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1. Object& Symbol detection +

OCR
2. Multi object tracking

3. Lane detection

4. Parsing
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5.1. 21 s 22

* Object detection =22 (47l]) + Object tracking 2 & (17H)

Ol Al EE"

(e | —
e AME= 57 & FHA A2 = detection R
AMEB= W72 5F & FHA & 7|2 detection
— Object detection
AN2= W HHAE 7 & F K Text detection (OCR)
AN S5 & FA K} detection ,

ws AE=2 171D A2 = tracking - Object tracking
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5.2. Object detection

. KM MEAMLE, CHEE AME LIS EE
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5.2. Object detection
- MH|A/HO|H §80 2 & QALY

MH|A 48

Hi K| M H| 271 7S oF HE
FASH MY 2 (cpu, Gpu, ZHFY.)
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5.2. Object detection - Baseline 2 2!

 Faster R-CNN with ResNet-FPN
» Faster R-CNN: Z 2t gFar= 2|t two-stage object detection

e ResNet-FPN: C}Fot 37| 9| K| A== |3 multi-scale feature

o classifier
Region Proposal Networ ra
feature maps 4 + y. '
oonv layers

R e T P

predict

predict

predict]

Faster R-CNN T2 [1] Feature Pyramid Network Tt [2]

[1] S. Ren et al, Faster R-CNN: Towards real-time object detection with region proposal network, NIPS, 2015
[2] T. Lin et al, Feature Pyramid Networks for Object detection, CVPR, 2017
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5.2. Object detection - 7}

e Object detection 2 E 7|+
 |oU (Intersection over Union) : Bounding box2| 0| = H<t =
AP (Average Precision) : AP@[0.5:0.95]
e  mAP (Mean Average Precision) : 21 ZtEH| 12| & APS| B

« AP50:Z ZIH 2| B Ap@[0.512| T

loU =0.25 loU =0.5 loU =0.75
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5.3. Multi-Object Tracking

 Multi-Object Tracking
o« FO{ZI AHEFE O] O] X|Of| A 28| Bt 2]

I

» LCr= O|OIX0M s 2T AN E =

-

FIDE £

e Motion HE (loU & 0| &) + Appearance 2 & (RelD embedding 0| &)

A
: .
‘».".'a_

‘1\

‘___“. ' ‘ —'"- _“_ '}#
*mm g '

\Bl ﬂll'

k"

Multi-Object Tracking | A| (MOT benchmark) [3]

[3] Zhongdao, Towards-Realtime-MOT Github, https://github.com/Zhongdao/Towards-Realtime-MOT
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5.3. Multi Object Tracking - = & Q 7 AS

+ AH|A/OI0/H S0 = 22 A

MH|A 48

HY K| AH|A7F 7S o HEl

oot MY 2t (cpu, GPu, ZHIE.) oul o AS

AAEF A7« M=l

E||O|E-| %g e Motion @E0| 1ou 8& =7}

(Motion + appearance) joint Of &

0|0| x| 7t HX| & &
N

LHE A 2 2l
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5.3. Multi Object Tracking — Baseline 2. 2!

* Message passing network

e Graph network?2| edge = =€ 44| O &

(a) Input (b) Graph Construction + Feature En-  (c) Neural Message Passing  (d) Edge Classification (e) Output
coding

Message passing network X2 G| A| [4]

[4] G. Braso et al, Learning a neural solver for multiple object tracking, CVPR, 2020
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5.3. Multi-Object tracking - 22 B7;

e Multi-Object Tracking <= =7 [5]
MOTA : Detection error (FN+FP) & Fragmentation )

FN+FP+®

T
IDF1 : Identification precision (IDP)2} Identification recall (IDR)2| F1

0R

MOTA =1 —

21DTP

IDF, =
' T 9IDTP+ IDFP + IDFN

[5] E. Ristani et al, Performance measures and a data set for MTMC tracking, In ECCVW/, 2016
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6.1. H|O| B &

» O[Ol X2 & augmentation &1}

+ O|O|E MA2| X augmentation &1}

Input size Data augmentation Relative AP

(800, 1333) flip, multi-scale ([640,800]), 1.000
(800, 1333) flip, multi-scale ([640,800]), rotation([O, 20]) 1.026
(800, 1333) flip, multi-scale ([640,800]), color-jitter ([0.6, 1.4]) 1.029
(1024, 1440) flip, multi-scale ([640,1440]), color-jitter ([0.6, 1.4]) 1.231
(1024, 1440) flip, multi-scale ([640,1440]), color-jitter ([0.6, 1.4]), crop ([0.7, 1.0]) 1.237

MO
oY
b
HO
|
>
Y
=\|=
rx

H. Data augmentationO]| [TH= A| &
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6.1. |O| R &=

. /0| Ef Z=7}0| T2 ap 74N E 1}
. O|0|Ef Z=7}0| 2 ap {4 2}
o HX|LO| B2, #example = < 1K FE{ AP 7|41 O] 0O

# images Relative AP

5.4K 1
12K 1.041
23K 1.067

#. 0| O & S7+0f| I
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m_z
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b
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6.2. Class imbalance

* (Class imbalance
- OO 7t M2 2 £t categoryl| 4%, H=2 4= E=2
e ShL instance T2t classifier weight norm2| 2HA|

 Balanced group softmax module X| €t [6]

10°

#ins coco [ 2

||w|| COCO
10° 4 — =~ #ins LVIS
: — |IwliVIS (2.0

|
10* +---¢
- - L
a : ' £
-
i -
g 3 Bl [ 1.5 é
S J )
c 1074 bun
: =
o
. 2
-
N . Mol
= 102'5 Y 1.0

10* 4

1 MMW ‘-q"‘u,
100 -

Sorted category index

H. St instance =2t classifier weight norm2| 24|

[6] Li et al. Overcoming Classifier Imbalance for Long-Tail Object Detection With Balanced Group Softmax. CVPR, 2020.
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6.2. Class imbalance

= method 1€t

» Balanced soft-max module [6] &F 11 A
- TN AP2% 57t > CHE 7HH 12|12 =

E HU

e I 2F2O| Relative AP €F 16% 7l 1

# examples 7920 4172 1734 1105 889 153
Baseline Relative AP 1.482 1.365 1.836 1.700 1.583 1.000
Proposed Relative AP 1.472 1.351 1.845 1.709 1.591 1.166

H. Class imbalance 7l| 1 22l = O| 22t ap 7H M 2 10}
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6.3. Sparse image for tracking

 Bounding box ‘3 & O|Z-0 C}{ 3t ablation study
e Bbox2node: node0| bounding box d & F=7}

» Bbox_diff: edge attribute | bounding box H2}2F =7}
*  Bounding box ‘3= O|& Al 4% Relative IDF1 7l

Bbox2node Bbox_diff Relative IDF1
X X 1
O X 1.0353
X O 1.0439
O O 1.0443

H. Bounding box d &2 =710 = ipF1 74 24t



141 (HE2) » Result Model Detail C=2XY DB

=

v1.0.1 v

19159001286
Summary

Total Sign Count 165
Ch57 |2t 271
AMEHE
AMHS 1R 2K 3xM 4xtM
ey
AME=EEE
category MEE/otH 2 EU/EH B Tracking (DBALIAIH)
KAl AEH H HX S 12 DBYGIOIE 2F
K| Al AQIX|Y h DBYCIOIE 2F
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] S. Ren et al, Faster R-CNN: Towards real-time object detection with region proposal network, NIPS, 2015
] T. Lin et al, Feature Pyramid Networks for Object detection, CVPR, 2017

| Zhongdao, Towards-Realtime-MOT Github, https://github.com/Zhongdao/Towards-Realtime-MOT

] G. Braso et al, Learning a neural solver for multiple object tracking, CVPR, 2020

] E. Ristani et al, Performance measures and a data set for MTMC tracking, In ECCVW, 2016



https://github.com/Zhongdao/Towards-Realtime-MOT
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