-

AX AFHE d¥gd= B=9 PyTorch 7|8k AAN2 d F2 45 v

#A9, 2

03 2

o skl

o3
gE

a3}

kellyb233@naver.com, mhoh@honam.ac.kr

Inference Performance Comparison of PyTorch-based
Object Detection Models on Embedded Boards for Edge Computing

Chae-Won You, Myeong-Hoon Oh

Dept. of Computer Engineering, Honam University

9 o

n
o Zogea HHs} o B3 ool T8 IS

EERIESAES
ofol| A MAIA ¢
REEE =
& A7 BaE A gl O] oot 7
7190 % So] Algtel uo] g 7]—"%77WE AT Qe FEd o]
2yt 53], on|A] Q14 742 4kq kel AA A

ojulA] Q14 Lol A= AAHA = 75F
O FHAT 2FNAM =
e F8 AAEA Bl F=7H7F Ho Rl

78] olu]A] Q14 B 7—‘111] 92 7]ee] g5S HAAeE R IS
AL GPU 873004 &-850] gt o]efgh ZH &S dag]Fe] 87
ote AES FEA7)7] HE aALY stEdlolE Ba R gt e,
W] AFEE &Y Jlvl= Bed 22 Aldd 2 A= A8
o Aeko] wErH2]. ¥HH YOLOvSe] Raspherry Pi 59 22 428 BE
A& F&o] 7HeeS HATH3L

= %E—F'v:oﬂ A& LattePanda 3 Delta, Raspberry Pi 5, Jetson Nano} 7+

Nﬁ
M

Fo
=
o

oo

oS
ok

AT Ao WA B} A

A
YOLO(You Only Look Once):= thoksh ¥

e e wEdd GEALl AA oy Zefas)
HWM&M]liﬁl“’ﬂﬁdﬁ AN FE 5 vl B A
ek

I 2 e

B oERdAE YOLOW AY 3 A4 AgsE wul

[¢] fE4
YOLOv8n(nano)2 AR&-3ste] A B4 45-S v alskd el YOLOv8n<
Ultralyticsell Al A1 3-3H= YOLOVS Alg]29] st Hdow, dikdgol
Ay 2d Z7)7} o} guts B A 2 58S At
[5][6]. 18- Python 3.8.13, PyTorch 24.1 870l 8590w, ]
oA 9] A7) 640x6400. % AABIGATE o 71E AFEAA T g
5o AgE V)RR AF AR sA el o]
2] 32| 3H4 o 4= ToU(Intersection over Union) Y 713t2 0.45%
confidence thresholdw= 0.152 A7g3}r}. ek A &) 23E &
osky] Y8l A1zt 549 show=TrueE &43lste, 72t Ao e 5

2 PyTorch 7]¥F YOLOv8 E2-S Raspberry Pi 5, LattePanda 3 Delta, Jetson Nano | 7

952 vlaariet A8 A7 PyTorche Intel CPU %3} 930 & LattePanda 3 Delta’} 714 $58 £ 52 7] 23819 on,
1= AT
H A0

thFe A AFEE PuldE BE] 483k
o] shgjojw

e BofErh

A

FE HAES dolHAlo2E COCOI28E ARSIt COCO128&
COCO dHloJHANA Q4 oA & FE3ste] T8 B HIAES A&
oAl e 2, Ultralyticsoll A &2 vjxEsta glom wd =17]9} Ak
o] Ao} IHt|= BT Ao Adairte oA B A7) vl AP
AR E ATHTL.

Ao AFE-H F= GitHubell 270% YOLOVS 7]7F 7191 2] 248 g
jetsonmom/yolov8_jetsondGBE #atste] AR o AA) 29
A i frAskE, dole AR 5 i e A3 HA ) g
wa] At} AHE-SFATHS]L

7} Aol A o] AAE FE A YOLOVS & =
ate] s 71z Ftel A o] WA FUghs S5k Ht
it

o r&

= °
GE0DEERREEE

Ge00AEAREEe8

botile 0.84
bottle 0.43 E

bog 0.81

bottle 0.45

1% 1. Raspberry Pi 59141
YOLOV8 & A& A3 g

29 2. Jetson Nanool 4] YOLOwv¢
F2 A3 Ay} b

bottie 0.45

bog 0.84

219 3. LattePanda 3
Delta®l A YOLOV8 +2& A3t 43} 34

1959



20254 stnSAlst

a9 1, 2, 32 27} LattePanda 3 Delta, Raspberry Pi 5, Jetson Nano¢ll
A YOLOv8n E&S o] &3 AAIKE AA A& 3 475 e
t}. 2zt Aol A &9 ¥ bounding box 9} confidence scoreZ E&) Rdlo]
ArkA o 7 2 dke. E‘LLI 4= ot} Al A 7F €2 Anp= A|ZA o
2 Ak S Below ozl

HAes 2 T':E]'.

2404 Ao HH 0w & 5

F# 1. YOLOV8 +& 4% Hlal (30 7]%)

A Bt A AltHms) | FYE A AlkHms)
LattePanda 3 Delta 21775 21775
Raspberry Pi 5 49371 4875
Jetson Nano 704.44 665.05
¥ 12 YOLOv8n & Z=E 30x 3ok Adgsty 7} ut= H=o
A ST A g S Al Albs vlagk Jlojth, £ oRRE

LattePanda 3 Delta, Raspberry Pi 5, Jetson Nano =02 2 &7}
W2t} LattePanda 3 Delta= Jetson Nano_“%_\’/‘r oF 69%, Raspberry Pi
5 ®Br} o 56% H e HEE Ry

2. A ARE QIWitE BEe] CPU 2 AR AFH9-11]

FA CPU v 5.2

Intel Celeron N5105,

LattePanda 3 Delta 8GB
Quad-core, 2.0 - 29GHz

. Broadcom BCM2712,

Raspberry Pi 5 8GB
Cortex-AT6, Quad-core 2.4GHz
ARM Cortex—-A57,

Jetson Nano 4GB

Quad-core, 1.43GHz

F 25 A3 AHEE ut= HEo] gAE CPU AMY 2 RS
A3k Aot} Al BE Z LattePanda 3 Delta®t Raspherry Pi 5= 8GB
w2 E gl 910, Jetson Nanos= 713 RE 7] 4GB H2e]E
ARSI Jetson Nano® A o2 A2 wre] &3} w2 CPU 43
Tow Q| Aol 7P v FE TS 7158 o] At v
mg) &3 9 Asel AFH dFs v F Ues HoFr

Raspberry Pi 5& 3E2(24GHz) 9] Cortex-AT6)
AL Aol B-atar, A Az &Rl A= Intel o} E)A 7]NHe]
LattePanda 3 Delta”} 71g 973 %S BSth o] PyTorch ZH
27} Intel 715F Alz=glell Buh A 3tE]o] 917] wjiT o= s A =, u
2hA & AgelA e A Aol wEF M= CPU oF7]ElA 9k 29
91z19) QA ARl Ao 7]91% Aoz ghekEn)

TN ZEANE H

mze
B = A= YOLOVS A4 §4 29S8 PyTorch 7|WHo.2 7}7] o &
YHH = BHEA 9 & *é%% Haskdit). A A3} PyTorch7}

Intel o}7)€lA10l] A 3lo] vk HolA LattePanda 3 Delta’} 7H4

w2 FE £55 V|53

Hit Ag] AIZF 715 LattePanda 3 Delta= 217.75ms, Raspberry Pie
493.71ms, Jetson Nanot 704.44msE 217} 7)531% 21, LattePanda 3
Delta% ]etson Nano®.t} ¢k 69%, Raspberry Pi 5 K.t} oF 56% T w2

Bt ol QultE BN AL 28 A A, SHEelo] 23

‘{EUJ ofue} ~ZESJo] =AY HA3 oJFIt Fad A EA
Qa7 9 & QoS AAte

2| SHHIS et =2 H|

ACKNOWLEDGEMENT

o] w=H-2 25U % 8|S HEA o
o] )¢S wol aE d7e) (No. 202270—010000, ol 3 g 9 5A
H 2~ AY9E A3 o F 5G oA ZHFE SW i

32
[1] Terven, J., and Cordova-Esparza, D,. “A Comprehensive Review of
YOLO Architectures in Computer Vision: From YOLOvI to

YOLOV8 and YOLO-NAS,” arXiv preprint, arXiv:2304.00501, Apr.
2023

[2] Capra, M., Bussolino, B., Marchisio, A., Masera, G., Martina, M.,
& Shafique, M., “Hardware and Software Optimizations for
Accelerating Deep Neural Networks: Survey of Current Trends,
Challenges, and the Road Ahead,” arXiv preprint, arXiv:2012.11233,
Dec. 2020

[3] Algahtani, D. K., Cheema, A., and Toosi, A. N., “Benchmarking
Deep Learning Models for Object Detection on Edge Computing

Devices,” arXiv preprint arXiv:2409.16308, Sep. 2024

[4] Intel, “PyTorch* Optimizations from Intel,” Intel Developer,
https://www.intel.com/content/ www/us/en/developer/tools/oneapi/
optimization—for-pytorch.htmlaccessed, May. 2, 2025

[5] Ultralytics, “Explore Ultralytics YOLOVS,” Ultralytics YOLO Docs,
https://docs.ultralytics.com/ko/models/yolovs/, accessed Apr. 30,
2025

[6] Sapkota, R., & Karkee, M., “Comparing YOLOv11 and YOLOVS for
Instance Segmentation of Occluded and Non-Occluded Immature
Green Fruits in Complex Orchard Environment,” arXiv preprint,
arXiv:2410.19869, Jan. 2025

[7] Ultralytics, “COCO128 Dataset” Ultralytics YOLO Docs,
https://docs.ultralytics.com/ko/datasets/detect/cocol 28/, accessed
Apr. 30, 2025

[8] jetsonmom, “yolov8_jetsondGB,” GitHub repository,
https://github.com/jetsonmon/yolovs_jetsondGB, accessed Apr. 30,
2025

[9] LattePanda, “LattePanda 3 Delta,” LattePanda Official Webside,
https://www.lattepanda.com/lattepanda-3-delta, accessed May. 2,
2025

[10] Raspberry Pi , “Raspberry Pi 5,” Raspberry Pi Official Webside,
https://www.raspberrypi.com/products/raspberry-pi-5/, accessed
May. 2, 2025

[11] NVIDIA, “Jetson Nano” NVIDA Developer,

https://developer.nvidia.com/embedded/jetson-nano, accessed
May. 2, 2025

1960



