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Abstract: The controller design by making use of embedded technology for mobile robot requires managing hardware
resources under Linux operating system. Taking the typical proximity sensors amounted on the board for example,
considering work principle, sensors and hardware interface of sensors and interface resource of ARM-based
microprocessor, an allocation scheme of interfaces is proposed for sensor controlling. Then, the character device drivers
of the infrared and ultrasonic sensors are designed by using appropriate cross compiler tools according to the control
timing sequences of interface of sensors. Test results show that measurement readings can be transferred correctly to the
control system through device driver developed in this paper.
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Table 1. Composition of robot control system
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Figure 1. Software architecture of Linux system
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Figure 2. Proximity sensor for mobile robot
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Figure 3. Ultrasonic sensor module
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Figure 4. Architecture of device driver
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Figure S. Flow chart of infrared sensor device driver
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Figure 6. Flow of interrupt service processes of infrared sensor
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Figure 7. Flow chart of ultrasonic sensor device driver
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static int tq2440 pwm_ioctl(struct inode *inode,
struct file *file, unsigned int cmd, unsigned long
arg){...

switch( cmd){

case 0:...

case l:...

$3c2410 _gpio_setpin( gpio_table[0], 1);
udelay( 10 );
//GPBY/TRIG 10 ps = HL ik v

$3c2410 gpio_setpin(gpio_table[0], 0);
wait_event interruptible(button waitq, high);
/1% #F ECHO i HEPOIR A
wait_event_interruptible(button_waitq, low);
/14545 ECHO i H IR S
tconon=_raw_readl(S3C2410_TCNTO(0));
/[EH TCNTO

tcon =_raw_readl(S3C2410_TCON);

tcon &= ~0x1f;

_raw_writel(tcon, S3C2410_TCON);
Gz

break;}

return 0;}
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static irqreturn_t irq_interrupt(int irq, void
*dev id ){...

/1 R 55 BR K, TN P A% K 3R ECHO
down = !s3¢2410_gpio_getpin(button_irqs->pin);
if(down==0) {
itcon=__raw_readl(S3C2410_TCON);

itcon |= 0x1;

__raw_writel(itcon, S3C2410_TCON);
/ER 25 0 TFUR V4L

high=1; ev_press =1;

wake up_interruptible(&button waitq);}

/P PR R

else{

low = l;ev_press = 1;

wake up_interruptible(&button waitq);}
/IR T

return IRQ_ RETVAL(IRQ HANDLED);}
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Figure 8. Flow of interrupt service processes of ultrasonic sensor
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close(buttons_fd);
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Figure 9. Testing process of ultrasonic sensor
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Figure 10. Screenshot of reading ultrasonic sensor data
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