Drivable Area Segmentation=

A3, A=, A1, o]4A

AT e

2 AT &4 FF B

A S Bhe

T o

b

2112008@du.ac.kr, 2212014@du.ac.kr, 2104023@du.ac.kr, sungjinlee@du.ac.kr

Loss Function Analysis for Drivable Area Segmentation

Song Jihui, Jeong Jun, Jun Woomin, Lee Seongjin

DongSeoul Univ.

0]
ar

B =10 Segmentation A5 TS
£3], Tversky, Dice, BCE &4 845 7|4

AYE F43517] 3 Tverskyd] 71545

98 BDD10OK dloJEl A& S-g-38fef thorst
oz Ruo] Ass

#7d3ta BCE-Dice?| Hl&< 223t} 2188k A3}, oJ408] Tversky (a, f= 0.3) 7}

ok
ol

P o) o)
&2 g

Haate] Tversky (a, f= 0.3)7F 7 &2 IoUS BAFSICE

49.43% % O =4 & dH] A 0.81%, Al 4.77% =& oUE 715313t

=

L

I.A4

Segmentation> FAFE] H[H Fopo|A N Hl Aoz M9
oIS Aetel £aah= Zlo] 1 EAolt) QFATS L3 o
Qlal, 97 G B4, AL F3 5 kst FolollA Segmentation &
AxHor FOAS Zha gtk o3t yokd oM auAql
Segmentations $283}7] JaAE REe BHeol] AR EE &4 B4

o

g gnEA Agshs Aol ol 7|E9 W =RES
Segmentationol] st tjksty a3ael &4 5L ATk

T tekst el A &4 S AElshs A ofAs] B
A AR Fo 9t} o] =R thFdt &4 sE Bsla, 4
&4 oo Aeg EHgoZH Kt Segmentation Z2<
TEsh= dl 7]ofstaA) sk

it

o2&

£ =EolA ResNets0[117]8F FPN[2]& ARgsiolod, 7]&
BDD100K[3]9] DAS(Drivable Area Segmentation) HoJEIAl %
70000709] traing 21000702, 1000079 validationS 3000712 %+
2N S FE8ITE 01%F Tverskyl4], Dice[5], BCE (Binary
Cross Entropy) [6], 37018 &Ag,E 7|Eo=2 AQd d0lA
Epochs#ts 5002 7853t}

B 2 x| XNnY|
ice = ————
X1 +1Y]
TP
Tversky =

TP + aFN + BFP

BCE = —(Y *logX+ (1-Y) *log(1—-X))

e

>
ot
&
&
4

Dice &4 &4 Fe2 11 A&t Segmentations 98t &4 &
FEAN FZ oJu]A| Segmentationol|X AFHEEE polt) FEA 3
9] ToU (Intersection over Union) [715 /WA8H fAMdS S4 5=
S BaPoR E4o] A U bE FHAE 45T & Qve
o] EASt. Tversky &4 e olgfst HE Heslr] 93]
FP(False Positives) 2} FN(False Negatives) ol 7Fsx5 243 4
A WAEEE E44E Ferolth Tversky &4 349 7FsA1E 0.5
2 AAsthd Dice &4 ¥49} gro] 54 Xtk [4] BCES S~
o] Ead s W] A EolR

o|% thoket A HlwE 3k7] 918l BCE-Dice
& W3slaA Haselty. BCE-Dice 4 34+
BCE &4 945 A3 0% Dice &4 F5 F
AL A=t AHEEn, BCE &4 g4 o)d 7
AHgEo] 7 g R 1R AfolE HAgsith BCE-Dice

A

&4 7 v
Dice &4 g9}
A e fAL
2ol T2

A~ o)
=4 o

= 9 F e 2t o)% #579} Segmentation 2 F
714 E2He 2% vt 24 199 85 =3} Segmentation 2
o] AdE A RS 7] A8 A 7 Sl vjgs
112 A7sle] Agst & =49 4 7|52 BCE &4 84 1y
Dice €4 &5 AHIS w9 dso] o =of 747t 0.43:17 0.25:1
o vj&2 A 7)o A 03904 0.2% FAEA, 12
3} Dice £4 Srehs 593 IoU go] Yeht 7129 243 a,8(=
03) k= w2 $A7F T2HGI A9 2ol 7 B vES Jo®
skl Adskgleh. dvkes AWH oz Hop Tversky &4 &9
Aol A AE A8k, 1 o}l Dice £4 349} BCE €4
g9 v&S skn W AAgtEo] Dice €4 T4 Hgo]
¥ O ML o] Foiit,

m A2
&4 ] TR TIoU
Tversky (a, f = 0.3) 49.34%
Dice 48.53%
Tversky (e, f = 0.2) 48.53%




BCE—-Dice (0.25:1) 46.88%
BCE 46.87%
BCE-Dice (0.43:1) 45.97%
BCE-Dice (1:1) 44.57%
E 1 &4 859 4 e 2 s

B =RoM e teket &4 5 F Tversky £4 e<(a, B = 0.3)

7} BDD100K-DAS tlo|E A& A48t SegmentationolA] 7} =2
IoU #<! 9.34% % Yeldt). o]+ Dice £4 ¢ vuds u o
0.81% =2 ZA3toln], BCE &4 57t oF 2.47%9 Aol& HAF
=3

w3, BCE-Dice £4 849 UoFet ul& WaHE F3), Dice £
g0l vlgo] #2545 Yol PEThe AL AT 5 otk

BCE-Dice(0.25:1) 8] 7% Dice £4 9}= 1.65%, BCE—Dice
(1:D) $h= 3.96%9 A Aozt Uehsttt. ol2fdt A= Dice &4
7} BDD100K-DAS #&¢oll SleiA zast 98-S 3, Dice <4
B9 vl 248 Bl Ass HE3E F v He 39 4
otk wEbA therst &4 ko] xeku) glolE|Alel| W= dko] £
upe} g3l EA B e Tl s BES A

ACKNOWLEDGMENT

o] ¥FRE 20239E V(G Y AAOE FTRATAR A AL
Wob S 974 (2023 AR} Sk AEARTS ALK}

F1EI

[1] K. He, X. Zhang, S. Ren and J. Sun, “Deep Residual Learning
for Image Recognition.”, arXiv preprint arXiv:1512.03385, 2015

[2] T. Lin, P. Dollar, R. Girshic, K. He, B. Hariharan and S.
Belongie, “Feature Pyramid Networks for Object Detection.”,
arXiv preprint arXiv:1612.03144, 2016

[3] F. Yu, H. Chen, X. Wang, W. Xian, Y. Chen, F. Liu, V.
Madhavan and T. Darrell, “BDD100K : A Diverse Driving
Dataset for Heterogeneous Multitask Learning”, arXiv preprint
arXiv:1805.04687, 2018

[4] S. Salehi, D. Erdogmus and A. Gholipour, “Tversky loss
function for image segmentation using 3D fully convolutional
deep networks”, arXiv preprint arXiv:1706.05721, 2017

[5] Y. Zhang, S. Liu, C. Li and J. Wang, “‘Rethinking the Dice Loss
for Deep Learning Lesion Segmentation in Medical Images”, In
Journal of Shanghai Jiaotong University 96—102, 2021

[6] U. Ruby and V. Yendapalli, “Binary cross entropy with deep
learning technique for Image classification”, In Internation
Journal of Advanced Trends in Computer Science and
Engineering, 2020

[7] H.Rezatofighi, N.Tsoi, J.Gwak, A.Sadeghian,].Reid and
S.Savarese, “Generalized Intersection over Union : A Metric
and A Loss for Bounding Box Regression”, arXiv preprint
arXiv:1902.09630,2019



