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Creation and evaluation of dataset for person detection and position
estimation in fulldome fisheye camera using 3D game engine

YUGA AKITAT'  SHIRO KOMIYAT' HIRONOBU ABE'!

Abstract:. Due to the epidemic of the new coronavirus, it is required to avoid sealing, crowding, and close contact as an
infection control measure. Therefore, there is a demand for a system for monitoring crowding and closeness between people
using video analysis technology. A large amount of all-around fisheye images are required to develop the target system, but in
this paper, we use Unity, which is a 3D game engine, to improve the efficiency of data set creation work for person detection and
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position estimation. As we work on it, we will report on its effectiveness evaluation.
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Table 1 Game engine and assets used

Item Content

3D game engine Unity ver2019.24f1

Rendering pipeline High Definition Render Pipeline

Building model UnityJapanOffice

Human model 6 types

Fish eye camera FulldomeCameraForUnity [8]
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Figure 1 Image for learning(left) and Ground Truth image(right)
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Table 2 Dataset for person detection

Specification | Scenario | Scenario: | Random | COCO
items Random
Number of 8500 8500 8500 330K
images
Person model | Walking | Walking | Walking great
pose variety
Type of 14 14 14 great
person model variety
How to move | Scenario | Scenario: | random great
random variety
Room size(m) 5x5 5x5 5x5 great
variety
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Table 3 Person detection result when score threshold is 0.5 and

IoU=10.7
mloU AP Recall Precision
Scenario 0.566 0.276 0.144 0.159
Scenario:random | 0.648 0.538 0.348 0.417
Random 0.616 0.343 0.293 0.352
COCO 0.795 0.928 0.52 0.843
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Table 4 Person detection result when score threshold is 0.5 and

IoU=0.5
mloU AP Recall Precision
Scenario 0.566 0.792 0.648 0.712
Scenario:random | 0.648 0.935 0.72 0.863
Random 0.616 0.894 0.679 0.817
COCO 0.795 0.961 0.562 0.91
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Table 5 Person detection result when score threshold is 0.5 and

IoU=10.3
mloU AP Recall Precision
Scenario 0.566 0.952 0.855 0.939
Scenario:random | 0.648 0.974 0.793 0.95
Random 0.616 0.964 0.755 0.908
COCO 0.795 0.976 0.586 0.949
3
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Table 6 Person detection result when score threshold is 0.5 and

IoU=0.7
mloU AP Recall Precision
Scenario 0.57 0.289 0.141 0.166
Scenario:random | 0.646 0.555 0.358 0.435
Random 0.638 0.33 0.3 0.373
COCO 0.816 0.957 0.486 0.875
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Table 7 Person detection result when score threshold is 0.5 and

IoU=0.5
mloU AP Recall Precision
Scenario 0.57 0.827 0.62 0.731
Scenario:random | 0.646 0.944 0.724 0.878
Random 0.638 0.907 0.686 0.854
COCO 0.816 0.977 0.52 0.937
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Table 8 Person detection result when score threshold is 0.5 and
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Figure 3 Distribution of human model on fisheye image
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Table 9 Improved dataset for person detection

IoU=0.3 Specification | Scenario:Random:addition | Random:addition
mloU AP Recall Precision items
Scenario 0.57 0.983 0.817 0.963 Number of 9900 9900
Scenario:random | 0.646 0.984 0.786 0.953 images
Random 0.638 0.974 0.762 0.948 How to move Scenario:Random random
COCO 0.816 0.992 0.537 0.968

Toss valloss

001234567809

- — Random
2 loss(ZE) & val _loss(47) D =H i fj

Figure 2 Learning curve of loss(left) and val_loss(right)

—Scenario — Scenario:random
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Table 10 Person detection result when score threshold is 0.5 and
IoU=10.7

mloU AP Recall | Precision

Scenario:Random 0.668 0.647 0.313 0.439

:addition
Random:addition 0.59 0.358 0.227 0.255
COCO 0.795 0.928 0.52 0.843

#£ 11 A= 7EfE 0.5 T IloU=0.5 A¥k s R

Table 11 Person detection result when score threshold is 0.5 and
IoU=0.5

mloU AP Recall | Precision

Scenario:Random 0.668 0.969 0.658 0.922

:addition
Random:addition 0.59 0.852 0.675 0.759
COCO 0.795 0.961 0.562 091
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Table 12 Person detection result when score threshold is 0.5 and
IoU=0.3

mloU AP Recall | Precision

Scenario:Random 0.668 0.986 0.693 0.971

:addition
Random:addition 0.59 0.94 0.813 0.914
COCO 0.795 0.976 0.586 0.949
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Table 13 Person detection result when score threshold is 0.5 and
IoU=0.7
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Table 16 Dataset for position estimation

mloU AP Recall Precision

A B C D

Scenario:Random 0.673 0.667 0.293 0.461

:addition

Number of 800 1000 1500 2000

coordinates

Random:addition 0.603 0.382 0.224 0.276

COCO 0.816 0.957 0.486 0.875

F 14 2a7HEE 0.7 TIloU=0.5 AWk s 5=

Table 14 Person detection result when score threshold is 0.5 and

F® 1T PLEHEE ORER
Table 17 The result of position estimation

A B C D
RMSE(train) 0.287 0.370 0.084 0.084
RMSE(test) 0.287 0.550 0.160 0.160
MAE of x(m) 0.229 0.152 0.08 0.08
MAE of y(m) 0.231 0.151 0.09 0.09
standard 0.015 0.009 0.011 0.009
deviation

IoU=0.5
mloU AP Recall Precision
Scenario:Random 0.668 0.988 0.589 0.929
:addition
Random:addition 0.59 0.897 0.641 0.791
COCO 0.795 0.977 0.52 0.937

# 15 A a7 EIfE 0.7 TIloU=0.3 A¥k s R

Table 15 Person detection result when score threshold is 0.5 and
IoU=0.3

F18 2507 NV X LD ks 5

Table 18 The Comparison result of two algorithm

mloU AP Recall Precision

Scenario:Random 0.668 0.996 0.617 0.972

:addition

Random:addition 0.59 0.978 0.768 0.948

random forest neural network
RMSE(train) 0.450 0.370
RMSE(test) 1.143 0.550
MAE of x(m) 0.866 0.152
MAE of y(m) 0.855 0.151
standard deviation 0.015 0.009

COCO 0.795 0.992 0.537 0.968

Toss Val_loss

01 2 3 4 5 6 7 8 9
— Scenario:Random:addition

4 loss(ZE) & val loss(47) D=2 ik

Figure 4 Learning curve of loss(left) and val_loss(right)
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Table 19 The results of improved position estimation

Before After

RMSE(train) 0.370 0.228
RMSE(test) 0.550 0.342
MAE of x(m) 0.152 0.08
MAE of y(m) 0.151 0.08
standard deviation 0.009 0.010

5. 28
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Figure 5 The features of case 1
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Figure 6 The features of case 2
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Figure 7 The features of case 3
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