
PARTS LIST

Robot Drive Wheel

DC Motor Mount Bracket

Raspberry Pi 5 Mount

LiDAR Sensor Mount

DC Motor Mount Bracket

Raspberry Pi 5 Mount

LiDAR Sensor Mount

DC Motor Mount Bracket

Raspberry Pi 5 Mount

LiDAR Sensor Mount

Robot LoRa Radio Modul…

Robot Base Plate

Robot Top Plate

DC Motor Mount Bracket

Robot Drive Wheel

Robot Castor Wheel

M3 Brass Standoff 6mm

M3 Brass Standoff 20mm

M3 Bolt 8mm

M3 Bolt 12mm

M3 Nut

ESP32 Board Mount

Battery Holder

Camera Module Mount

RF Antenna Mount

Cable Clip/Guide

Raspberry Pi 5 Mount

LiDAR Sensor Mount

UART ×2, GPIO, Data

USB ×2

GPIO, Data

5VData ×2, I2C

Data ×2

5V

Data ×4, SPI

11.1V

12V

PWM ×2

SPI ×2

5V

Data ×2

5V

3.3V

3.3V

SPI ×5, GPIO ×2, Data

11.1V

11.1V

3.3V

Data ×2

I2C ×3 3.3V

5V

5V

I2C ×3

CSI ×2

I2C

DVP

MCU

Robot MCU (ESP32)

ESP32-DevKitC-32D

GPIO2 GPIO4 GPIO5 GPIO12

GPIO13 GPIO14 GPIO15

GPIO16

MCU

Robot Main Compute (RPi 5)

Raspberry Pi 5 8GB

SENSOR

Robot LiDAR Sensor

Slamtec RPLIDAR A1M8

SENSOR

Robot Wheel Encoder

Magnetic Encoder Pair Kit for Micro…

SENSOR

Robot ToF Ranging Sensor

Adafruit VL53L1X Time of Flight…

VIN GND SDA SCL

MODULE

Robot Watchdog Timer

SparkFun TPL5110 Nano Power Timer

VCC GND WDI RESET

ACTUATOR

Robot Emergency Stop Button

Mushroom Pushbutton

NC1 NC2

MODULE

Robot Logging Storage

Adafruit MicroSD card breakout board+

VCC GND MISO MOSI SCK

CS

MODULE

Robot Secure Element

ATECC608B TrustFLEX

POWER

Central Power Supply

Mean Well LRS-150-12

MODULE

Central RF Transceiver

Adafruit RFM95W LoRa Radio…

POWER

Robot LiPo Battery (High
Capacity)

3S 11.1V 5000mAh LiPo Battery

POWER

Robot Motor Power Regulator

Pololu 9V, 2.3A Step-Down Voltage…

MODULE

Robot LoRa Radio Module (900MHz)

Adafruit RFM95W LoRa Radio…

POWER

Robot 5V UBEC (High Capacity)

Castle Creations 10A CC BEC

ACTUATOR

Robot Left Drive Motor (High
Torque)

Pololu 12V, 75:1 Metal Gearmotor…

ACTUATOR

Robot Right Drive Motor (High
Torque)

Pololu 12V, 75:1 Metal Gearmotor…

ACTUATOR

Robot Motor Driver (High Power)

Pololu Dual G2 High-Power Motor…

SENSOR

Upgraded Robot IMU (BNO085)

Adafruit 9-DOF Orientation IMU Fusio…

VIN 3V3 GND SCL SDA

INT RST

SENSOR

Upgraded Robot Camera (RPi v3)

Raspberry Pi Camera Module 3

CSI Co…

SCHEMATIC

NODE TYPES

MCU

SENSOR

ACTUATOR

POWER

MODULE

DISPLAY

DATA

POWER

CHAT

USER_INPUT

Authority-Governed Autonomous

Systems Testbed (Best Fit)

4

Concept

Build a physical testbed where

autonomous robots operate under

HMAA authority control.

Instead of normal autonomy, every

decision must pass through your

authority and trust layers.

Architecture

Sensors

↓

SATA trust evaluation

↓

HMAA authority engine

↓

Mission autonomy planner

↓

CARA recovery logic

↓

Robot / drone actuation

What it demonstrates

> Smart Home Display, Custom Keypad,

Mini Robotic Arm etc...
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