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Image Segmentation-based Moving Object Detection for Driver Assistance System
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ABSTRACT

The detection of objects in front of ego-vehicle is
an effective means to help prevent collisions. Since
the potential of collision with moving objects, such as
other vehicles and pedestrians, is relatively high, it is
important to detect these moving objects in particular.
Vision sensors are employed to detect the various
objects encountered in actual driving situations,
but because the camera and the objects are moving
independently, it is not easy to detect independently
moving objects using vehicle-mounted cameras. The
detection of sharp boundaries for moving objects
has been especially challenging. We have therefore
developed two algorithms to detect sharp boundaries
for moving objects. The first of these algorithms
detects objects moving in a different direction to the
camera by identifying inconsistency between motion
in the images and the epipolar constraint. The second
algorithm detects objects moving in the same direction
as the camera by identifying inconsistency between
stereo disparity and motion disparity. The use of
image segmentation technology in these algorithms
has made it possible to detect sharp boundaries for
moving objects. The ability to detect sharp boundaries
using these methods was verified in tests using actual
vehicles.
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Fig. 1 Principle of detection of moving objects for intersecting objects
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Fig. 9 Weight maps and motion disparity computation result
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Table 1

Error in segmentation-based optical flow estimation

Average angular error [deg]

Sequence No.1

Sequence No.2

Sequence No.3

Initial optical flow (Block matching)

11.25 (112330)

15.57 (54162)

10.84 (81210)

Segmentation-based optical flow

8.64 (219010)

9.32 (153671)

4.60 (176364)

Average end-point error [pixel]

Sequence No.1

Sequence No.2

Sequence No.3

Initial optical flow (Block matching)

0.17 (112330)

0.22 (54162)

0.17 (81210)

Segmentation-based optical flow

0.13 (219010)

0.14 (153671)

0.07 (176364)
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(a) Leftimage

(b) Right image

(c) Segmentation

(d) Distance from initial disparity

(e) Distance from segmentation-based disparity

Fig. 10 Comparison of initial and segmentation-based disparity
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(b) Detected moving region

Fig. 11

Detection results for intersecting object
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Fig. 12 Detection results for preceding object
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