
luong anh cua ddi tuong ban dau 1a 600 anh,
tac gia da sir dung cong cu Roboflow dé thyc
hién céc tic vu gan nhén, ting cuong sb lwong
hinh anh gbc véi phuong phap Augmentation
— 56 luong anh sau khi 4p dung phuong phap
Augmentation la 1000 anh. Viéc 4p dung
phuong phédp Augmentation s€ lam tang tinh
da dang trong dir li¢u va giip mo hinh may
hoc trong viéc tong quat hoa dir liéu, han ché
dugc truong hop qua khép (overfitting). Mo
hinh YOLOv8n duoc sir dung dé huin luyén
trong nghién ctu nay dugc hd tro trén

DJI Tello Drone wi
Ty
i
;
o3

Ultralytics HUB  (Nguon:  Ultralytics:
ultralytics ~ [Online].  Available  from:
https://github.com/ultralytics/ultralytics).
Viéc lya chon m6 hinh YOLOvV8n cho nghién
ctru 13 vi tinh phi hop véi cau hinh may tinh
va phan cling dé xuat.

2.2.2. Cac phuong phap tinh toan

Kién trac ctia hé théng diéu khién mini
drone dugc md ta trong Hinh 3. Camera dugc
trang bi trén DJI Tello s& két nbi v6i may tinh,
thong qua chuan Wi-Fi. Sau do, dit liéu dugc
ddng bo s& giri dén mini drone, dong nghia
v6i viée drone dd nhan duge tin hidu va tién
hanh tich hop, thuc hién cac 1énh ma ngudi
véan hanh yéu cau.

Laptop

Hinh 3. So @6 diéu khién drone sir dung tinh ning theo déi vat can
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Mini drone céat
canh

C6 cdng(Gate) trong khung hinh
mini drone hay khéng

Tinh toan dién tich khung cdng(Gate)
Dién tich >= 150000 pixel

Y

Mini Drone
bay tién

Mini Drone
bay tai ché

Hinh 4. Lwru d6 qua trinh tinh toin giit khoang cich véi vat can

Luu d tinh toan gitr khoang cach voi vat
can dugc thé hién ¢ Hinh 4. Qua trinh gilr
khoang cich véi vat can ndy dién ra song
hanh cing luu do diéu khién mini drone di
chuyén qua vt can (Hinh 5). Pau tién, khung
hinh trén camera mini drone (kich thudc la

480 x 640 pixel) dugc chia thanh 9 6 tuong
mg v6i s6 thtr tw 0 dén 4 va chi khi vét can
nam & vi tri 6 0 thi luc nay mini drone méi
thuc hién diéu chinh xac dinh theo tim cua
vat can bang tham sd PID (Proportional-
Integral-Derivative).
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Hinh 5. Luu d6 qua trinh diéu khién mini drone di chuyén qua vit cin

3. KET QUA VA THAO LUAN

Viéc danh gia hiéu suit cta cua mo
hinh YOLOv8n sir dung cac thudt ngit ti€u
chuan hoic phép do luong sau: mAP50
(Mean Average Precision at 50) do ludng
d0 chinh xac trung binh cua mé hinh trong
viéc phat hién dbi twong véi do tin cdy trén
50%. mAPS50 95 (Mean Average
Precision from 50 to 95): mAP50 - 95 la
mot do do tuwong tu, nhung nd tinh toan gia

26

tri mAP trong khoang tir 50% dén 95% do
tin cdy cia md hinh. Precision (d¢ chinh
xac) do luong ty 1& sb lugng dy doan dung
(true positives) trén téng sb lvong dy doan
tinh dugc. Thong sb nay chi ra kha ning
cua mo hinh trong viéc khong giy ra sai du
doan duong (false positive). Recall (46 nhé
lai): Recall do luong ty 1€ sb luong du doan
dung (true positives) trén tong sé luong
thue té tinh duoc.
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Hinh 6. Gia tri ciia ham m?ig mit trong cac tip dir liéu huin luyén (train) va tap dir
liéu kiém ching (val) trong 150 vong lap

Céc gia tri Precision va Recall thuong
dugc sur dung dé danh gia hiéu suit cia mod
hinh phat hién ddi tuong & cac ngudng do tin
cay khac nhau. M6 hinh YOLO thuong sé€ tao
ra nhiéu dy doan & cac ngudng khac nhau va
danh gia Precision va Recall tai mdi ngudng
nay dé xac dinh ngudng tot nhat cho timg ng
dung cu thé. Sau 150 vong lap, cac gia tri cia
Precision, Recall, mAP50, va mAP50-95 lan
lugt 12 0,988; 0,994; 0,988 va 0,988 (Hinh 6).

" age

_Hinh 7. Cac vung 6 di dugc dianh
dau theo thir tw (camera mini drone
Tello)

Hinh 7 trinh bay két qua nhan dang vat can
stt dung m6 hinh YOLOVS. Viéc chia khung
hinh thanh nhiéu 6 nham dam bao vat can ndm
gitta khung hinh hd trg cho viéc mini drone di
chuyén chinh x4c. Khi mini drone ¢ vi tri nhu
Hinh 7 thi bd diéu khién PID duoc st dung
trong qua trinh di chuyén cta mini drone. Bén
canh d6, huéng di chuyén cia drone (Hinh 8)
bao gdm: trai, phai, 1én, xudng ciing duogc sir
dung duya trén thong tin tir viéc theo doi vat can
va su hiéu chinh cua hé théng PID.

Bang 1. Gia tri PID da dworc thiét 1ap
trén mini drone

Truc Ty 18 Tich Vi
- (P)  phan() phan(D)

x 0,22 0 0,1

y 0,27 0 0,1

Cac gia tri P, I va D 1a cac hé s6 trong bo diéu
khién PID, mdi gia tri ing véi phan twong tng
ctia b didu khién PID: ty 1 (Proportional), tich
phén (Integral), va vi phan (Derivative). Bang 1
thé hién gia tri cia bd diéu khién PID duoc st
dung trong qué trinh diéu khién va diéu chinh

mini  drone theo cac truc x, Y.
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Hinh 8. Hinh anh vi tri tAm cia vét can trén camera DJI Tello (a) vi tri 6 1;
(b)vitrio2;(c) vitri 6 3; (d) vitrio 4
Bang 2. Két qua thwe nghiém qua trinh phat hién vi tri tim ciia vat can sir dung

véi camera trén DJI Tello

S6 1an thir

o Vitrio Phat hién dung Phat hiénsai Ty 1€ chinh xac
nghiém
50 0 45 5 90%
50 1 45 5 90%
50 2 46 4 92%
50 3 49 1 98%
50 4 49 1 98%
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Tuy nhién nghién ctu da dat duoc cac két
qua nhét dinh, bao gém phat trién thuét toan
va hé théng diéu khién cho mini drone dé bay
qua vat can dugc xac dinh trudc. Mini drone
da co kha nang phat hién vat can va thuc hién
cac dong tac diéu khién dé bay qua mot cach
an toan. Bang 2 trinh bay két qua drone phat
hién vi tri tim cta vat can nhu tiéu dé cua
bang chir khong trinh bay két qua drone bay
qua vat can mot cach an toan? Két qua phat
hién vat can va bay qua vat can an toan hoan
toan c6 thé khac nhau??? Ngoai ra, mini drone
da xac dinh chinh x4c toa d§ va hudng cia vat
can. Tuy nhién cac yéu t6 khac van can duoc
xem x¢ét, cac truong hop cu thé nhu: diéu kién
thoi tiét, anh sang moi truong déu co thé gay
anh huong truc tiép dén kha niang nhan dang
hinh anh cua vat can.

4. KET LUAN VA HAM Y QUAN TRI

Nghién ctru da thanh cong trong viéc thiét
ké phuong phép di chuyén cho mini drone khi
gip vat can sir dung duy nhat 1 camera trén
DJI Tello. Viéc phat trién hé thong diéu khién
thanh cong st dung mini drone DJI Tello két
hop mé hinh YOLOVS cho thay két qua nhan
dang vat can véi do chinh xac trén 90%, goép
phan cung cap giai phap hiéu qua cho cac
nhiém vu phuc tap cho ngudi van hanh khi
gip vat can hodc can vuot qua chudng ngai
vat mot cach tu dong. bdi véi viee mé rong
trong twong lai, nghién ciru nay cé thé mé
rong tich hop thém phuong phap hoc ting
cudong dé cai thién kha ning tw dong ciia mini
drone nham muc tiéu thich nghi voi méi
truong va tinh hudng thay doi.
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DEVELOPING AN OBSTACLE AVOIDANCE METHOD
FOR DRONE USING YOLOVS
ABSTRACT

Recently, the use of drones in the Internet of Things (IoTs) is becoming increasingly widespread due
to their convenience in performing surveillance tasks. Drones can be integrated with various sensors and
utilized in many different fields. However, precise and intelligent drone control is essential to
successfully complete one or multiple tasks. Therefore, this study proposes a new method for drones to
determine and avoid obstacle, using a combination of real-time image processing algorithms and deep
learning methods based on the structure of YOLOVS to achieve an accuracy of over 90%.

Keywords: Drones, deep learning, image processing, loTs, YOLOvS
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