‘e st Qv = F e 8

winnerparkl7@tukorea.ac kr, parkyoungjin@lotte.net, chchlgpdnjs@naver.com

Real-time Object Detection Model for Raspberry
P1

Seung-woo Park!, Young-jin Park®, Hye-won Choi’, Seung-heon Ha,
Yu-seong Do’
L3 5Dept. of Electronic Engineering, Tech University of Korea
’Dept. of Information Protection Leader, Lotte Chemical
“Dept. of Embedded Engineering, Tech University of Korea

[e] ok

an =
W gxuesteldst e AN, Aulg QuTE AsddA EnHoR 45 F
AN A YA 2ES AXWL PPt dFACE #¥F YOLOE AEdA @

MobileNetV1-SSDLiteE 7|¥to 2 3 A3ty S AA 5, oS g=ug uol4d 2 3}sld]
TH3RT. A A Aoty nde HF 5 FPSe g £EE mAP 068S EAste], V& &

QE wAE o Fxuestolsol ] v EEHQ

Aes BoFAT &3 Jetson Nano¢he| H

g Tl 7 FHE] 5AS E46ke] st dtoldo] BEFstE mdo] FRsitTe AS aUF

c}.

AAZF AA &2 (Object Detection)= ZFFE H
Tag A T stelrh. HE g
=& ASEE 7 AA g4 B
HAA R o]y REES O
2 ClRs
o] 2 =g yo] 28lal Jetson Nano’} 2
1 AA FA Yulol AR MA3te] Favt FUketa
Atk ol AFEA7F YOLOE Ea 2A A

)
Ny
(o
1
= )
o
u
s

by

2ot o b

<l

;

ArdE e, gtz stelo] A 2ol
dahA] ¢4 Wk ol o]F s Asty] fAsiA A
Aoz nwxa FAZE 69 ZHol7b ui= Jetson
Nano® &2 o= @ol Abgsls 4TS v

gebd B Aol A= shxuevtolas AdE A
AeuAs EvA ANz A FAE

2
ha
K A= EdlS Attt g

4> o
et o
4

N
X
e
H
i

Aol A= MobileNetV1-SSDLiteg 7|
2 3 AFs mdS Agteth

l-']I.
o

3. Ay o Z3t
3.1 A8 &4
< 1> AEEA
- 2} = v 2] 3} 014 Model
k=9 o
B (4GB RAM)
%oé jﬂ 1_" RaSDberry Pi OS
(64-bit)

TensorFlow Lite,
YOLOvVS, YOLOvS
COCO dlo]E Al ]
M BAE AHRshe]

g5 2 HUkE
AdFAt F 30
22, 20,000 9]
R B e " e

dl o1 5 Al

32 845 47t

Aoty BES YOLOvS, YOLOvVS, SSD
MobileNet V13} vl sttt H7 A F 2=
mAP(mean Average Precision)®} FPS(Frames Per
Second)& AH&-3FFA T

- 944 -



<3E 2> g g gtol4o] A YOLOR @ ¥ SSD
MobileNetV1(A|Fe =) H 74| 3%

g o ufo] 2 mAP | FPS| ¥ 4H] (W)
YOLOv5 gtz 2] ko4 0.37 0.8 3.7
YOLOv8 gtz 2| ko4 0.42 0.6 3.9

SSD MobileNet
RESDE y y
ViGder wa) } 2w 2] sto]4 0.21 4.2 3.1

<# 2>°1A4 YOLOR DS 7 #atatA] ool AHE3l
= W, =g Tteld tiufo]lzol A A AZIthH
FiA e E mAPE E=A B7HE AW FPS(Frames
Per Second) %% Z# o] A3 =X 4N

A8 e 24 ves s AT F Ak FA
Tk AAZE AAEA RS AREEE AR Gl
N FEHoR $u7) ols THIHPE ZHL gy
Ho|l AAzto® wmuUEPst= Aot 1Etd =
< mAPSt W AnAdERE FasAw E& FPS
7} 744 F 28tk FPS7F AA7E RUEHef 2 o
S m X282 SSD MobileNet V1o] H|t]= tjn}
o] ¢l = wg|doldl| A FEaty] g

3.3 2t=H|2| g o|42} Jetson Nano Hl &4

Jetson Nano®] F7/lE HWx|nt=z A3}e}l =9
o AtSS vig o R vy e vlu A4S 3
A=

1. 18 z&4:

- gz o4 ditdow o v dE &
HE Hof wie g 5 A Adg &8& &ofel
Z1gtalth, WkHo] Jetson Nano: GPUZ &&3 =
2 ATEs AFeAnl Ao E ¥ w2 d9s
2 Aoz o e
2. 714

- gtz g 9o)4+= Jetson NanoX Tt} <& 7174
o2 AFH, H§ F&HQ &FAM Had =

R A Eof A 3gtstt.
3. FA:
- gf=u g gol4o] B]iA Jetson NanoX.th 6uj
o 7yl 2= g gol4= 46g, Jetson Nano 261g
o2 ZAF AUt Uttt wmeba FA ks 4
olg st F&A Zrh 19
]

al
T A g ZHd v
T

il © AE&Fd g a3 FF o
npol 9] o' ghz=u|E| fole] g3k HAIZE AA
G Rrds Aetstgdon MAEx mdo] FE
= =gl 9ol 9} Jetson Nano F 712l tlujo]~
o A4 Fa 4 E9%9 FaHd AARd
Tro] gk o FS Fotaditt
MobileNetV1-SSDLiteE 7|¥to 2 3 7=zt »d
I st=glol HA st 7IHE F8l, Agd ALt 59

ol = FHAQ AA A7 Jtese RATE A
ot¥l R E(SSD MobileNet V1)<

e A 2
FAAT A E A
T o Folth. 12]al MobileNet V1
SSD MobileNet V2, SSD MobileNet V3
o wopafA AREEE HHAHIIF & B A

A 5& Aola ofd Wil A7 <ol

H
oA
i)

oZ
o
oo Ho o

o
T

Bl o2 oo o
oo o X

, Jetson NanoolAd el A4 A% #B7he} &
ATE Ba) o ERA QW= SHE
2Ag S 7 8ol

4 2
o2 o T

[1] Howard, A. G., et al. (2017). MobileNets: Efficient Convolutional
Neural Networks for Mobile Vision Applications. arXiv preprint
arXiv:1704.04861.

[2] Liu, W., et al. (2016). SSD: Single Shot MultiBox Detector. In
European Conference on Computer Vision (pp. 21-37). Springer, Cham.
[3] Jocher, G., et al. (2021). YOLOV5.
https://github.com/ultralytics/yolovs

[4] Jocher, G., et al. (2023). YOLOVS.
https://github.com/ultralytics/ultralytics

[5] Sandler, M., et al. (2018). MobileNetV2: Inverted Residuals and
Linear Bottlenecks. In Proceedings of the IEEE Conference on Computer
Vision and Pattern Recognition (pp. 4510-4520).

[6] Lin, T. Y., et al. (2014). Microsoft COCO: Common Objects in
Context. In European Conference on Computer Vision (pp. 740-755).
Springer, Cham.

[7]1 NVIDIA. (2021). Jetson Nano Developer Kit.
https://developer.nvidia.com/embedded/jetson-nano-developer-kit

[8] Raspberry Pi Foundation. (2021). Raspberry Pi 4 Model B.
https://www.raspberrypi.org/products/raspberry—pi-4-model-b/

- 945 -





