L
ap05-UWB dev-kit works with Arduino V1.2 (l YCHIOT

L

N

YCHIOT

YCHIOT high-precision positioning system
UWB development board works with Arduino

Version 1.2

© YCHIOT 2016-2023 ALL RIGHTS RESERVED Page 1

www.ychiot.com



L
ap05-UWB dev-kit works with Arduino V1.2 d YCHIOT

Content
T Hardware CONNECHION .........ueiieeiiieiiieiiieiennticsetcseetesntesatesssssssessssssessasssssssssnsssnns 3
1.1 Deployment steps hardware connection- Arduino Nano.........cccccoeovveerrrreerenenee 3
1.2 Hardware Connection- Arduino UNO R3 ... 3
1.3 Hardware Connection - Mega 2560 R3.........co.crenireeeeeeeseeessessseesssessseens 4
1.4  Arduino- Possible reasons for download failure...........ccoervenencnnnnenrnee 4
2 Software download and Settings..........cccceeceiiniciiiniceiinicrinnrctiencenesscnnsesssnssessannes 5
2.1 Arduino IDE INTrOUCLION ..ottt ssssess s sssssssssnnens 5
2.2 Arduino IDE Preparation before development............cccoovrrnrnencninsnereeene 6
3 Program download .........cceeeiiioneiiiiinnneiiiennenetiicsssnnseecsssnssssssssnssssssssssassssssssnes 8
3.1 Download to Arduino Uno development board.............cccoeeeenensnceensiensinnnas 8
3.2 Download to Arduino Mega 2560 development board..........cccccoeverivennenicnnee. 12
3.3 Download to Arduino Due development board.........c.ccccoeerornrrenecrennerereninnnnes 14
4 Document Management Information Form..............ivieninninnvernserccnccsncnsacnnne 16
© YCHIOT 2016-2023 ALL RIGHTS RESERVED Page 2

www.ychiot.com



L
ap05-UWB dev-kit works with Arduino V1.2 )\ YCHIOT

1 Hardware Connection

This document uses the Mini3 development board interface as an example, introduces
the method of connecting with three mainstream Arduino development boards on
the market, and provides the DEMO program code, which has strong portability.
Mini3s / Mini3s Plus module interface is the same as Mini3.

1.1 Deployment steps hardware connection- Arduino Nano
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Figure 1.1 UWB Mini 3 module connected to Arduino Nano

1.2 Hardware Connection- Arduino UNO R3
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Figure 1.2 UWB Mini 3 module is connected to UNO R3
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1.3 Hardware Connection - Mega 2560 R3
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Figure 1.3 UWB Mini 3 module connected to UNO R3

1.4 Arduino- Possible reasons for download failure

When downloading programs to Arduino, the serial cable of UWB module cannot be

connected to Arduino.
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2 Software download and settings

2.1 Arduino IDE Introduction

Arduino IDE makes it easy to write code and upload code to the board. It runs on
Windows, Mac OS X and Linux. The environment is written in Java, based on
processing and other open source software. It is widely used in post-high school
education (such as universities, colleges, research institutions) in the fields of
engineering, Internet of Things, robotics, art and design. This software can be used on
any Arduino board. Committed to creating the next generation of STEAM plans-
integrating science, technology, engineering, art and mathematics, while supporting
the needs of teachers and students throughout the education process. Provide
solutions for classrooms, toolkits, bundles and boards, and provide learning paths for
individual and collaborative educational methods. The learner explores the program
in a practical and constructive way when using the toolkit and exploring the creative
abilities of each board. Whether you are a new teacher of electronics and want to
introduce physical computing and computational thinking into your teaching plan, a
university professor proficient in electronics, or a graduate researcher, there is an
Arduino kit or board that suits you.

Version: ARDUINO 1.8.15
Download link: https://www.arduino.cc/en/software

DOWNLOAD OPTIONS
AI’dUInO |DE 1.8.15 Windows Win 7 and newer
Windows ZIP file
The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.1or10 | Get &

and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits

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

SOURCE CODE Mac OS X 10.10 or newer

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

Release Notes Checksums (sha512)
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2.2 Arduino IDE Preparation before development

Before development, because R&C UWB outputs a large amount of data, you need to

adjust the serial port parameters of the development environment to adapt to the

maximum receiving speed.

1) Unzip the downloaded compressed package, open arduino.exe, the initial
interface is as follows

&) sketch jun22a | Arduino 1.8.15 — O ot
MiF R/F HWE 1B &

sketch_jun2Za

};u:i::l sztup () [ "
S/ put your setup code here, to run once:

1

vold loop() |
S/ put your main code here, to run repeatedly:

1

2) Move the mouse to the "File" tab in the upper left corner, select Open, open the
provided demo folder, select the UWB.ino file and open it.
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@ UWE | Arduino 1.8.15
I RE WE 1R EE

LIWE §
FERITEG s BB BRI =Lk T =0

#include "uart.h”
#include "trilateration.h”™

S/#include "interrupt.h”

void setup() |
//Seriall.begin (115200} ; //UWB{EHadERIER0
Serial .begin{l15200);
while (Serial.read()>=0){]}//clearserialbuffer

viold loop(wvodid) {
decoding();
}

A e sE

3) Modify the serial port buff before downloading, open the Arduino software

directory, ......arduino-1.8.15-windows\arduino-

1.8.15\hardware\arduino\avr\cores\arduino right click to edit HardwareSerial.h

and modify Circle the position and save

71 HardwareSerialh - {EE=%
WEEF WREE) ER0) FEV) EEH)
// location from which to read.
// NOTE: a "power of 2" buffer size is reccomended to dramatically
' optimize all the modulo operations for ring buffers.
/{ WARNING: When buffer sizes are increased to > 256, the buffer index
// variables are automatically increased in size, but the extra
// atomicity guards needed for that are not implemented. This will
// often work, but occasionally a race condition can occur that makes
// Serial behave erratically. See https://github.com/arduino/Arduino/issues/2405
#if !defined(SERIAL_TX_BUFFER_SIZE)
#if (RAMEND - RAMSTART) < 1023)
#define SERIAL_TX BUFFER SIZE 16
#else

gdefine SERIAL_TX_BUFFER_SIZE 130 |
endi

#endif

#if defined(SERIAL_RX_BUFFER_SIZE)
#if (RAMEND - RAMSTART) < 1023)
#define SERIAL_RX_BUFFER_SIZE 16
#else

[#define SERIAL RX_BUFFER_SIZE 130 |
#endif

#endif

#if (SERIAL_TX_BUFFER_SIZE=256)
typedef uint16_t tx_buffer_index t;
#else

typedef uint8_t tx_buffer_index t;
#endif

#if (SERIAL_RX_BUFFER_SIZE>256)
typedef uint16_t rx_buffer_index t;
#else

typedef uint8_t rx_buffer_index t;

E46f7, E347

100%  Unix (LF)

UTF-8
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3 Program download

3.1 Download to Arduino Uno development board

3.1.1 Select the downloaded development board, as shown in the figure below

3.1.2 Connect the computer to the Arduino Uno development board with a USB cable,
select the corresponding serial port, if there is no port display, you need to download
and install the CH340 serial driver
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4) Change the coordinates to the actual coordinates of AQ, A1, A2

& UWE - trilateration.h | Arduine 1.8.15

T RE TR TE &

trilateration.h
int result = 0;
vecid anchorArray[4]:
wvecid report;

int Banos decasldl-
= - =TT

anchorbirray[0].x = 0.000; //anchorl.x uint:m
anchordrray[0].y = 0.000; //fanchorl.y uint:m
anchordrray[0].z = 1.400; //anchor0.z uint:m
anchorirray[l].x = 2.400; //anchorl.x uint:m
anchorirray[l].yv = 0.400; //fanchorl.y uint:m
anchorbirray[l].z = 1.400; //anchorl.z uint:m

anchordrray[2].x = 2.400; //anchorZ.® uint:m
anchorbdrray[2] .y = -2.000; //anchori2.y uint:m
anchorirray[2].2 = 1.400; //anchor2.z uint:m

5) Click the verify button to compile
@ UWE - trilateration.h | Arduino 1.8.15 — O >
i g WE TE E#

trilateration.h
int result = 0; ~
vecdd anchorkrray[4]:
vecdd report:

int Range_decal4];
anchorirray[0].x = 0.000; //anchorl.x uint:m
anchorArray[0].¥ = 0.000; //anchorl.y uint:m

z

anchorfrray([0].z = 1.400; //anchor(.z uint:m
anchorfrray[l].x = 2.400; //anchorl.x uint:m
anchorfrray[l].¥v = 0.400; /fSanchorl.y uint:m

anchorfrray[l].z = 1.400; //anchorl.z uint:m
anchorArray[2].Xx = 2.400; //anchorZ.x uint:m

anchorArray[2].¥ = -2.000; /janchoriZ.y uint:m
anchorArrayv[2].2 = 1.400; //anchorZ.z uint:m

6) Compilation is complete, if there is no error, the next step will be downloaded
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7) Click the upload button, unplug the RXD and TXD pins of the development board
before downloading
@ UWB | Arduino 1.8.15 — O

Mt BE WE 1E E#H

LWE
JEMITNES : BB SRR SN . T eSS Ew &

$include ™uart.h”
$include "trilateration.h™

S/#include "interrupt.h”

void setup()]
//Seriall.begin(115200) ; //UWBiEHRdEAISR0
Serial.begin{l15200)
while(Serial.read()>=0){}//clearserialbuffer

1

void loop(void) {
decoding() s
1

Arduino Uno £ COMTE

8) It shows that the upload is successful, that is, the download is successful
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&) UWE | Arduino 1.8.15 — O *
MY EE mE 1E EE

UWB
/EEITNAG : BB RS RIRERS R S Lk . HHT = o E N oE

$¢include "uart.h"”
$include "trilateration.h™

S/#include "interrupt.h”

void setup(){
//Seriall.begin (115200} ; //UWE{EHNEEISEO
Serial.begin{ll15200);
while (Serial.read{)>=0}){1//clearserialbuffer

1

vold loop {void) {
decoding():
}

Arduine Une £ COMTE

9) Connect the TXD of any base station to RX0 on the development board, open the
serial monitor, and select 115200 for the baud rate
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FERRERDE
i 28
=SS

& com7s — O e
ik
T3 range RO:1064 range Al:2436 range A2:3598 range A3:0 x:0.12 v:0.686 z2:0.58 ~
T3 range R0:105% range Rl:2446 range A2:362]1 range A3:0 x:0.11 v:0.69 z:0.6&0
T3 range R0:10%7 range Rl:2427 range A2:362]1 range A3:0 x:0.14 v:0.70 z:0.357
T3 range R0:1073 range Al:24535 range A2:36l2 range A3:0 x:0.11 v:0.686 z2:0.56
T3 range R0:113% range R1:2473 range A2:362]1 range A3:0 x:0.12 v:0.66 z:0.48
T3 range R0:11428 range Rl:2436 range A2:3635 range A3:0 x:0.15 v:0.72 z:0.52
T3 range RA0:1120 range Al:2417 range A2:362]1 range A3:0 x:0.16 v:0.71 =2:0.55
T3 range R0:1125 range Rl1:243]1 range AZ2:3607 range A3:0 x:0.15 v:0.68 =z:0.52
T3 range R0:1134 range Rl:2446 range A2:3607 range A3:0 x:0.14 v:0.66 z:0.49
T3 range R0:1078 range Al:2436 range A2:3607 range A3:0 x:0.13 v:0.87 2:0.57
T3 range R0:113% range Rl:2469% range AZ2:3654 range A3:0 x:0.12 v:0.71 =z:0.52
T3 range R0:1040 range Rl:2446 range A2:3602 range A3:0 x:0.10 wv:0.66 z:0.60
T3 range R0:1139 range Al:2460 range A2:3635 range A3:0 x:0.13 v:0.69 z:0.50
T3 range R0:10%7 range Rl:2460 range AZ2:3607 range A3:0 x:0.12 v:0.65 z:0.52
T3 range R0:1153 range Rl:2427 range A2:3607 range A3:0 x:0.17 wv:0.68 z:0.49
T3 range R0:1120 range Rl:2422 range A2:3579 range A3:0 x:0.16 v:0.65 z:0.50
T3 range R0:1148 range Rl1:2413 range AZ2:3602 range A3:0 x:0.18 v:0.69 z:0.50
W
Bzf#EERE [ 5her timestamp WITH w | 1115200 EHEE Hiekid,

3.2 Download to Arduino Mega 2560 development board

The steps are the same as 3.1, the 9th point is modified to connect the TXD of any
base station to RX1 on the development board
The code needs to be changed in three places, as shown below
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& UWE | Arduino 1.8.15 — O X
I &E WE 1E E#E

/EEIIEE . BB S BIREHES MR LE . HifiT - osiEMoEu ~

{ #include "™uart.h"
#include "trilateration.h”™

S/#include "interrupt.h”

void setup() |
[ Seriall.begin(115200); //UWEfBHRIEAIERO
Serial.begin(l115200);

3 while (Serial.read({)>=0){}//clearserialbuffer
|
void loop(woid) |
; decoding () ;
i !
i
IIIIIIIIIIIIIIIIIIIIII-;;::;-.|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
int a=0, k=20, c=0,d=0; 63

§ kool check() |
int 1 = 07
int timeout = 07
while (i < €5 && timeocut <= 500)
{
if ({!Seriall.availabkle(})
{
timeout++;
S/delayMicroseconds (200) 7
continue;
}
timecut = 0;
| buff[i++] = Seriall.read();
if {i == &5)
{
buff[i] = 07
return 1;
1
}

return 07
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3.3 Download to Arduino Due development board

3.3.1 The software does not have a Due development board, you need to download
the Due development board library, find the development board manager, search for

Due, and select version 1.6.12 to install

HH ZE v | | due

Arduinoe SAM Boards (32-bits ABM Cortexz—N3) Y

by Arduino fiZ 1.6.12 INSTALLED
AR R

Arduino Due.

Online Help

More Info

HERE il

*id

3.3.2 After the installation is complete, select the development board, select the port,
and the other steps are the same as 3.2
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WIFININA Firmware Updater
F8E: *Arduino Due (Programming Port)®

0J: "COM95 (Arduino Due (Programming Port))* Arduino ARM (32-bits) Boards :|®  Arduino Due (Programming Port)
& Arduino AVR Boards Acduino Due (Native USB Port)

1055
2021/6/23

Curlesh
Ctrl+shiftsL
1/ VFININA Firmware Updater
FF1E: *Arduino Due (Programming Port)*
FAL1: "COMS (Arduino Due (Programming Port)”
BEFEEEE coméo
CcoM94
¥ COM9S (Arduino Due (Programming Port))

Arduino Due (Programming Port & COMGS
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4 Document Management Information Form
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