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Design and Implementation of Multi Exposure Smart Vehicular
Camera Applying Auto Exposure Control Algorithm
Based on Region of Interest
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ABSTRACT

Recently, many researches are carried out for Advanced Driver Assistant Systems(ADAS). Especially, many
studies are carried out to analyze the road situation using road images. In order to improve the performance of
the road situation analysis, it is necessary to acquire images with appropriate exposure time. In this paper, we
design and implement multi exposure smart vehicular camera which provides road traffic information to driver.
Proposed device can acquire road traffic information by on-board camera and various sensors. And we propose
an auto exposure control algorithm for the road environment to increase accuracy of image recognition. In
addition, we also propose the switching ROI method that apply existing ROI techniques to overcome a limited
computation power of embedded devices. We developed prototype of multi exposure smart vehicular camera and
performed experiments to evaluate proposed auto exposure control algorithm and switching ROI method. The

results show that the average accuracy of image recognition increased by 13.45%.
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Item Instruction
Microprocessor NVIDIA Tegra K1
Comm. LTE KMK-L200
module | Wi-Fi P2P WN111v2
GPS module GMMU1
Accelerator sensor LIS331DLH
CAN transceiver MCP2551
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Fig. 3. Prototype of multi exposure smart vehicular
camera
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procedure FindExposure()
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3 state + InitialState

4 Criterion « MaximumCriterion

5 minCriterion < Integer.MaxValue

B for i «— 1, NumberOfExposureClass do
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8 Frame «— GetFrame(exp)

9 SelectedFrame + ROI(state, Frame)
10 for all pixel k in SelectedFrame do
11 if k » WHITE then

12 nithite + nWhite + 1

13 else if k < BLACK then

14: nBlack < nBlack + 1

15 end if

16: end for

17; Criterion < abs(nihite - nBlack)
18: if Criterion < minCriterion then
19 minCriterion « Criterion

20: minExp < exp

21 end if

22 end for

23 if FinalCheck(nwhite,nBlack,SelectedFrame) then
24 selectedExp[state] < minExp

25 state +— NextState

26 break

27 end if

28 end for

2% _end procedure

2! 8. Selective ROI &ki72|Zdl| 3k ox} 7=
Fig. 8. Pseudo code of selective ROI algorithm
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