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Abstract The purpose of this research is to develop and optimize a lane departure warning application based
on a smartphone which can be applicable as a new platform for various mobile information applications.
Recently, a lane detection warning system which is a representative application among safe driving assistant
solutions is being commercialized. Due to the necessity of powerful embedded hardware platform and its price,
its market is still not growing. In this research, it is proposed to develop and optimize a lane departure warning
application on iPhone 3GS. OpenCV is used for efficient image processing, and for lane detection a heuristic
algorithm based on Hough Transform is proposed. The application was developed under Macintosh PC platform
with Xcode 3.2.4 development tools, downloaded to the iPhone and has been tested on the real paved road. The
experimental result has shown that the detection ratio of the straight lane was over 90% and the processing
speed was 1.52fps. For the enhancement of the speed, a few optimization methods were introduced and the
fastest speed was 3.84fps. Through the improvement of lane detection algorithm, additional optimization works
and the adoption of a new powerful platform, it will be successfully commercialized on smartphone application
market.
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[Table 1] Comparison between iPhone Models

A ZA} iPhone 3G  iPhone 3GS  iPhone 4G
CPU 412MHz 600MHz 1GHz
Memory 128MB 256MB 512MB
Screen Size 3.5inch 3.5inch 3.5inch
Resolution 320%480 320%480 640%960
Multi-tasking X O (1054.0) O
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[Fig. 1] Installation of a iPhone on a Car
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Image Capture

ROI

Noise Reduction
{Optional)

!

Hough Transform

Edge Detection

Lane Detection
(Based on Geometric
Feature of Lane)

[O8 2] A Q14 dR=
[Fig. 2] Flow chart of lane detection
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[Fig. 3] An example of lane detection with intermediate
results. (a) Input Image (b) Binary Image (c)
Median Filter (d) Canny Edge Detection (e)
ROI/Hough Transform (f) Lane Detection
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[Table 2] Comparison between multiple platforms
A ZAb Windows Mac OS X  iPhone 3GS
CPU 3.4GHz 3.06GHz 600MHz
Memory 1GB 4GB 256MB
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[Fig. 4] LDWS on a iPhone Simulator
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[32! 7] LDWS A3 314
[Fig. 7] Execution screen of LDWS App
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[Fig. 8] Experimental results of LDWS Application on
iPhone (a) normal driving at day (b) lane
departure at day (c) normal driving at night (d)
lane departure at night
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[Table 3] Performance result of processing speed (image
resolution: 320 x 480)
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