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A Study on Generation of Reverse Parking Guideline
Reflecting Position of Camera
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Abstract The final step of driving a car is parking, which is the most difficult part for people learning to drive.
Parking in narrow parking spaces is difficult for both ordinary drivers and beginners. To solve this problem, the
development of SPAS (Smart Parking Assist System), ACC (Automatic Control System) improves the convenience
of drivers. In addition, parking assistance systems have been developed to recognize more accurately the surrounding
environment to the driver using the ultrasound, camera, thermal camera, and radar.

This paper proposes the reverse turning radius to process images as if the camera is located in the center of the
vehicle regardless of the actual camera position. In addition, it generates the parking guidelines through verification

using the vehicle.
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Fig. 1. Warping when handle steering angle is 0 degree

Fig. 2. Warping process when handle steering angle is
540 degree
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Fig. 3. Camera position located in the center of vehicle
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Table 2. Value of coordinate

Coordinate transition Value of coordinate
O - 0, 0) — (0, 160)
Q- @ (640, 0) — (640, 160)
B - @ (213.3, 480) — (0, 480)
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Fig. 5. Calibration process-2

Fig. 6. Calibration process-3
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Fig. 7. Guideline using vehicle simulator device
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Fig. 8. Camera position located on the left of simulator
device

Fig. 9. Guideline when the camera position is located
on the left
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Fig. 12. Reverse turning radius according to camera
position
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Fig. 14. Guideline performing image processing when
camera is located on the left
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Fig. 15. Guideline performing image processing when
camera is located on the right
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Fig. 16. Camera position located on the left of the

vehicle

Fig. 17. Parking guideline when camera is located on
the left
(a) Guideline not performed image processing
(b) Guideline performing image processing
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Table 3. Reverse turning radius after image processing

Handle Wheel Turning .radjan Tuming. radius
angle(®) angle(®) before. image after image
processing(mm) processing(mm)
5 0.3 501,407 501,707
10 0.6 250,372 250,672
15 1.0 166,690 166,990
530 34.4 3,505 3,805
535 34.7 3,455 3,755
540 35.1 3,406 3,706
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Fig. 18. Parking guideline when camera is located on
the right

(a) Guideline not performed image processing
(b) Guideline performing image processing
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