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An Accurate Moving Distance Measurement Using the Rear-View
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ABSTRACT

In the recent parking assistant systems, finding out the distance to the object behind a car is often performed
by the range sensors such as ultrasonic sensors, radars. However, the installation of additional sensors on the
used vehicle could be difficult and require extra cost. On the other hand, the motion stereo technique that
extracts distance information using only an image sensor was also proposed. However, In the stereo rectification
step, the motion stereo requires good features and exacts matching result. In this paper, we propose a fast
algorithm that extracts the accurate distance information for the parallel parking situation using the consecutive
images that is acquired by a rear-view camera. The proposed algorithm uses the quadrangle transform of the
image, the horizontal line integral projection, and the blocking-based correlation measurement. In the experiment
with the magna parallel test sequence, the result shows that the line-accurate distance measurement with the

image sequence from the rear-view camera is possible.
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Table 1. The consecutive distance information extraction
result

Line Frame interval
no. | 348, | 354, | 360, | 362, | 364, | 366, | 368,
354 | 360 | 362 | 364 | 366 | 368 | 370
1 678 | 901 | 451 | 617 | 656 | 486 | 842
2 560 | 784 | 500 | 631 | 628 | 469 | 831
3 463 | 691 | 554 | 660 | 622 | 469 | 824
4 446 | 657 | 618 | 694 | 623 | 483 | 823
5 452 | 628 | 700 | 727 | 637 | 502 | 823
6 474 | 611 | 789 | 765 | 661 | 535 | 828
7 502 | 604 | 884 | 803 | 697 | 601 | 851
8 536 | 605 | 978 | 842 | 742 | 684 | 879
9 581 | 608 | 1073 | 889 | 794 | 782 | 913
10 | 634 | 617 | 1165 | 943 | 861 | 890 | 955
11 | 702 | 629 | 1250 | 1003 | 941 | 1002 | 1007
12 | 780 | 653 | 1327 | 1064 | 1025 | 1111 | 1064
13 | 859 | 685 | 1399 | 1130 | 1105 | 1215 | 1128
14 | 940 | 730 | 1467 | 1196 | 1185 | 1313 | 1197
15 | 1021 | 777 | 1534 | 1259 | 1266 | 1406 | 1265
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Fig. 19. The line unit correlation measurement graph
between consecutive frames
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Table 2. The comparison of block unit SAD algorithm
and proposed algorithm

Frame | Method of Block Proposed Line
no. block SAD | SAD value Method SAD value
348
354 4 Line 446

progressed
360 7 Line 604
progressed
1 Line
362 Block® progressed 451
rogressed 501477 1 Li
364 | P18 ine 617
progressed
366 3 Line 622
progressed
368 3 Line 469
progressed
370 Block@ 95665 5 Line 823
progressed progressed
v.d B
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