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Car Exhaust Gas Detection and Self-Diagnosis System using ZigBee and CAN
Communications
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Abstract

This study provides to car driver with car exhaust gas and sensor information which are car trouble code in engine and many
sensors when the car has some problems. This is to provide car manager with many information of car sensors when we go
to vehicle maintenance. For example, information of engine RPM, fuel system, intake air temperature, air flow sensors and
oxygen sensors can provide to owner or garage, and also add to multimedia system for mp3 files and video files. This system
consists of embedded linux system of low power while driving the car which uses OBD-II protocols and zigbee communication
interface from CAN communication of car system to self-diagnosis embedded system of car. Finally, low power embedded
system has a lot of applicatjon and OBD-II protocols for embedded linux system and CAN communication which get sensor

informations of car control sensor system while driving the car.
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<Fig. 1> Low power embedded system base on
PXA270
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<Fig. 3> Block diagram of car sensor information
translations of CAN communication
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up to 7 data bytes checksum
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<Fig. 4> An OBD message

! ID bits (11 or 29) f pa I up to 7 data bytes checksum

<121 5> A CAN OBD Message
<Fig. 5> A CAN OBD message
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<Fig. 6> Zigbee communication interface module for
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<Fig. 9> User GUI interface
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<Table 1> The spec of self-diagnosis embedded
system

Main CPU : PXA270(500Mhz)
Memory : 64Mbyte Memory (SDRAM)
BOOT Hash : NOR

(Strata Flash 16~32Mbyte)
NAND Flash Memory : 16~ 128Mbyte
ETHERNET : CS8900(10M)
USB : Host, Slave INTERFACE
UART : FFUART, STUART(OPTION)
JTAG : Down Loading port
RTC : PORT W
LCD : 640x480 9E W3
Touch : MK712, ADS7843
Camera Input : Camera Input port Y74
Console Port : STUART, FFUART
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<Fig. 10> The first sensor state
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<Fig. 11> The second sensor state
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<Fig. 14> The difference of output voltage
between oxygen concentration of 02 sensor
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<Fig. 12> The third sensor state
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<Fig. 15> Display of the vehicle CAN data
transfer operation ZigBee
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<Fig. 13> 02 sensor state
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<Fig. 16> The first display of the vehicle CAN
data ZigBee monitoring
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DUER 2
<Fig. 17> The second display of the vehicle
CAN data ZigBee monitoring
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