DEVELOPMENT OF A LOOPING BEHAVIOR TREE BASED INDOOR Page 65 of 74
LOGISTIC AUTONOMOUS MOBILE ROBOT IN ROBOT OPERATING SYSTEM 2

GLOSSARY
Autonomous Mobile Robot (AMR): A mobile robot that can drive, navigate, localize,

and map the surroundings itself with help of sensors only without any static guides.

Behavior Tree (BT): A behavior tree is a mathematical model of plan execution based

in computer science, robotics, control systems and video games.

LiDAR: Abbreviation of Light Detection and Ranging. A sensing device that can

measure distance with certain accuracy.

Navigation 2 (Nav2): A Package that is used for autonomous navigation, and obstacle

avoidance.

Robot Operating System 2 (ROS2): Abbreviation of Robot Operating System 2. A set

of software library and tools for building robot applications.
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APPENDIX A - DATASHEETS
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ESP32 Specs
PWM Capable Pin

32-bit Xtensa® dual-core @240MHz > GPIO Input Only
Wi-Fi IEEE 802.11 b/g/n 2.4CHz QGZ[E® GPIO Input and Output
DAC_X | Digital-to-Analog Converter WPU: Weak Pull-up (Internai)
BLuetooth 4.2 BR/EDR and BLE n:nﬁz; J&Gforbmg:il\g RTC Power Domain (VOD3P3_RTC)  WPD: Weak Pull-down (internai)
520 KB SRA (16 KB for cache) RO ety 1 @ o o
448 KB ROM CIEWE) Analogto-Digital Converter R e (Y3 005V ID: nput Disabled (After Reset)
SITEIE9 Touch Sensor Input Channel 1 in Shared with the Flash Memory OE: Output Enable (After Reset)
34 GPIOs, 4x SPI, 3x UART, 2x I2C, @ILILD OtherRelated Functions R uscd asreguiar GPIO OD: Output Disabled (Afier Reset)
2x 12S, RMT, LED PWM, 1 host SD/eMMC/SDIO, EZIET0 Serialfor Debug/Programming
s Arduino Related Functions
1 slave SDIO/SPI, TWATe, 12-bit ADC, Ethernet @SITED Strapping Pin Functions

Figure A-1 ESP32-DevKitC Pinout

3. DRIVER INTERFACE AND WIRING 3.1.3 Left/Right motor's incremental encoder and hall port J2/J6
1. INTERFACE DEFINITION Port Pin Mark Name Function
1 A+
3.1.1 Power wire and power supply input port of left motor -
2e el 2 iA-
i Encoder
Port Pin | Mark Name Function dwwl 3 Br
6a =5 3 iB-
E 1 DC Power supply Power supply 24V-48V Sm w7
. 5 RTC+ Temperature sensor
[@] 2 GND interface 10m = 9
12e =il 6 RTC-
3 u Motor  power Wire connected to motor 7 v Hall sensor
m 4 v interface 8 W
5 w 9 u
10 GND Power ground
3.1.2 Power wire and power supply input port of right motor
11 vce Power positive Output to encoder and
Port Pin Mark Name Function HALL
@ 5 GND Power  supply Power supply 24V-48V 1 GND Power ground
2 DC interface
3 w Motor  power Wire connected to motor
E 2 v interface
1 u

Figure A-2 ZLTECH 8015D Driver Ports 1
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3.1.4 Motor control signal port J3 3.1.6 Communication port J5
Port Pin [ Mark Name Function Port Pin Mark Name Function
[=) 1 |BGND-L Left brake power- 1 CANH CANOPEN
Left brake control 3 CANL
© 2 -BR-L Left brake-
2 A RS485
© 3 BDC-L |Left brake power+/Left brake+| Jmml
4 B
@ 4 |BGND-R Right brake power- do w3
13} 5 | Brr Right brake- Right brake control 6885 5 | CANH | CANOPEN
Smm7 7 CANL
[©] 6 | BDC-R [Right brake power+/Right brake 5 A Rags
@ 7 |ouTPUT1 Internal pull up 5V output | Could be configured via 8 B
8 [OUTPUT2 CAN or 485

3.1.5 Motor control signal port J4

Port Pin [ Mark Name Function
=) 1 | AOUT-L Left motor encoder A Left motor encoder
(3] 2 | BOUT-L Left motor encoder B output signal
(@) 3 |AOUTR| Right motor encoder A Right motor encoder
@ 4 |BOUT-R | Right mator encoder B output signal

@ 3 +5V Encoder +5V power supply

@ +, <100mA External power output
@ 6 GND | Encoder +5V power supply -

7 | INPUTL Input signal, internally Could be configured via

8 | INPUT2 limited 5V input CAN or 485

Figure A-3 ZLTECH 8015D Driver Ports 2
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APPENDIX B — ROS2 RQT GRAPHS
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Figure B-1 ROS2 RQT Graph of the Robot During Operation
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Figure B-2 Full RQT ROS2 Graph of the AMR
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APPENDIX C - BILL OF MATERIALS

Table C-1 Bill of Materials

No. ltem Quantity Cost/ltem Total Cost
1 ESP32 DeWitC V4 WROOM-32D 1 Rp79,000.00 Rp79,000.00
2 Shield 10 ESP32 DewitC V4 1 Rp85,000.00 Rp85,000.00
3 Control Box Push Button 22mm 3 Hole 2 Rp19,000.00 Rp38,000.00
4 Push Button Fort 22mm XB7-EA NO 3 Rp7,280.00 Rp21,840.00
5 Push Button Fort 22mm XB7-EA NO 3 Rp7,280.00 Rp21,840.00

Total Rp245,680.00
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