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1. Resize image.
2. Run convolutional network.
3. Non-max suppression.

J%9 1. YOLO ¢ AA <14 w [4]
Az Q1A e
mAP (mean Average
AP (Average Precision) & A=

AEEE SAs] A% AsAREA
Precision) &  AF&3}3lth.
O] Al W L:z] (p) g}x]

T A

Z2HP=2(N)S ZAASE=  confidence threshold =
WHAAZIHAA A& recall ¥ precision ¢ WIS

YEYi= P-R curve & WAL ulstt}. recall 3
precision & A& 7ol trade—off 7} £A)3}7] wlj& ol
F ool BF 45 Ede Adsol ¢ Fon HrtE

F 3tk mAP & 74749 @~z Aatd AP Ftel
st oz AAEoh AP g5E A Qly R
A2 e Y doHE FAS u, mAP o AolE

Fo] AA A AF¥EE wwd & vk mAP &
A4tz £13 YOLO v5 9] val.py Y¢S AR TH3].

YOLOvS 7} @148 4 Sl 80 71¢ Z#A(COCO
dataset) Z°lA bottle, umbrella, keyboard, mouse,



2023

sports ball, tv ol d@st= AAE wjxste] AP AES
TR Y. FAS AF FAoA o]FAe] HEnt WA
AAZFY @S ZYF8 AP AT HolE
AA Q1A AR E FHs] fste] &Y
A2 A5 72 AA] vped wAE a9 F st
= SULE FFste] gpaE dolgHE AT 1
2E 543 T dolA YOLOvS EHo] o=3 A (a
o AA s ol (b) & vlmgtt}.

< .
! |

\\

L |l
S - _—

bottle 0.3 pottie DRLC o

microwave 0.3 *ottl

D2 ir

a.
1% 2. pred, label B8]
AE PGS 2w

olw, ol FAe Hr7t =¥ wf &9 373
Zb wE o Ege GAdel sl g4 Helvk ¥ Ak
gl dol7p dojAH FAREE e glo] AL R
#rh oY wEEE 54 Zyde ug oS Ay o
of AA F7del v AA 14 o] \Fo] w4
T ATk wEbA Zhzbe] SEW gAfo] v 29 L
E Abgete]l s AP

o

1S RS W 9
A% Anith shhe] Zale Auste] AR W%
P AYAG B 1S S5 AR 4T wE 9

o) el AM5E vhepic

10 20 30 40 50 60 70 80 90 100
€& 515 331 241 188 154 134 114 105 92 85
W% 85 82 80 86 78 90 89 88 86 85
1§58 =49 AF

o 4% 43

10

08

0.8 L L Y
\ 1.\1

06

i e \
04 0.4 e Y
L L \
—— umbrella 0.566 e I\
sports ball 0.958 L 1
bottle 0.863 AN 1
o2 o2 0313 3N
AN Y mouse 0.205 ) T
—— keyboard 0.653 — A
—all classes 0.593 mAP@0.5 B -
0.0 0.0
0.0 02 0.4 06 08 10 0.0 02 04 0.6 0.8 10
Recall Recall
a. b.
AT —
19 3. =¥ P-Rcurve
mAP per speed

09

0.8

0.7

06

0.5

mAP
o
o

04

0.3

© Data point (0.5)

02 o Data point (0.5-0.95)

—— Linear Regression (0.5-0.95)
—— Linear Regression (0.5-0.95)

10 20 30 40 50 60 70 80 90 100
speed [%]

I 4. £ mAP

1161

I8 3L o)A £57F 109 W@ e 1009 wi(b)
9] P-R curve & st £xo] @9 = 3t
ole] AAH DC 7]ojutA REIZE H 5 9= HY 79
o] thek vl & (%)oltt. £5x7F =E o] P-R curve & |

Aol £&7t whE W P-Rcurve 9 WARG o & 2%
gg 5 glrh 2% 4 = olFAle £27F 10-100 &
Z Wste o mAP ©] WEE Yehdn 53w olE

©]3 F%WFE mAP o]tk mAP 0.5 ¢ A
3742 0.808 9 AAAFE 7 mAP 0.5-0.95 <
8 39124 0.705 o) AFAFE A,

Ag 7 24 2y, olsAY £Tvt SUEEE 4
A A FEAwrt JAa gahses AIYS e S
geled 4= Q) ol& olF A Hxr) FMESE I
gto] BEgo] AAA FH BAS A ZHPe &
7F SV wlEolgta F5 4 ok T3 AFeA
AA 2 mEAlZ AR YOLOvS & 949 AAZS <
sk o, A& T 7 JRE AMESIA Eal 59
B she] ZydozA HEshy] wite olFAY &%
o tiek Y ] IAA WYL Ro|t}.

o, AAIT FAREe EYI A HAHS VFoR
A% Aylo]7] wlFEeo] 1219 ko] HE AAF F
2 A= A 7LVt et A Wk 5
o] o]z} whAyst 4= Qi

F35 AFoMe & dAgdM B4 7 nds &
g5t =2 A A4 HBFEE FX35L DNN 29
A ez 2d JAE AP FAs= FA olFAE
ot Aslers ndlol o 83k o go|tt
V. 48

2 =FoAE FHdets Zas ol Al &£xof uE
YOLOvS Zee] A 14 AFgre] thst JadAS
A 39 REE 2430 & ATdAEe fAbst
AN g vud HL £ HolHE ALY
AAAAE B PA N g P FPT o g
tolE & Agste] BAFTH © Agsln AEE e
AARAS 95 F gled 7Yt

ACKNOWLEDGMENT

2 A7+ 2020 4% A EAAL R (MOTIE) 9
o712 H 7+ (KETEP) 9 A 9& ol 39S
(No. 20204010600220). 181 2021 9%
AHE(F7) A REAT) O] Ador gaAdTADge] AdE
whol a5 915 (No. 2021R1A2C2012801)

[1] Y. Kang et al, “Neurosurgeon: Collaborative
Intelligence Between the Cloud and Mobile Edge” , ACM
SIGPLAN Notices, vol. 52, no.4, pp.615-629, 2017

[2] 4WD Car—RPi, http://www.yahboom.net/study/4wd—Pi
[3] YOLOV5, https://github.com/ultralytics/yolovh

[4] Redmon, Santosh Divvala, Ross Girshick, Ali Farhadi,
“You Only Look Once: Unified, Real—time Object
Detection” , IEEE Conference on Computer Vision and
Pattern Recognition, pp.779—788, 2015



http://www.yahboom.net/study/4wd-Pi
https://github.com/ultralytics/yolov5



