ZdA gAE A% =& J]ue] RGB 2 234 7w gald =Y
34, A8
FPFeFHNw [TFE &5

yoo36@kumoh.ac.kr, wdragon@kumoh.ac.kr

r
-

Research on RGB and Thermal Imaging-based Deep Learning
with Search and Rescue Drones

Yoo Seong Won, Shin Soo Young
Kumoh National Institute of Technology. I'T Convergence Engineering

8 9
¥ A7E B8 2PN RGB % 3 A4S 243 A7) Aol g3 Heldel $42 Brath oF AN BHe S8
o ohke A9) BAA £l Heetes Jse Aaka ey wuel AestE 98 F 1A e vlojE 419 RGB olvA|
Elolg At o oy 2ES d5aqth Aud PC #7404 247 s E@‘;ﬂr 3
2o 33

3P olmA Hloly Alg S9teto]

=)
H
FHo) Ao vlaste] M o] ¥ AL AFE AL

I.A & = 29S Fsit) YOLOE 28)= Ao it thekst 2719 bounding
At Alg]o] ] S2e thoksl Hofol A B4Fn E3 2ol By 2 boxE AHE-sle] A2 T2 7)o AAS AAzto R gypg o gxgt

—T

P2 AN ¢4

<)
Sol £ e g wsh

]_.‘_—_

O]
ox

o %— ] »JZ— o =2 T M1 0 T B
A} Fhels AwE vu o 7] A xEle] 293 1A @4t HQith B 2o AHE AdUd PCE 4 %3 Y8 vluy 7 e
wHo CEo 8l 2u) B2 28s b 9lo] RGB 2 Ak stedojz FAE Y otk webd 18l 3 2 o‘ﬁ% A
Aare sutoz & Py Rae A7slaa) st olo] ok =& |ut A S5 ASAIZIL ek B Ao 2y 29 2
o) U5 A4 B3] oA AR Be] S PN F gmae S RS APt A ] =2 *1”“""** LR
gt 55 9ed mde] ARa2 Ba A% AA Axe] Y@ & Bod BEE AN
59 FEAL ot Ao ZAL L) o8 tmage Datased)
o), 1] S0z old) YNl 4 2L 87, B QAo Qs
AAE B3] ol@le 87 5 RGB 7hvlete] Aol 24 &S ujrt OLOVE Model o res Camers
ATt whEhA 2E7) Hjad =2 vk A7 ol A= RGB ZHlERE AR
S AR A5 Fhlets $ Bgete] AA 14X AREZ A
7 4 9ok RGB, 9sby 7 7hvlel A 217k g2 %572 ol Ao YOLOVE Moder 2 »| ThemalCamera
2 849 dueEe B9 AA2 A2 F s S 248
ol e HolEE A7 e Held e BETomA, U B
AN = e AT = oA Ak
= Z N
SAuh AekEe o Teh cd AR AsUel PCY SR of a3 1 F 7hEl A E 83 7|1 A A
o
M AT B AR QTSI B AT AR F 71 glolg Al =
o Eatato] S5 ahibe] e UG S AN AA BAe] 5
2 PN, 20 B © 72 850 2o 84S AlTehs Hey B image Datase)
]:[. %% -
Thermal Camera
1. YOLO(YOU Only Look Once) Thermal Image
YOLOE: 747 842 93 ﬂaw AT EE F2 AFE A Hold] R i

A AREEH, FoiR ojmA] Ei= HH QoA 54 A o] YA E Zoh a8 2 2 AFelA AAEe AA 7] md

il

o 2 F7kshn ek RGB ek g T X1 A S S Aadel] A Gaelt. 29 18 7
Ao AR T - Qe o o] ag L UOlE S A7 shishe] £ R AREE Azl %wcom =



& A4 YOLO €atg]Ze] &4l 22l YOLOvE 2 Al-8-5to]
AN A3 AE AREEITE o)l AFH{1]ell W YOLOval A &=
op7|elA, AEFA dolof, A& =9 /e E9Jste] YOLOVS B+
YOLOv7 Edlo] v AAzE AA AEd] o & A% 1o & ¥
ofu e} Q=H2 ARSLE X 3to] oAy T QoA o] AAE F
Aol A 8k= 7150 AgkElo] Al Aol 9] ggAdol TS A gtsict
I Fereolr.

2. 855

COCO 2017 RGB ©]"A] do]EJ A7} Teledyne FLIRO A #1&

s} om|A] dolEAlg W ste] <5 HolHAE WEdT G5 o
w2 dolE Al H]al |
(Augmentation) 2 53 Zd9] A5E FHAATE o5 “d| F25
= AU PC 84 aedste] nlad 22 2dP YOLOv8s 2dlS
A3} epochs 100, batch sizet 16, image size: 64022 A A5
Shetsith Hlag 918 RGB o|wA| wlojE Az sl ofn|=] d|o]E
A ek b7 e Efolyd mEtvElR S5kt

1ed03a50iFRHeHQHaY 8of-fral
"
.
personairson

teddy bear
0064 17 teddy by

o
bookye| 6,25 books2ok
e 50

18] 4 RGB o]w#] dlo]e] Al 3

3. "H2E
Nvidia Jetson Orin NX ¥l PCell Intel D435 $12~ 7HEke} FLIR
FLIR Hadron 640R @3}d 7HHEtE AHEste] 7 7119] HloE Al ALS

o) ZBE B AL§ T A2 T A9 olg
SR CEPEREREDRET S EREE

Bdg At tE AA TS T
c29 AT e greislon, 53] YOLO ¢ueEs &Heate] 7
AAFHE Ao R A etE AMEEE AFE AREES valsts
dlo] Fobde Tk F 714 o2 dlolH Mg St et 2
B2 Aggleo] agHoR FAEE HAFrh AY ARE Sl
HekE 2do] whE £x2 AAIE A A E FPste s s
1, 0] B8 F Bl a8y AA &4 shsAdl dig a3 53
g5 A7 Fiek o3t AT dibe E2e T4 AA AN &

29l g AFe

Foll AA| A& FAshs =R o] A|2EE AEste] HAEE 1
B gA <

ACKNOWLEDGMENT

This research was supported by the MSIT (Ministry of Science and
ICT), Korea , under the ITRC (Information Technology Research
Center) support program (IITP-2023-RS-2023-00259061)
supervised by the IITP (Institute for Information &
Communications Technology Planning & Evaluation).

“This research was supported by the MSIT(Ministry of Science and
ICT), Korea, under the ICAN(ICT Challenge and Advanced
Network of HRD) program(IITP-2022-RS-2022-00156394)
supervised by the IITP(Institute of Information & Communications
Technology Planning & Evaluation)”

ok

kil

M

i

[1] Aboah, Armstrong, et al. "Real-time multi-class helmet violation
detection using few-shot data sampling technique and yolov8.” Proceedings
of the IEEE/CVF Conference on Computer Vision and Pattern Recognition.
2023.

[2] Hnewa, Mazin, and Hayder Radha. "Multiscale domain adaptive yolo for
cross—domain object detection.” 2021 IEEE International Conference on
Image Processing (ICIP). IEEE, 2021.



