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Implementation of Operating Software for Small Multi-Jointed Robots

4

L_gd—

[=3%)

(Hyun-Seung Son,

ded Uy s
Woo-Yeol Kim, and Robert Young-Chul Kim)

Abstract: The small multi-jointed robots for most education are developed with the way of firmware. But the firmware may be
very difficult to develop as gradually increasing throughputs and control routines. Due to limit of firmware we try to use on
RTOS, but hard to adapt on the small multi-jointed robots. It would be hard to install RTOS into the small multi-jointed robots
because of the size capacity of RTOS, and lack of libraries for control of the particular hardware. Moreover, even its RTOS
with many functions causes its to make overheads scheduling, TCB (Task Control Block), and task states. Also to keep
maintenance of RTOS, it is composed of components for the whole structure of my proposed RTOS. Additionally, We provided
with libraries of servo motor and sensor control and developed RMS (Rate Montonic scheduler) to handle tasks on real time
and reduce overheads. Therefore, It is possible to work the fixed priority and task preemptive way. We show one example of
the multi-jointed robot installed with my proposed RTOS, which shows to obstacle avoidance and climbing up the slope.
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Fig. 1. The structure of proposed operating software.
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Fig. 2. State diagram of proposed operating software.
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INT8U CheckDIOS() {

DIOS_ TCB  *pTCB;
pTCB = g pTCBPoolHeder;

INT16U sum = 0;

INT8U taskCount = 0;
while(pTCB != NULL) {

sum += pTCB->nTCBUse/pTCB->nTCBCycle;
pTCB = pTCB->pTCBNext;

taskCount++;

if(taskCount * (pow(2, 1l/taskCount) - 1) - sum >= Q)
return TRUE;
return FALSE,;

}
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Fig. 4. Number of task and periodic inspection.
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Fig. 5. How to find a top priority.

void DIOS_Scheduler() {
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g pTCBHighRdy = FindHighRdyQue();
g nHighPrio = g_pTCBHighRdy->nTCBPrio;
IEHte ol AT flo ldled 3
if(NULL = g pTCBHighRdy) {
g pTCBHighRdy = g pTCBIdle;
g nHighPrio = g pTCBIdle->nTCBPrio;
}
if(g pTCBHighRdy != g pTCBCur) {/RMS schedul
iflg_nCurPrio < g nHighPrio)
YRS Bow AYRE 297
ContextSwitch();
//Runing 3} =72 Ready FZ 4
g pTCBCur->nTCBStat = TASK RUN;
3
}
}

Y6 4% IS AT A,
Fig. 6. Scheduler for small multi-jointed robots.
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void taskl(void *data) {
while(1) {
PutString("task1\f\n");
mdelay(200); }
}
void task2(void *data) {
while(1) {
PutString("task2\r\n");
mdelay(500); }

}
void task3(void *data) {
while(1) {
PutString("task3\r\n");
mdelay(1000);  }

}
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Fig. 8. Test code.
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