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Prevention of 3D Object Disappearance in the Overhead View Image
Composed of Vehicle-mounted Camera Images

HARUHIKO HIGUCHI™ HIDENORI SAKANIWAT™
YOSHITAKA UCHIDA™

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 detects 3D objects at the overlap region of camera images and control the image synthesis conditions dynamically.

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 2 Coordinate Conversion.
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Figure 3  Transformed Images of each Camera Image.
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(2) Clipping (b) Alpha Blending
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Figure 4 Display Example of Overhead View Image.
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Figure 5 Overlap Area and Transformed Image
with no 3D Object
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Figure 6 Overlap Area and Transformed Image
with 3D Object.
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Figure 7 Image Synthesis.
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Figure 9 Transformed Images of Overlap Area
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Figure 10 Edge Detection (Upper) and Bluring (Lower)
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Figure 11 Removal of Ground Texture
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Figure 12  Extraction of 3D Parts (Front / Left)
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Table 2 Evaluation Conditions

3D Object 3D Obiject Size Alpha Value Ground 3D Object Vehicle Environment
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etc. etc. etc.

(a) Bicycle (b) Stuffed Animal
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(c) Vehicle on White Line (d) Pedestrian on Manhole
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Table 5 Evaluation Result

Evaluations Rate [%]
O: Success 77.5
/\: Failure but no Negative Effect 3.8
[]: Failure (Same Effect as Conventional) 17.5
X : Failure and Worse 13
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Table6 Standard Deviation of Brightness at Overlap Area
(Average of Successful Scenes)

Standard Deviation

Conventional (50% Alpha Blending) 17.37
Proposal 22.98
32.30 [%]

Rate of Improvement

(a) Pedestrian (Low Contrast)
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(b) Wall on White Line

Figure 13 Worth Result
Conventional (50% Blend) / Proposal Method
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