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ABSTRACT

In this paper, we propose a improved control performance for autonomous mobile robot using
the embeded system. The proposed PID(PPID) control method removes steady state error, and
has good performance in transient response. The integral term in the proposed method
accumulates errors in increment section, inverses errors in decrement section, and increases the
effect of integral coefficient around target. Therefore, the PPID control method decreases the
overshoot, and makes settling time faster than general PID(GPID) control method.

In order to verify the effectiveness of the proposed method(PPID), we simulated the position
control of DC motor, and experimented the velocity control of autonomous mobile robot. The
PPID control method demonstrated good control performance that decrease overshoot and settling

time in simulation and experiments.
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Fig. 2-1. Block diagram of general PID control method.
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Fig. 2-2. Block diagram of modified PID control method.
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Fig. 3-1. Result of DC motor simulation.
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Table 3-1. Result of DC motor simulation

GPID MPID PPID
Overshoot(95) 63 45 35
Settling Time | 0.45[sec] | 0.29[sec] | 0.27[sec]

3-2. AEolBERY £& Ao 4AY

AAHA H4Y A2de A2y B2HEE
g 529 @}
TN

" Atmega
IMB-PC 198

S

29 3-2. dA 4y FAe BEME
Fig. 3-2. Block diagram of experimental setup.
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Fig. 3-5. Response curve for deceleration.
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Table 3-2. Result of acceleration

GPID MPID PPID
Overshoot(%) 30 216 125
Settling Time { 2400 1850 1350

E 33 &Rl 43 2
Table 3-3. Result of deceleration

GPID MPID PPID
Overshoot(%) 55 44.1 40.8
Settling Time | 1300 1200 1100
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