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¢ Step 1:Assembly Tutorial

camera

For more details refer to
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M1.6 *12 mm Screw
M1.6 Nut
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Open the clip |
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Close the clip
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M3 *12 mm Screw
M3 Nut
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M3 *12 mm Screw
M3 Nut
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M2 *12 mm Screw
M2 Nut
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MS * 8 Rivet Screw
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Install correctly

M3 * 6 mm Screw
M3 * 10mm Copper Cylinder
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M3 * 8 mm Screw
M3 Nut
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M3 *12 mm Screw
M3 Nut
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M3 *12 mm Screw
M3 Nut
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External Antenna
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M3 *12 mm Screw _
Plastlc Shlm |
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M3 *10 mm Screw
M3 * 40mm Copper Cylinder
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M3 * 30 mm Screw
Aluminum Block
M3 Nut
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M3 * 8 mm Screw
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M3 *10 mm Screw
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M3 *10 mm Screw
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Expanding Board
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P1Ultrasonic Sensor
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€ Step 2:Install Arduino IDE

Go to https://www.arduino.cc/en/Main/Software. If you have questions about the installation of Arduino IDE,

you can refer to Getting Started with Arduino products.

Before starting this installation procedure, make sure you have the latest version of the Arduino IDE

installed in your computer. If you don’t, uninstall it and install it again. Otherwise, it may not work.

Downloads
DOWNLOAD OPTIONS
Ard UInO IDE 1 .8.1 9 Windows Win 7 and newer
Windows ZzIP file

Windows app Win&.1or10 | Get i |

The open-source Arduino Software (IDE) makes it easy to write code

and upload it to the board. This software can be used with any Linux 32 bits

Arduino board. [ Entax 63:hits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. 2
Linux ARM 64 bits

SOURCE CODE Mac OS5 X 10.10 or newer
Active development of the Arduino software is hosted by GitHub. See e
the instructions for building the code. Latest release source code

archives are available here. The archives are PGP-signed so they can EHEC HITE Bt}
be verified using this gpg key.
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€ Step 3:Install Arduino UNO Driver

@ Plug

in  your Arduino

UNO  board.Navigate

to

the

Windows

Device

Manager

(Start > type ‘device manager’ to search > double click the first result to launch the Device Manager).

Go to the port, if "Arduino UNO (COMX)" appears in the port list, it means that the Arduino Uno driver

has been successfully installed. you can skip this step.

% Device Manager
File Action View Help

e @ E HR B kX

)

v % DESKTOP-TODVSTI
» iq Audio inputs and outputs
b E Computer
5w Disk drives
» [O@ Display adaptors
5 ud DVD/CD-ROM drives
5 i Firmware
5 Hurnan Interface Devices
» =g |DE ATA/ATAP| controllers
b Keyboards
5 ﬂ Mice and other pointing devices
» [ Monitors

» [ Network adapters

R

215 im
» [ Print queues
» n Processors

» B Software devices

5 iq Sound, video and game controllers
» & Storage controllers

> =@ System devices

5 i Universal Serial Bus controllers
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@If you can't find the Arduino UNO (COMX) port, go to "Other Devices" and find an “Unknown device”

or an “Arduino UNO” list item with a yellow warning

File Action View Help

| T HM &

4 2 1306-PC

| g9 Batteries
i - Bluetooth Radios
b (M Computer
b g Disk drives
i B2 Display adapters
b iy DVD/CD-ROM drives
! &a Human Interface Devices
b g IDE ATA/ATAP! controllers
» 25§ Imaging devices

= Keyboards
I 7] Memory technology driver
b I Mice and other pointing devices
IS Monitors
[ ? Network adapters
4 -J% Other devices

Ui Unknown device
—+ 1) Processors

b & Sound, video and game controllers
| H- syﬁ!ﬂ"l dewnices

@ Universal Serial Bus controllers
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@ Then right-click on the device and select the top menu option (Update Driver Software...) shown as the

figure below.

File Action View Help
| T CHM & NS
4 =4 1306-PC
& Batteries

[ Bluetooth Radios

; % Computer

I o Disk drives

i B Display adapters

b < DVD/CD-ROM drives

;9% Human Interface Devices

b €@ IDE ATA/ATAPI controllers

I %55 Imaging devices

b <= Keyboards

i 7] Memory technology driver

I a Mice and other pointing devices

p IS Monitors

b -&¥ Network adapters

4 -J5) Other devices

b b Unknown ' -

~ nﬂussors : | Update Driver Software... Iﬁ_

b & Sound, video Disable

1 {8 System devic Uninstall

b -§ Universal Seri

Scan for hardware changes

Properties

Launches the Update Driver Software Wizard for the selected device.
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@Then it will be prompted to either “Search Automatically for updated driver software” or “Browse my

computer for driver software”. Shown as below. In this page, select “Browse my computer for driver

software”.

| & Device Manager = O h ot

File Action View Help
e T HF B EX®
v & DESKT

> B Aw

» B Cot « B Update Drivers — USB Serial
- Disl
5 Dis
3 Firr How do you want to search for drivers?
Hu
= DE
ket — Search automatically for updated driver software
a Mic Windows will search your computer and the Internet for the latest driver software
& Ma for your device, unless you've disabled this feature in your device installation
I Met settings.
K ot

Ia
v @ Por —> Browse my computer for driver software
ﬁ Locate and install driver software m Ihy.

Y A Y " A T T T R Y

Cancel
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BRight-click on the device and select the top menu option (Update Driver Software...).

Select the option to browse and navigate to the :C\Program Files(x86)\Arduino\drivers.(Note: Here is the
path you choose to install Arduino IDE. Since I installed the Arduino IDE on the C disk,so the location path

I chose i1s C\Program Files(x86)\Arduino\drivers)

iy Device Manager o 0 5
File Action View Help [
¢ @mIEBEHE B EX® |

v % DESKT
5 iq A
> Bl Cor B Update Drivers - USE E2fT2%
b aa Dis
» B Dis
> &8 DV Browse for drivers on your computer
5 i Firr
o Hu
» =g IDE
) Key C.:"-._F'rrJ ram Files (x36\Arduino\drivers Browse... _]
S g mlot [ Include subfolders
> OF Nel
W ﬁ Por
]
o

» =0 Pri ) : ' !
. O Pi: —> Let me pick from a list of available drivers on my computer

) § Sof This list will show available drivers compatible with the device, and all drivers in the
g 9 same category as the device,

Search for drivers in this location:

p iq Sou
5 Sa Sto
5 Em Sys
¥ i Uni

Mext Cancel .
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®Click “Next” and you may get a security warning, if so, allow the software to be installed.
Once the software has been installed, you will get a confirmation message. Installation completed,click

“Close”.

-.:!; Device Manager —_ 2| b=
File Action View Help
as T HE B EX®
v & DESKT

> B Aw

> B Co B Update Drivers - Arduino Uno (COMY)
Dis

-
g Dis
2 vl Windows has successfully updated your drivers
i Firr
Hu
= IDE
Key
@ i Arduing Uno
g MG #
L Nef
ﬁ Por

w

L
= Prit

b
3 npru
>
>

Windows has finished installing the drivers for this device:

£ %W W N W W N W W W

l Sof
iqi Sou
b ﬁ“ Sto
> @ Sys
5 § Uni

Close
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Up to now, the driver is installed well. Then you can right click “Computer”—>*“Properties”—>*“Device

manager” , you should see the device as the figure shown below.

.ﬂ- Device Manager 15 O W
File Action View Help
e @ E EHR B EX®

v & DESKTOP-TOOVSTI

) iq Audio inputs and outputs

> B Computer

b Disk drives

» g Display adaptors
DVD/CD-ROM drives
Firmware

Hurnan Interface Devices
IDE ATA/ATAPI controllers
Keyboards

[ & 30 0 B

g Mice and other pointing devices
» [ Monitors
3 @ Metwork adapters

[ Ardulnu Uno (cnmg)
SR

» ™= Print queues

) u Processors

) l Software devices
5 iq Sound, video and game controllers
5 Sa Storage controllers

» [ System devices

) i Universal Serial Bus controllers
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L

€ Step 4:Upload Arduino UNO Main Code

(DStart Arduino IDE, open the code in

File->Open....>->Main Program>Wifi_Camera_Smart Robot Car Arduino_ UNO.ino

@ sketch_mar10a | Arduino 1.8.16 e O

File JEdit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent

Sketchbook

Examples » b run once:
Close Ctri+W

Save Ctrl+S

Save As... Ctrl+Shift+S

run repeatedly:
Page Setup  Ctrl+5Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

Arduino Una

| £ Open an Arduino sketch...

Look in: |

*

Quick access

Desktop

-

Libraries

<

This PC

S

Network

X
Wifi_Camera_Smart_Rabot_Car_Arduino_UN! ~ | (€] 5 Al

Mame - Date modified Type

u IR_remote 04/11/2021 14:01 C++ Source f

D IR_remote 04/11/2021 14:01 C/C++ Head

[ Keymap 04/11/2021 14:01 C++ Source |

u keymap 04/11/2021 1401 C/C++ Head
5Wifi_Camera_Smar‘t_Robot_C_ar_Arduino_UNO 28/11/2022 16:17 Arduino file
£ >
Object name: |W'rfi_Camera_Smart_F{obot_Car_Arduino_UNO R Open
Objects of type: | All Fles {*) v Cancel
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@ Wifi_Camera_Smart_Robot_Car_Arduino_UNO | Arduine 1.8.18
File Edit Sketch Tools Help

Wifi_Camera_Smart_Robot_Car_Arduino_UMNO

#include "IR_remote.h™
#include "keymap.h™

IRremote ir({3);
#include <Servo.h>

Servo servo_l10;

wolatile char BLE bit temp;
BLE wvalue;

ng BLE wvalue_ temp;

1g G_Bluetooth_wvalue;
int G degree;

nt re string len;

lcat Left photosensitive;
loat Right_photosensitive;
int Lightseeking Degree;

Arduing
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@Plug the Arduino UNO board to your computer.(It may be that the power supply of the USB interface of

the computer is insufficient, you can turn on the power switch of the robot car at the same time.)
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— S
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‘ ' P3 Line Tracking
—

VCC GND ‘m

D9 D8 D7 VCC GND

w
A1 B1 ! VCC GND P5 IIC
feelfee’
[ QM 11
A2 B2

= OFF
m VS L

GND?:: PR Infrared

Receiver

"

SAT 000000 000000
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®Select your Board in Tools > Board menu>Arduino UNO

) Wifi_Camera_Smart_Robot_Car_Arduino_UNO | Arduine 1.8.16 Eo O >
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Wifi_Camera_| Fizx Encoding & Reload
#include "IR | Manage Libraries... Ctrl+Shift+1
o "}:ej Serial Monitor Ctrl+Shift+M
IRremote ir(3 Serial Plotter Ctrl+Shift+L

pinaiade vee WiFi101 / WiFiNINA Firmware Updater

Board: "Arduine Uno” i Boards Manager...

Servo aervo_l; -
volatile char| Port H Arduino ¥in
Get Board Info n:ﬁ_ Arduino Uno

Arduino Duemilanove or Diecimila

Programmer: "AVRISP mkll" 3
Burn Bootloader SwEkato iaho
int rc—svrng—Tony Arduino Mega or Mega 2560

float Left photosensitiver
float Right photosensitiver
int Lightseeking Degree:
float £; Arduino Leonardo ETH

int speed_wvalue;

Arduino Mega ADK

Arduino Leonardo

Arduino Micro
Arduino Esplora

Arduino Mini l

boolean Funtion_ FlLag; Arduine Ethernet
int & _string len; : :
= g g Arduino Fio I
latile int BLE Change SPEED;
latile float H_Servo_angle; Arduino BT |
latile float V_Servo_angle; LityPad Arduino USE v

LilyPad Arduino
Arduino Pro ar Pro Mini
Arduino NG or older
Arduino Robet Control
Arduino Robot Motor

Arduino Gemma Arduino Uno
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@sSelect the Port (if you don’t see the COM Port in your Arduino IDE, you need to Install the Arduino UNO

Drivers)

@ Wifi_Camera_Smart_Robot_Car_Arduinc_UNO | Arduino 1.8.16
File Edit Sketch Tools Help

Auto Format Crl+T
| Archive Sketch
Wifi_Camera_| Fix Encoding 8 Reload
#include "IR_E Manage Libraries... Ctrl+Shift+
#include "ke¥ oo Monitor Ctrl-+ShiftM
B remote ir{SE Serial Plotter Ctrl+Shift+L

yinclude <5et WiFi101 / WiFiNIMA Firmware Updater

Board: "Arduino Uno" >

Servo servo_l {
1 Port: "COMS [Arduino Uno)" : Serial ports

Get Board Info

Programmer: "AVRISP mkll" >
| Burn Bootloader

t rc—owrmmg—Tern-

t Left photosensitive;
at Right_ photosensitive;
int Lightseeking Degree;

=i 7]

speed_value;

D mix;

D_mid;

D max;

zan Funtion FLag;

'

G _string len;
t BLE Change SPEED;
t H_Servo_angle:

float V_Servo_angle;

¥ coms (Arduino Uno) :

45/82

Arduine Uno on GO

&y Device Manager
File Action View Help

&= @ HE B

v % DESKTOP-TOOVST!
I Audio inputs and outputs
D Computer
- Disk drives
[ Display adapters
B Firmware
fn Human Interface Devices
== |DE ATA/ATAPI controllers
2 Keyboards

@ Mice and other pointing devices
[ Moniters
) I? Metwork adapters
v 4 Ports (COM & LPT)
§ Arduino Uno (COM9) |
= Print queues
] Processors
E Software components
B Software devices
iy Sound, video and game controllers

9;; Storage controllers
¥ System devices
i Universal Serial Bus controllers




®Click the Upload button in the Arduino IDE. Wait a few seconds while the code compiles and uploads to

your board.

@ Wifi_Camera_5mart_Robot_Car_Arduino_UMO | Arduine 1.8.16

File Edit Sketch Tools Help

IR_remote.cpp
) "IR remote.h™ ~
keymap.h™
{ IRremote iry3):
E
#include <Seryo.h>
Serve gervo_107Y%
volatile char BLE bit temp;
String BLE waluer
5t 7 BLE walue temp;
String G_Bluetooth wvalue;
e int G_degreer
e int re string len:
vixlatile float Left_ photosensitiwver v
< >

Arduine Uno on CORS
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If everything went as expected, you should see a “Done uploading.” message.If the Arduino IDE reports

errors maybe you missed some steps. Arduino getting started guide is as follows

Upload a sketch in Arduino IDE Errors when uploading a sketch  Getting Started with Arduino products

Wifi_Camera_Smart_Robot_Car_Arduino_UNO | Arduino 1.8.16 — | o

File Edit Sketch Tools Help

Wifi_Camera_Smart_Robot_Car_Arduing_UNO  |[RIRSTEmGIE chn I IE et ' keymap.h

$¢include "IR remote.h™
¢include "keymap.h”

] IRremote ir(3):
#include <Servo.h>

Servo serwvo_10;:
wvolatile char BLE bit temp:
String BLE wvalue;

String BLE wvalue temp; W

Arduing Uno on COMS
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https://support.arduino.cc/hc/en-us/articles/4733418441116-Upload-a-sketch-in-Arduino-IDE
https://support.arduino.cc/hc/en-us/articles/4403365313810-Errors-when-uploading-a-sketch
https://www.arduino.cc/en/Guide
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€ Step 5:Infrared Remote Control Robot Car

Check again whether the circuit wiring is correct, pay attention to the positive and negative marks of each

interface.Turn on the power switch.

ESP 32 CAM ESP 32 CAM
Front Back

Right-Font Motor

. Eoocococoe

8
8
8
-]
(-]
o
o
@

Ultrasound Module

. J 1 nin :
m(m|m Te K '-
E|E|m
la =
i | almla olm ] <
— QLR 1
Left-Font Motor P u|n a0 o
B OO0 -5 []
2 i ol 5 External Antenna
A DL p \ . !
Left-Rear Motor
Servo
Right-Rear Motor 18650 Battery Right Center Left

( not in pacakge)

Line Tracking Module
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Right Rear Motor

-

gy
PP _.:s\

Left Rear Motor

Right Front Motor
A

Left Front Motor

Line Tracking Line Tracking Line Tracking
Module- Right Module- Center Module- Left

49/82



Expanding Board
D7 VCC GND

Expanding Board Expanding Board
D9 VCC GND D8 VCC GND

- S \% G S V G S \% G
Line Tracking Line Tracking Line Tracking
Module-Right Module-Center Module-Left
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P1Ultrasonic Sensor
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GND D13 D12 VCC

:
Expanding Board Expanding Board Expanding Board
GND DI3 Di2 VCC VCC GND (B%) () DIO VCC GND

5V GND TX
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LAFV
Use the infrared remote control function after successfully uploading the code of Arduino UNO.

Note:

(DDue to air transportation requirements, maybe the infrared remote control does not contain the battery

CR2025 3V. You need to prepare the battery yourself.

(@The infrared remote control transmitter and receiver are in the same straight line, which will get better

control effect.
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Make Forward
Rotate Left Rotate Right

Make Backward

| Rasie Carmera

Drop Camera
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IR Control

Orientation of Camera
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€ Step 6:APP Control Smart Robot Car E
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https://www.dropbox.com/scl/fo/xjxwunu0e93db5vvqh7wd/AKwak5rP2v06Y2tSnyHRVxs?rlkey=4q5blytj4yiyn8ko0vp8i32ax&st=bins27j0&dl=0
https://www.dropbox.com/scl/fo/xjxwunu0e93db5vvqh7wd/AKwak5rP2v06Y2tSnyHRVxs?rlkey=4q5blytj4yiyn8ko0vp8i32ax&st=bins27j0&dl=0

LAFVII

(Dlnstall the .apk file to your phone(Only supports Android system)

WiFi_Camera_Smart_Robot_Car.apk
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© & @: 5n S €1

WiFi Camera Robot Car
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@Upload ESP32Cam program

Since the program has been uploaded to the ESP32Cam before the factory, you can just skip this step and no

need to upload it repeatedly.

Done Uploading
Before factory

-
:©
©
-©
-

©
®

i

1

W

B :-00000000

ESP32-CAM
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(3Turn on the power switch.Click the RST button to reset ESP32Cam, wait a

few seconds.

Red LED ON Result
Flash L Red LED [EsP
ke = Ton = | Case A
P B
8 [ cic .
SR | RS T button me, VAl for |F'asg,,ll'amp 4 CaseB
ND SV ylﬂcam
° °
M Flash Lamp ON
° ®
-4 ‘8 Flash Lamp Red LED
3 's |_0.EF > _orr ™ sons| Case C

ESP32-CAM \6 @ ..
Flash Lamp OFF
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Case A:

ESP32 WiFi is ready to be connected.you can go to the next step.

Case B:

The camera has a tiny connector and you must ensure it” s connected in the the right away and
with a secure fit, otherwise i1t will fail to establish a connection. After correcting the error, restart
the ESP32. If case A occurs, the ESP3 WiFi has entered the connection-ready state, and go to the

next step.

Case C:

Check whether the power supply is sufficient, and the recommended power supply voltage
1s >7.6V.After correcting the error, restart the ESP32. If case A occurs, the ESP3 WiFi1 has

entered the connection-ready state, and go to the next step.
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(@Go to your phone's wifi settings, search for and connect to a device whose
name contains "esp32cam-xxxx".

10:28 0 %9 @} %, 55, £ 10:28 [ o F R ITR 41

'dh)

¢ Wi-Fi = < Wi-Fi o

Wi-Fi O il O

Network assistant

Acceleration over multiple networks and network switch

Network assistant
Acceleration over multiple networks and network switch

Available networks Refresh

Available networks Refresh

— = esp32cam-B0OBC 5
= esp32cam-BOBC > " | Connected (tap to share)|

= TP-LINK_C082 3 = TP-LINK_C082 >
= MERCURY_F302 > = MERCURY_F302 >
= a802 2 =  a802 >
= SZDCR-5G > 4 SZDCR-5G >
= SZDCR > % SZDCR >
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(®O0pen the APP remote control, click the . button to match the esp wifi
device.

WiFi Camera Robot Car
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LAFV

After a successful match, an icon . will appear in the upper right corner.

WiFi Camera Robot Car

Note:The reason for the matching failure may be that your mobile phone 1s not
connected to any WiF1 device or connected to a WiF1 device whose name does

not contain esp32cam-xxxx.
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Move Forward

Move Backward

ON

« B@»

Flash Lamp Switch

Object Avoidance Mode

Active

Inactive

L A F ti'.'- -:' 4

Active Inactive

Line Tracking Mode

WiFi Camena Robot Car

Image Stream Mode
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Disconnected Connected

2D
Signal Strength Ol: 0

0-100 Connection Status

Rasie Camera

Drop Camera

Rotate Right

Rotate Left

Object Following Mode

Active Inactive



LAFVIN
Image Stream Mode

ON Disconnected Connected

- [] Refresh Stream é/) Op

Signal Strength "
Flash Lamp Switch Return 0-100 Connection Status

Rasie Camera

Drop Camera

Move Forward
Rotate Right

Move Backward

Rotate Left

Image Stream Display
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Tips: When signal strength is poor.The video resolution has been automatically reduced.
1.Keep power supply voltage >7.6V;

2.Use external antenna;

3.The transmission distance is too far,please shorten transmission distance;

4. Try to avoid obstacles on the signal transmission route such as walls and metal doors

If the connection is interrupted suddenly, the screen may freeze or the control action command cannot be

executed. You need to reset the ESP32Cam and re-establish the connection.
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Line-Tracking Mode

Put the car on the manual track first. When the key of the APP remote control is pressed, the car will
activate the line-tracking mode. In this mode, the car will drive along the track. When pressing the key

of the APP remote control or other keys,it will exit the line-tracking mode.
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Not working perfectly?

(DFirst check if the wiring of the line-tracing sensor is correct?

S(Left)-->D7 S(center)-->D8 S(right)-->D9

@Then check Status LED Lights

Each sensor should work normally as follows:
white detected-->Status LED ON Black detected-->Status LED OFF

@Finally adjust the sensitivity

Since the sensors on the line-tracking module are greatly affected by the environment, if the car does not
work well under the line-tracking module, you can use the potentiometer to adjust the sensor thresholds so

that it can enable the car to operate at its optimum level.
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Object-Avoidance Mode

L)

The car will enter the object-avoidance mode when pressing Bg¥ key of the APP remote control.The car

will move forward automatically until encountering obstacles.And it will automatically turn to the direction

without obstacles to continue moving forwards when encountering obstacles.When pressing the
of the APP remote control or other keys,it will exit the object-avoidance mode.Tip:If the detection distance

1s wrong, try to restart the power.
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Object-Following Mode

The car will enter the object-following mode when pressing i key of the APP remote control. If there
are obstacles in the 20 CM ahead of the Ultrasonic Sensor Module, the car will automatically move
following the obstacle.When pressing the - key of the APP remote control or other keys,it will exit the

object-avoidance mode.Tip:If the detection distance is wrong, try to restart the power.

70/82



LAFV
External Antenna and On-Board Antenna

Tip: It has been configured as an external antenna before factory, just install an external antenna on the IPEX

connector.If not, you can refer to the following ways to configure.
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Normally,projects with video streaming crash frequently when you don’t use an external antenna due to poor

connectivity. So, using an external antenna can reduce crashes in video streaming projects.

(T :'.-.'n i . : -

e

External Antenna On-board Antenna
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Next to the IPEX connector there are three little white squares laid out like a “<” with the middle position

being common. There is a resistor selecting the desired antenna. Here’s the two configurations:

(DTo use the IPEX connector with an external antenna, the resistor must be on the bottom position, like this

“\”. See 1llustration below;

@To use the PCB antenna (on-board antenna), the resistor must be on the top position, like this /.

To enable or disable the on-board antenna, you just need to unsolder that resistor and solder it in the desired
configuration. You can also drop some solder to connect those points (you don’t necessarily need to add the
resistor as long as the pads are connected).

Note: You can’t use the two antennas at the same time, so you can only have one connection for the antenna.
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Line Tracking Sensor

TCRT5000 infrared tube Status LED

‘[l:I'l:IIf“':’r*wt )

@ 90V =

.

Adjust sensitivity

Line Tracking Sensor has three pins — one for ground (G), one for Vcc (V+), and one for the signal output
(S). The blue LED is the IR transmitting LED, and the black LED is the IR receiving LED. Line Tracking
Sensor has a range from 0.5 cm to 1.5 cm.

The IC on the board is an LM393 comparator, which converts the analog signal from the receiving LED into

a digital signal that is sent to the sensor’s signal output pin.
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How Tracking Sensors Work

White surfaces reflect IR light and dark surfaces absorb IR light. When the tracking sensor is placed over a
white surface, the IR light is reflected off of the surface. The reflected IR light is detected by the receiving

LED.

White

Status LED ON
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But if the tracking sensor is placed over a darkly colored surface, the IR light gets absorbed by the surface.

So the receiving LED won’t detect any IR light.

Black

Status LED OFF

e

Sox=High(1)
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Adjust sensitivity
The 1nitial position of the potentiometer 1s medium sensitivity, and the black line can achieve the best effect
on the white background. If the background color is not white, you may need to increase the sensitivity for

better results.

Background: White

N

Decreases sensitivity

-
Kl
[l
=]

Increases Sensitivity

—

.
L

| S—

initial position
Middle Sensitivity
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Motor Driver

The expansion board has integrated the motor drive chip L298HN.Current motor drive device, which has a large current
MOSFET-H bridge junction Structure, dual-channel circuit output, can drive 2 motors at the same time.It outputs
continuous drive power up to 1 A per channel Current, starting peak current up to 2A/3A (continuous pulse/single pulse
(Punch); 4 motor control modes: forward/reverse/brake/stop End;

Specifications:

Recommended motor voltage (VMOT): 7.4—13.5V

* Logic voltage (VCC): 2.7-55V

* Output current maximum: 3 A per channel

* Output current continuous: 1 A per channel (can be paralleled to deliver 2 A continuous)

78/82



Motor interface
Al1/A2:
DIRA--D2
PWMA--D5

B1/BZ
DIRBE-D4
PWMB--D&

P1 Ultrasonic Sensor P2 Bluetooth (LART)

GND D13 D12 VCC

P3 Line Tracking

D9 D8 D7 VCC GND
".I’CC GMD PSIIC

B
DC7-12V

D3 GND VCC
ON Infrared Receiver
PWR T
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The PWM value is in the range of 0-255. The greater the value, the faster the motors turn.When PWM=0, it means stop,

when PWM=255 it means maximum speed.

Arduino PIN D2 D5(PWM) D4 D6(PWM)
Status
Forward HIGH 0-255 LOW 0-255
Backward LOW 0-255 HIGH 0-255
Rotate to left LOW 0-255 LOW 0-255
Rotate to right HIGH 0-255 HIGH 0-255
Stop / 0 / 0
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ESP32Cam

Y TF Card
ESP32-S V. holder
|PEX
block output
; Voltage
regulator chip
FPC
connector
Tanta!um Flash lamp
capacitor

Reset

[r eg:T:::gechi p J PSRAM ‘
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