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Part 0 Preparation

Before proceeding with this tutorial, make sure you have finished putting the

model together in “1 Assembly Guide”.

Please also complete the ARDUINO software download:

Arduing IDE
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CH340 driver installation:

% Device Manager

File  Action View Help

¢ | FE HE B EX®

v & DESKTOP-LDTSD7F

» I Audio inputs and outputs
- Disk drives
[Gd Display adapters

» B Firmware
i Human Interface Devices
== IDE ATA/ATAPI controllers
J% Imaging devices
8 Mice and other pointing devices
[ Monitors
[ Network adapters

v B Ports (COM & LPT)

I g USB-SERIAL CH340 (COM18) I

7 BEfEmO (com)

» = Print queues

™ Printers
LI Processors
B Security devices
> !‘t Software components
B Software devices
i Sound, video and game controllers
S Storage controllers
¥ Sustern devices

and library addition in “2_Programming_Preparation”.

» 3#E » Arduino : libraries »

=

Servo

If any step has not been

2 Programming_Preparation".

EHERS

2023/12/19 11:40

completed, refer
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Part 1 Simulation Radar Code

We set that when the servo motor is turned to 90 degrees, the object is in a

centered state, as shown in the figure.

But in fact, when installing the servo motor, the program Angle and the actual

Angle are often inconsistent.

So we can use the program to see if the Angle of the servo motor is the same as

the Angle we installed:

(DGo to the following path and open the program

« 3 Code and Tutorial » Simulation Radar e
EZFF EndmE =
" @ Simulation Radar.ino 2023/12/21 16:35 A
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& Simulation Radar | Arduino IDE 2.2.1 - O X
| File Edit Sketch Tools Help

Simulation_Radar.ino

; 1
| 2 #include <Servo.h> ]
| 3 include <SPI.h>
| 4
' 5 6
6 5
7 3
8 i
2] int Xmax = 168;
10 int Xcent = Xmax / 2;
13 int base = 118;
12 int scanline = 185;
13 Servo baseServo;
14  Ucglib ST7735_18x128x16@ HWSPI ucg(/*cd=*/ 9, ; 1e, “/ 8);
15
17 d setup(void)
18
19 u (UCG_FONT_MODE_SOLID);
28 ucg.setRotatedd();
21
22 pinMede(trigPin, OUTPUT);
| 23 pinkiode(echoR iy LNPUT);

Ln15,Col1 X No board selected L[]

(2 Connect the Arduino board to your computer with a TYPE-C cable

pL(

[ —

(3 Select your Board in Tools > Board >>>>>Arduino UNO
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Simulation_Radar | Arduina IDE 2.2.1 - (] X |

File Edit Sketch| Tools |Help |

s Gl

Archive Sketch
Simulation
Manage Libraries... Cerl+Shift+1
1
2 Serial Monitor Ctrl+Shift+M
3 Serial Plotter
i _
c Firmware Updater
6 Upload S5L Root Certificates
i Arduino Vin
Board: *Arduino Uno v -
S Boards Manager... Curl+Shift+B | + Arduino Uno
9 Port 3 = =
Arduino Uno Mini
1P Get Board Info | « Arduina AVR Boards >| i i :
i Arduina Duemilanave or Diecimila
Arduino Mbed OS RP2040 Boards » X
12 Programmer » Arduino Nano.
13 esp32 » i
Burn Bootloader Arduino Mega or Mega 2560
14 espB266 > .
1 Arduino Mega ADK
16 Arduino Leonardo
17 void setup(void) Arduino Leonardo ETH
18 8 Arduino Micro
10 ucg.begin(UCG_FONT_MODE_SOLID); NS ol
28 ucg.setRotate9e(); g i s it an
21 Arduino Mini
22 pinMode(trigPin, OUTPUT); Arduino Ethernet
23 er_‘ode(sclj\opm, THPUT) ; P
24 Serial.begin(115200); ate .
25 baseServo.attach{ServoPin); ARRIRT BT

| |
@Select the Port.(The COM port number of each computer may be different, and the
port number that appears is your port number) (If you do not see COM ports other than
COMI1 in Arduino IDE, you need to refer to the installation of CH340 driver in

"2 Programming_Preparation" and install it)

Simulation_Radar | Arduina IDE 2.2.1 == O b4

AUtO Format Ctrl-;—T

Archive Sketch

Simulation o )
Manage Libraries... Ctrl+Shift+1
5|
5 Serial Monitar Ctrl + Shift+M
3 Serial Plotter
4 .
c Firmware Updater
& Upload S5L Root Certificates
5
g Board: "Arduino Ung” »
L Port: "COM14" » .
Serial ports
1e Get Board Info
11 + COM14
12 Programmer b COM1
A Burn Bootloader
14 ¥/ 9, [*cs=*/ 1e, 8);
2 1L
16
a i void setup(void)
18
19 ucg.begin(UCG_FONT_MODE_SOLID);
28 ucg.setRotate98();
21
22 pinMode(trigPin, OUTPUT);

Ln 25, Col 58 Arduinc Uno on COM14 Q)
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<« 2 _Programming_Preparation » 1. Installation of Arduino IDE and CH340 driver » e

7 -
= ) EHES =] o

an CH340 Serial Driver 2023/12/18 17:50 i
| Mac O5 Tutorial for Arduino IDE Installation...  2023/12/8 18:26 DOCK = 4,563 KB
@ | Windows Tutorial for Arduino IDE Installatio... 2023/12/18 11:16 DOCX 3045 982 KB

BUpload the program to the UNO controller board.

space. Mawimm 1s

The picture above shows that it is uploaded successfully.

®After uploading the code successfully. The servos will turn to the initial angle of 90
for one second and then goes back and forth.Please disconnect the data line within this
second. You can see the following state.If it is too late to disconnect, press the RESET
button and then disconnect.

If the Angle of the servo motor is not consistent with the picture after uploading the
program, please unscrew the fixing screw of the steering rocker arm and the servo
motor, and separate the steering rocker arm from the servo motor. Rotate it to match
the image before covering it. Then screw on the set screws of the steering rocker arm

and the servo motor.
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After we have corrected the servo motor angle and re-energized it, we can see the

ultrasound scan start and display the results on the screen.

By utilizing the 180-degree scanning range of the servo motor, combined with the
distance measurement cap ability of the ultrasonic sensor, Arduino can detect targets
and represent them on the screen with different colored dots. Targets detected within a
I-meter range will be represented by red dots, while targets beyond 1 meter will be
represented by yellow dots. The TFT screen provides intuitive visual feedback,

allowing users to understand the distance information of the targets.

100cm

The Arduino simulation radar provides the following functionalities:
(DDistance Measurement: By using the ultrasonic sensor to measure the distance

between objects and the sensor, it enables distance measurement and obstacle

detection.
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(@Direction Sensing: By controlling the direction of the sensor through the servo
motor, it allows obtaining the approximate directional position of objects in space.
(3Real-time Monitoring: By continuously rotating the sensor and acquiring distance

data, it enables real-time monitoring of the position and distance changes of objects.
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Part 2 Frequently Asked Questions

Q: The screen flickers, and the display turns into a white screen

after running for a while

A: Because the power consumption of the screen is slightly larger, the
power supply of UNO may be insufficient. This problem can be solved by
increasing the external power supply. You can use the external power

supply of the shield, or other SV 1A adapter or mobile power supply.

Q: The screen is white when booting, or the screen is always

black

A: Obviously the wiring is wrong, please check the wiring diagram

carefully and reconnect. Or maybe the dupont wire connection is loose
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Ultrasound Module

USB Power

LAFVINR3 ||
CH340

S0 m = m m = ®m URF @

V5 Expanding Board

Q: The accuracy of ranging is not high

A: Part of the reason is also due to insufficient power supply. In addition,
the surface and orientation of different materials are different, and the
reflection of ultrasonic waves is also different, which will cause a large
error in distance measurement. For example, a cylindrical object will
become wider, and a messy desktop will cause a large jump in the

measured distance.

Q: The scanning speed of the ultrasonic module is slow

A: If it 1s very slow, and the measured distance is all 0, it is generally
because the ultrasonic module line is not connected properly, the echo

cannot be detected, and it has been in a waiting state.
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Q: How to view the distance value output by the ultrasonic sensor

A: After uploading the code, Click the icon in the upper right corner of the
Arduino IDE and set the baud rate to 115200, the angle and distance will

be printed on the serial monitor.

£ Simulation_Radar | Arduina IDE 2.2.1 — ] x
File Edit Sketch Tools Help

.\? il -

Simulation_Radar.ino

2 #include <Servo.h>
3 #include <SPI.h>
4 lude "Ucglib.h"
5 #define trigPin 6
6 #define echoPin 5
7 #define ServoPin 3
8 int ¥max = 128;
2] int Xmax = 168;
18 int Xcent = Xmax / 2; |
11 int base = 118;
12 int scanline = 185;
12 Servo baseServo;
14  Ucglib ST7735_18x128x168_HWSPI ucg(/*cd=*/ 9, /*cs=*/ 18, /*reset=*/ 8);
15
16
17 void setup(void)
18 8
an | f PR o S R O S (e gt A |
Qutput = G

Sketch uses 25438 bytes (78%) of program storage space.
Global variables use 698 bytes (34X) of dynamic memory,

Maximum is 32256 bytes.
leaving 1358 bytes for local va

Ln 29,Col 34  Arduino Uno on COM14 [not connected] 32 B

EJ simulation_Radar | Arduino IDE 2.2.1 == =] b4

File Edit Sketch Tools Help

Simulation_Radar.ino

2 #include <Servo.h>

3 #include <SPI.h>

4 #include "Ucglib.h"

5 #define trigPin 6

6 #define echoPin 5

7 HAdnLsnm Crarrmlin =l
Serial Monitor x ¥y O =

New Line * | 115200 baud -

Degree: 132 ,D:f.s'tanc:e: o8 2400 baud
Degrees: 130 SDistance: THO
Degree: 128 .Diztance: 28 4800 baud
Degree: 126 .Diztance: 23 9600 baud
Degree: 124 .Distance: Tou 19200 baud

Degree: 122 2Distance: 23

Degrees: 120 .Distance: THo 31250 baud

Degrees: 118 JDiztance: i3] 38400 baud
Degree: 116 2Distance: 39 57600 baud
Degree: 114 2Distance: To8 74880 baud

Degrees: 112 -Distance: 40
Degree: 110 .Diztance: 56 |

Ln13,Col 18  Arduine UnoonCOM14 O B

115200 baud i
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