TE LB 2 T
IPSJ SIG Technical Report

BfH A SHEBRIRIZE TS
37 16 5H 5K (B B 1l

O ET WEHET NEEZ? R

B i, AEVEORIRAALICRE Lich A 7 WG IS & B B P ORISR & /LR T 2 B0 A 7 & AT A3
TR LODHD. —F, IERTFETIIRMRGDORE BT THTHECEEY R EONAY A ER L TLE IR
R ot RimICTIE, BT 2 2 0 A Z W CEET D IRGEBICE D LR 2 AR S R L,
BRAZIZ R 2 /BB O AR HIM 2 FEZRETT 5. BEETEE LiHEERICB W T, RERTFEDOAZ)
MR LT,

F—U— N @A, Bk, SRR, EigRE R

Prevention of 3D Object Disappearance in the Overhead View Image
Composed of Vehicle-mounted Camera Images
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Abstract: In the on-vehicle camera system generating the overhead view image from vehicle-mounted camera images, there is a
problem that the 3D object would disappear at the image boundary of the composite image. In this paper we propose the
technique that detect 3D objects at the overlap region of camera images and control the image synthesis conditions dynamically.
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We confirmed the effectiveness of this technique by the evaluation experiment that assumed the use of an actual vehicle.
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Figure 1 Transformation to Pinhole Model
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Figure 3  Transformed Images of each Camera Image

(a) Boundary Line (b) Alpha Blending
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Figure 4 Display Example of Overhead View Image
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Figure 5 Overlap Area without 3D Object
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Figure 6 Overlap Area with 3D Object
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Figure 7 Image Synthesis (Clipping)
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Figure 8 Image Synthesis (Alpha Blending)
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(a) no 3D Object (Front / Left) (b) 3D Object (Front / Left)
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Figure 9 Original Images of Overlap Area
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Figure 10 Edge Detection and Denoising

(a) no 3D Object (Front / Left) (b) 3D Object (Front / Left)
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Figure 11 Removal of Ground Texture

X 12 SEERERSy offi (Front/ Left)
Figure 12  Extraction of 3D Parts (Front / Left)
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Table 1 Alpha Value Setting According to the Determinations

Determination Results
3D Obiect Alpha Value Mark
DIECL | 51y Opject Size | (Cam A: Cam B)
Existence
No - 50:50 0
about the Same 50:50 =
Yes Camera A 100:0 A
Camera B 0:100 B

Image Input (Front) Image Input (Left)

! l

| Detection of 3D Object |

!

| Comparison of 3D Object Size |

!

| Decision of the Alpha Value |

!

| Image Deformation & Synthesis |

!

Image Output
(Overhead View Image)
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Figure 13 Control of Image Synthesis Condition
by Proposed Method
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Table 4 Subjectivity Evaluation for Original Images

No. Ground 3D Object c V_ehlcle t . Evaluation Item .
nvironmen 3D Object 3D Parts Size Mark

1 |Asphalt no 3D Object no condition Existence Comparison

Asphalt & . . No - 0
2 Lo Pedestrian Moving

White Line about the Same =
3 [Tiles Pylon Calibration Error Yes Camera A A

Manhole Bicycle Sunset Camera B B
5 |etc. etc. etc.

#3 FHEAT AT DM
Table 3 Camera Configurations

Front | Right | Rear | Left
X [mm]
(left to right) O 9501 0] -950
y [mm]
Camera_ (front to back) 0| 1800 4500{ 1800
Installation 2 [mm]
(ground height) 700| 1000 900| 1000
Wave Angle [deg] -43 -54 -41 -54
Resolution NTSC (720 X 480i)
Horizontal Angle of View [deg] 200
Vertical Angle of View [deg] 150
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Table 5 Performance Verification of the Proposal Method

Determination by Proposed Method
Mark 0 = A B
>c 0 © O VAN AN
% § = O © AV AV
ol A O O © X
R O O X ©
©: Success O: no Problem
A: no Problem LJ: as Conventional
X: Worse
# 6 R R
Table 6 Evaluation Result
Evaluations Rate [%]
Improvement ©Success 75.3
Ono Problem
Conventional /Ano Problem 22.3
[Jas Conventional
Worse X Worse 24
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# 7 EBER SoC {1k

Table 7 Image Processing SoC Specifications

Item Specifications
Input Video 720X 480i X 4Cams
Output Video 720 X 480i
Frame Rate (Input/Output) 30 fps
Maximum Operating Frequency 534 MHz

# 8 BAHLOFATHRR

Table 8 Execution Time each Processing [ms]

Item Execution Time
Detection of 3D Object 12.67
Comparison of 3D Object Size 2.10
Decision of the Alpha Value, 119
Image Deformation Setting
Total 15.96
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