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Simulat ion  &  Nav igat ion :  5  ×  10  m Gazebo orchard,
ROS2 Nav2 + L iDAR
Mul t i -Robot  Mapping:  2-robot  s imulat ion  &  map merg ing
Motor  &  Contro l :  Motor,  encoder  &  te lemetry  test ing
Soi l  &  IoT:  4- in-1  sensor  assembled & tested
Hardware:  Core  robot  components  assembled & tested

System In tegrat ion :  Complete  in tegrat ion
of  ROS2,  ESP32,  sensors  and motor
contro l .
F ie ld  Test ing:  Va l idate  nav igat ion  and
so i l  data  co l lect ion  in  the  orchard.
IoT Va l idat ion :  Complete  LoRa data
t ransmiss ion and dashboard moni tor ing.
So lar  Power :  Implement  a  so lar-powered
sensor  box.
Nav igat ion  Improvement :  Improve cana l-
edge detect ion  and obstac le  avo idance.

Path  Track ing:  ±10 cm
Obstac le  Avo idance:  ≥90%
Navigat ion  Success:  ≥80%
Data  Transmiss ion:  ≥95%
Sampl ing In terva l :  5–10 s

ROS2 /  Nav2 — Navigat ion
L iDAR + IMU — Env i ronment  Sens ing
ESP32 + Encoder  — Motor  Contro l
Raspber ry  P i  5  — System Process ing
Soi l  Sensor  — Soi l  Data  Col lect ion
LoRa + Wi-F i  — Data  Transmiss ion
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