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Design and Implementation of Improved Inertial Navigation System for AGV
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Abstract : To improve the navigation accuracy of the inertial guidance automatic guided vehicle (AGV) , an improved inertial naviga-
tion system is designed. In this system, the STC15W4K56S4 MCU is used as the control core. The direction angle achieved based

on the AGV differential drive model is taken as the state quantity, and the angle value measured by the inertial navigation module is

taken as the observation quantity, and then the direction angle is optimized using the Kalman filter. Then, the AGV driving wheel

speed is controlled based on the fuzzy PID algorithm to improve the control precision of the direction angle. Finally, aiming at the cu-

mulative error produced by the inertial navigation system, a magnetic nail correction module is designed to effectively eliminate it. The

experimental results show that the proposed system can be used to accurately measure and control the yaw angle and achieve the

accurate navigation of the inertial AGV. Compared with the conventional inertial navigation system, the navigation error of the im-

proved inertial navigation system is reduced near to the average value of 50%. Its validity and superiority are verified.

Keywords ; automatic guided vehicle; inertial navigation; Kalman filter; fuzzy PID; magnetic nails
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