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A Design and Implementation for a Reliable Data Storage
in a Digital Tachograph

T+

Sung Hoon Baek' - Myunghee Son

ABSTRACT

The digital tachograph is a device that automatically records speed and distance of a vehicle, together with the driver's activity and
vehicle status at an accident. It records vehicle speed, break status, acceleration, engine RPM, longitude and latitude of GPS, accumulated
distance, and so on. European Commission regulation made digital tachographs mandatory for all trucks from 2005. Republic of Korea
made digital tachographs mandatory for all new business vehicles from 2011 and is widening the range of vehicles that must install digital
tachographs year by year. This device is used to analyze driver's daily driving information and car accidents. Under a car accident that
makes the device reliability unpredictable, it is very important to store driving information with maximum reliability for its original
mission. We designed and implemented a practical digital tachograph. This paper presents a storage scheme that consists of a first storage
device with small capacity at a high reliability and a second storage device with large capacity at a low cost in order to reliably records
data with a hardware at a low cost. The first storage device records data in a SLC NAND flash memory in a log-structured style. We
present a reverse partial scan that overcomes the slow scan time of log-structured storages at the boot stage. The scheme reduced the
scan time of the first storage device by 1/50. In addition, our design includes a scheme that fast stores data at a moment of accident by
1/20 of data transfer time of a normal method.

Keywords : Tachograph, Storage
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Fig. 1. The picture of our digital tachograph
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Fig. 2. The hardware block diagram of our digital tachograph
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Fig. 3. The tiered structure of the storage device
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Fig. 9. Performance comparison for the number of driving
records stored in a single NAND page of the first-tier storage
and the frequency for opening and closing a file
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