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Abstract: A complex terrain adaptive agricultural assistance robot based on PID control was developed, aiming to en-
hance agricultural production efficiency, reduce farmers' labor intensity, and achieve precise agricultural assistance in vari-
ous complex terrains. The robot was controlled by the STM32F103C8T6 single-chip microcontroller, which received re-
mote instructions from users through the HC-15 bluetooth module and controlled the stepper motor to achieve precise
movement, and drove the water pump module to complete the spraying operation of the pesticide. The core operation prin-

ciple was a closed-loop process of “wireless instruction reception — core processing — motor and actuator drive”. The
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biggest innovation of this robot compared to existing agricultural robots lies in its ability to adapt to different terrains. It

can operate stably on hillsides, sandy areas, or any rough terrain. Additionally, the robot can conduct health checks on

crops, including the growth of leaves and the maturity of the crops. Besides, the robot has functions such as detecting soil

composition, spraying pesticides, and irrigation.
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main.py

159 def update(self, error, dt):

160 RE T T e T

161 # WEIREDLE

162 error_change = (error - self.previous_error) / dt
163

164 # SRR SNREE

165 delta_kp, delta_ki, delta_kd = self.fuzzy_inference(error, error_change)
166

167 # BHPIDSH

168 kp = self.kp@ + delta_kp

169 ki = self.kie + delta_ki

170 kd = self.kd® + delta_kd

171

172 # SRR

173 kp = np.clip(kp, 0.1, 2.0)

174 ki = np.clip(ki, .01, 1.0)

175 kd = np.clip(kd, 0.1, 5.9)

176

177 # THEPIDIL

178 proportional = kp * error

179

180 self.integral += error * dt

181 integral_term = ki * self.integral
182

183 derivative = error_change

184 derivative_term = kd * derivative
185

186 output = proportional + integral_term + derivative_term
187

188 # BIIRE

189 self.previous_error = error

190

191 return output, kp, ki, kd

192

193 class ControlSystem:

194 RS RE
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