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ABSTRACT

A rapid development of semiconductors, sensors and mobile network technologies has enable that the
embedded device includes high sensitivity sensors, wireless communication modules and a video processing
module for vehicular environment, and many researchers have been actively studying the smart car technology
combined on the high performance embedded devices. The vehicle is increased as the development of society,
and the risk of accidents is increasing gradually. Thus, the advanced driver assistance system providing the
vehicular status and the surrounding environment of the vehicle to the driver using various sensor data is
actively studied. In this paper, we design and implement the smart vehicular camera device providing the V2X
communication and gathering environment information. And we studied the method to create the metadata from a
received video data and sensor data using video analysis algorithm. In addition, we invent S-ROI, D-ROI
methods that set a region of interest in a video frame to improve calculation performance. We performed the
performance evaluation for two ROI methods. As the result, we confirmed the video processing speed that S-ROI

is 3.0 times and D-ROI is 4.8 times better than a full frame analysis.
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Fig. 1. Next generation driver assistance system using the
smart vehicular camera technique
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Table 2. Specification of the smart vehicular camera prot
otype device

Modules Specification
Board Odroid-XU (Hardkernel)
CPU Samsung Exynos5410 Octa 1.6Ghz
GPU PowerVR SGX544MP3 533MHz
Memory LPDDR3 2GB
Wi-Fi WNI111v2 (Netgear)

WCDMA |[DTW-400W (AnyData)

Camera Odroid USB-CAM (720p)

GPS GPS680(Acen Korea) /| NMEAO0183
LCD LTN101ALO3-8 (10.1 inch)
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Table 3. The method of metadata extraction and metadata measurement periods
Device Method Metadata Period Requirement
Image Still image / movie - (requirement)
Pedestrian +0.3s (recognition)
CAMERA S(.)I.nputer License +0.5s Each 2s
ision
(with ROT) Range measurement +0.02s (close)
Lane detection +0.05s (recognition)
GPS Satelite Location, speed, direction, time 1.0s Each 2s
Accelerator Measuring Impact recognition 0.1s (recognition)
OBD-II Std. Measuring RPM, speed, accel. pedal position 0.5s (Acceleration)
KOBD Measuring Handle position, gear position, brake 0.5s (Deceleration)
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recognition success-rate by each ROI method

kI
r

Pedestrian(FPS) Car plate(FPS)
S-ROI | 5.220 S-ROI | 4.300
Arndale
D-ROI | 6.953 D-ROI |16.784
S-ROI | 6.141 S-ROI | 6.309
CISS
D-ROI | 8.602 D-ROI |24.371
S-ROI | 8.755 S-ROI | 6.998
odroid-XU

D-ROI (10479 | D-ROI |21.809
Recognition | S-ROI | 70.7% | S-ROI | 63.3%
Success-rate | D-ROI | 67.4% | D-ROI | 45.7%
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