FIELDSCOUT / SYSTEM ARCHITECTURE

Signal path

Modbus RTU between Jetson and ESP32-S3; two independent motor channels on each driver.

SENSORS / OPERATOR NAVIGATION LOW-LEVEL CONTROL DRIVERS / HUB WHEELS
BUS B
BO5 2D LIiDAR UART . i
B04 Jetson Orin Nano B02 ESP32-S3 Ll
RPLIDAR S2 —I_,, > Two independent channels
UART model assumed ROS 2 / Nav2 A: Modbus RTU slave 0x2088 /  0x2089
BUS A
Validate / limit setpoints
o ) Modbus RTU
Localisation and planning RS485 Apply wheel signs and scaling
Command arbitration 400 ms command expiry* EL ER
BO7 IMU Modbus RTU master D " RPM RPM
Interface / model TBC ¢/ UART Setpoints / " _
UART + RS485 transceiver heartbeat B: Modbus/RTU master |
_,/ 3.3 V-compatible interface Status / faults Separate UART + R5485 port
Upstream bus A Two ports / two physical buses .
. Driver ID 2

—>- Two independent channels
Operator IaptoP [ Ox2088IO /  0x2089
Goals, RViz and logs

Ethernet/ Wi-Fi  Bus B - retained motor-control link

ESP32-S3 is the only master; drivers 1 and 2 are slaves. Daisy-chain RS485: ESP32-S3 ->

ID1-> 1D 2.

115200 baud, 8N1 (existing configuration). Commands, replies and encoder data share

this bus; feedback scaling TBC. RR RL
ESP32-S3 writes each driver: function 0x10, two signed 16-bit RPM registers from 0x2088 - RPM + RPM

(source configuration).

Upstream Modbus implementation required Wiring and commissioning

Use Jetson UART with an RS485 transceiver and a separate ESP32-S3 UART/RS485 Terminate each RS485 bus at its two physical ends; use a twisted pair and signal

port. Add the second port if absent; do not join buses A and B. reference. Confirm biasing and matching serial settings [1].

Define four wheel setpoint registers, heartbeat, status and faults. Register map / Wheel mapping is from the source PDF; signs indicate forward travel. Verify on stands.
firmware TBC; the old CMD text frame is removed. *400 ms is a target; verify driver timeout and stop response.

[1] Modbus serial-line guide V1.02
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https://www.modbus.org/file/secure/modbusoverserial.pdf
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Power path

Separate regulated electronics supplies and a hardwired motor-energy disconnect; ratings marked TBC need selection.

Service isolator
DC-rated disconnect

B11l Battery + BMS Main battery fuse

Protected DC distribution

e

Dedicated + and protected 0 V returns

Use BMS-protected pack terminals

Control supply

1
1
1

A 4

24 V-class LiFePO4 —_— Near battery positive —_—
20 Ah proposed; range TBC DC rating / current TBC Isolates all branches
SENSORS / CONTROL l COMPUTE 1 MOTORS + HARDWIRED STOP

B13 Compute input fuse

B13 Electronics input fuse
Rating TBC

Rating TBC

| |

B12 Contactor
DC-rated power contacts
Opens motor supply

B09 Regulated DC/DC

12 V, 5 A output proposed
Input range / transients TBC

B10 Regulated DC/DC

5V, 6 A output proposed
Input range covers battery + transients

———— 1

B0O5 S2 B02 ESP32 BO7 IMU BO4 Jetson Orin Nano
5V Board input Local regulator . .
UART model 5V 3.3/5V TBC 9-20 V DC jack input [2]

Hardwired stop control
Latching NC E-stop
Manual reset / relay

Fused coil supply upstream

Y
B13 Driver 1 fuse
Rating TBC

Y

B0O3 DriverID 1

BO1l FL + FR

Two hub motors

Y

B13 Driver 2 fuse
Rating TBC

Y

BO3 Driver ID 2

BO1 RR + RL

Two hub motors

Power selection

Motor ratings retained: 4 x 24 V, 100 W. Select battery, BMS, cables, fuses and
converters for actual peak current, inrush and full-charge voltage.
Legacy Jetson Nano needs 5 V, not 12 V. S2E LiDAR needs 12 V [3]. Verify installed

models; the drawing assumes Orin Nano + UART S2.

[2] NVIDIA Orin Nano carrier specification [3] SLAMTEC S2 specifications

Stop and return paths
E-stop leaves electronics powered; reset must not restart motion. Validate stopping

distance and driver-side regenerative energy protection.
Power lines represent supply + dedicated return. Do not use chassis as return or bypass

the BMS. BMS status/thermal interface to ESP32-S3 TBC.
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https://developer.nvidia.com/downloads/assets/embedded/secure/jetson/orin_nano/docs/jetson_orin_nano_devkit_carrier_board_specification_sp.pdf
https://www.slamtec.com/en/s2/spec


