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IOT, Industry 4.0, Al (Cloud)

> Sensor
> Processor

> 10, Data Link

» Al (Cloud)
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KEYSIGHT

IOT, Industry 4.0, Al (Cloud)

» Mixed Signal Analyzer

> Arb Function Gen

» Current waveform Analyzer

> Source Measurement Unit ~ Digital Multi-Meter




Robot Car Introduction
»ERLK (Electronics Robot Learning Kits) Vendor

Wifi

Bluetooth

Line Tracking

IR Control

Ultrasonic  Obstacle Avoidance

OSOYOO #/l.#% \%8E/CZ% Arduino DIY F3]
4 1752 Android/ iOS APP WiFi T55F
IR FE AL RS BRERHEE FE I 2 A B 2 0

0S0Y00
Yirveirye v 57 HBEGR | 59 [EEECHE

EH: US$66.99 + = A7 89 USD10.46 L0 (155 4 5540

» OSOYOO #:g: \EFASZEEHE HIEE Arduino BEMRET I
EEHEE T E TR E RS

» FEERESTHIE MERETEE - BANE  BIZTENSARE
ZEHIFTES) APP - KIEEEE 5 ERIE - P Eesr iEa N
Fi¥em - BEGE - EESREEAEE - AERSERERERLE - Tt e
RS IRIAERE » B R master -

o HEHEESERTHERE  BE R ER - BRUMER - a5NEE
25 - EEIPHERETD WIFi SBBIRE - B T S EE » I8 RETLLR
FAZHEL - 40 autoto-go ~ LLIMEES] - B - line JRER - 4
T LLEAZAFAT Android/iOS APP &8 Wifi SVEEF Eil TIEE -
FefIgahas T 10S FEATER » RefIEisRItE L5 - Fepfd ¢
http://t.cn/RkA4iu

o FRFIEVHESE =R 100% BRUESS - WRTGE—&T4Eke  FHA

FFERRE R PR em - TSR RS N E 1T E0E

BOREEE - K2 - EFRLE EEEEERIEE -

MNEeEEEtT7 (F4EEEfE L  OSOYOO Model X Motor Driver 1525

R REVEE - BEMEGTIVEREE - T AKG(CEEBETSE

HERTE - WREEESE P EET ) TSR IR -

0sdvyoo

http://osoyoo.com/
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https://www.amazon.com/OSOYOO-Learning-Tutorial-Bluetooth-Ultrasonic/dp/B074Z6DMYP



https://www.amazon.com/OSOYOO-Learning-Tutorial-Bluetooth-Ultrasonic/dp/B074Z6DMYP
http://osoyoo.com/

Robot Car Introduction

> Arduino Base Board

Uno R3 board : Base Board

> Core Microcontroller
(ATmega328p)

*Microcontroller: ATmega328P-PU

*Operating Voltage: 5V

*Input Voltage (recommended): 7-12V

*Input Voltage (limits): 6-20V

*Digital I/O Pins: 14 (of which 6 provide PWM output)
*Analog Input Pins: 6

*DC Current per I/O Pin: 40 mA

*DC Current for 3.3V Pin: 50 mA

*Flash Memory: 32 KB of which 0.5 KB used by bootloader

*SRAM: 2 KB (ATmega328)
*EEPROM: 1 KB (ATmega328)
*Clock Speed: 16 MHz

https://www.arduino.cc/
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ARDUINO HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

WHAT IS ARDUINO?

ARDUINO

BUY AN ARDUINO -

>  Processor

LORA SECURITY CAMERA

TRESPASSER DATA

»  Crystal (16MHz)
>  USB IO Controller

Voltage 16MHz ATmegaléU2
regulator crystal microcontroller IC/USB controller
7 to 12VDC input
2.1mm x 5.5mm
Male center positive

USB-B port
to computer

Reset button

£o B ICSP for
". Ll USB interface
: e (12C) SCL - Serial clock
i_ 4 (I2C) SDA - Serial data
I = o Pin-13 LED
3
ecte e =
OR fN(’t conn g 4 1 ez 5 (SPI) SCK - Serial clock
(OReference "°R'aget 1 ) (SPI) MISO - Master-in, slave-out
3.3V 0 :set 1 (SPI) MOSI - Master-out, slave-in
.SV oulput 1 (SPI) SS - Slave select
utpul
1
Ground
1
Ground ] lote: Pins denoted with "~"
Input voltage . 5 re PWM supported
Analog pin 0 l
Analog pin 1 l
Analog pin 2 Pl Interrupt 1
Analog pin 3 1 Interrupt 2
(I12C) SDA ] TXD
(12C) scL L RXD

r

ATmega328
ller IC RESET

ICSP for ScKk
ATmega328 MISO

Pins Description

uuuuuuu

Micracontroller
Operating Voltage

Input Voltage
(recommended)

Input Voltage (limit}

NEW NANO FAMILY
LET'S MAKE BIG
IDEAS REAL.
PRE-ORDER NOW!

ATmega328p

sV

72V

6-20V

p
Digital 1/0 Pins
PWM Digital I/0 Pins

Analog Input Pins
\

14 (of which 6 provide PWM output)

[

DC Current per 1/Q Pin

DC Current for 3.3V Pin

20 mA

50 mA

32 KB (ATmega328P) of which 0.5 KB used by

Flash Memory bootioader

SRAM 2 KB (ATmega328P)
EEPROM TKB (ATmega328P)
Clock Speed 16 MHz
LED_BUILTIN 3

Length 686 mm

Width 534 mm

Weight %g


http://osoyoo.com/download/datasheet/Atmel-328-328P_datasheet_Complete.pdf
https://www.arduino.cc/

» Peripheral accessories

» DC Motor
Driver Package

ENA<| INT. IN20 The State of DC Motor A«

Stop«

Rotate Clockwises

Rotate Counterclockwise-

—| = =| =] ©
-T2 e x

X
0 Brake.
1
0
1

Brake:

-Drive voltage: 5-35V; logic voltage: 5V
-PCBsize: 4.2 x4.2 cm

» Voltage Meter

*Display : 3-Digit LED
*Display Color : Red;
*Measuring Range : DC0-100V;
*Input Voltage : DC3-30V
*Total Size :
33 x15 x 10mm/ 1.3” x 0.6" x 0.4"(LWH);
*Mount Hole Dia. : 2mm/ 0.08"
*Main Material : Plastic, Iron, PCB;
*Pin : 3Pins
*Weight : 6g

> IR Remoter

O Vee
—O GND
O out

Sensing Distance: d
/5 Typ 20m
{ a 4
\ & N\

Specification:

Dimension: 6.4 x 7.4 x 5.1mm
Receiving angle: 90 °

Working voltage: 3 ~ 5V

Frequency: 38KHz

Receiving range: Min 18m, Typ 20m
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> Buzzer

Specifications:

Material: ABS

Color: Blue

Work Voltage: 3.3-5V .

PCB Dimension: 3.1cm*1.3cm.
Color: Blue

Pin Definitions :

VCC: 3.3V-5V

GND : The Ground

I/O : 1/0 Interface of SCM



» Peripheral accessories

> Servo 1alfB & Z

NGO

s Y
ervo

E59g

R=F : 23%12.2*29mm

TAEEREE : 4.8V

B4 1.8kg-cm 0 ET(FEEAE4.8VEF
EEERE | 0.17)/60F  ET/EEEER4.8VEF
FREEEEE - 500~2400us

SRR EE (dead band width) : 10ps

PWM: 3n g7%

& Jf A& 45 & 45501 (» 328 50Hz, PRI: 20ms)

AR ERLEET AL B dmEn Ry
F . OmsF|2. Oms. % ¢ P& 5ms.

PW:1.0ms3 tad BOR
PW:1.5ms ¢ £90 &
PW:2. Oms B &_4& 7] % 180 &
(LR, FFacFkER)
Angle Rotate Speed: 100ms/60 % ,
(= 300ms/180%),
(= 1.6ms /1R&)

#include <Servo.h>

Servo myservo;

myservo. attach(9)

myservo. attach(9, 500, 2400);

// %% R =, User PWM Low / High Edge(Ims/2ms)
myservo. write(i);

// 1=% , Default lms~2ms, 0~100%

myservo. writeMicroseconds(i);

// 1=us , Pulse ON time.

myservo. detach() ;
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> Black White Sensor

*Product model : TCRT5000;
sworking Voltage : DC 3. 3-5V
*Output channel : 0/1;
*detect distance : 1-25mm;
*focal distance : 2. 5mm
*Chip set : LM393;
*PCB Size : 32 x 14mm/1.3" x 0. 55" (low)
*material : electric part
*Total Size :
38 x 14 x 18mm/1.5" x 0. 55" x 0. 7"(L*w*h);
*Net weight : 3g;
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» Peripheral accessories

» Ultrasonic Distance Sensor (HC-SR04)

= 47 B RIEERCHUHC-SRO44% 8 2cm - 400cm) 2PN RIEH R o
RIFEER AT E3mm o B FERERFHE > BEFIoHITR -

1iFehg XA RP] -

#*[0fFET> 10us BT THE

B p B X8R40 kHzX &R £ F 7 "G 5L o
%%%%E?’ﬁﬁ$%i’$]ﬂwﬁﬁﬁﬁﬁﬁﬁiﬁ§%£§%ﬂ£?ﬁ%@°
B2 EEdE Measure Distance = (B KT % B (340M / S) /2. )

_— ﬂlOUSTTLpuIse ’_L ¥ :340M/s , Measure Distance :

BLaAEE chn = (B-KTPEF ms) ¥0.0294 / 2 ) = (B kL ®F ms) X 0.0147 )

¥ :302M/s , Measure Distance :

Timing Diagram

S RSO 2 7 8 cycle
o A, H cm = (B-KTPER ms) ¥ 0.0332 /2 ) = (F-kTREE ms) * 0.0166 )
| tTTL Lever - iElJ%f‘i:‘J‘g(B# ’ Eﬁ ﬁf’m‘l ’J‘ %}:\0' 5"1’ > %}: ’ "1’ ﬁ -g "‘P\E ? E‘; "1’ ‘;’F- ’ ?’ EIJ g ﬂzfg”ﬁ']i“‘%‘% °
e signal with a ange n 2R AEOOMS BRI R 0 UL AEGRI T AT o
AR in proportion

Picture Left is a scope screen shot showing the external and internal signals for this process,
where -

*TRIG (Yellow) and ECHO (Magenta) are the signals between unit and micro,

*TX (Cyan) and TX- (Green) are the internal signals of the burst being sent.

Note The Echo pulse does not start till 202 us after the start of sending.

The start of sending is our measurement reference point.




» Peripheral accessories
> ESP8266 UART WIFI Shield use guide

» SPP-C Bluetooth Module

>  Set the two switch positions to OFF position (1 2) (Low Position),
this will disconnect wifi module from Arduino serial port.
(Download Program)

»  Set Wifi modue two switches to ON position (ON) (High Position),
which will connect wifi module to Arduino serial port.
(Wifi Connection)

http://192.168.4.1

*Wifi protocol 802.11 b/g/n ;

*STA/AP work mode ;

sintegrated TCP/IP stack + support one socket ;

swork as TCP/UDP Serve or Client mode ;

*serial port baud rate : 1200/2400/4800/9600/19200/38400/57600/74800/ 115200 bps ;
eserial port width : 5/6/7/8 bits ; ;

*Extended Arduino Pin D2/3/4/5/6/7/8/9/10/11/12/13 ;

*Extended ESP8266 GPIO Pin 0/2/4/5/9/10/12/13/14/15/16/ADC/EN/UART TX/UART RX ;
*RESET ;

*KEY reset ;

*WiFi current : working : *70mA ( 200mA MAX ) - sleep : <200uA ;

*wifi speed : 110-460800bps ;

sworking temp : -40°C ~ +125°C

*weight : 20g

Physical Feature

Operating Frequency Band

2.4GHz -2.48GHz unlicensed ISM band

Bluetooth Specification

V2.14EDR

Output Power Class

Class 2

Operating Voltage

33v

Host Interface

UART

Dimension

27mm (L) x 13 (W) mm x 2mm (H)
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Set the two switch positions to OFF position (1 2) (Low Position),

this will disconnect wifi module from Arduino serial port.

(Enabled Bluetooth)



KEYSIGHT

TECHNOLOGIES

https://www.arduino.cc/en/Main/Software?setlang=en

»Arduino IDE @

<Arduino Robot Car Example #2:f% %> B ExE % P 4k
¥i 4254k £ (K ino) F &P &R &

*3% P & h(X ino & X h) , g#- R

» SmartCar_KNOO

&8

|| configuration.h

| fun_Avoidance.ino

__fun LineFollow.ino * i ¥+ + (Arduino/Genuino UNO R3)
' SmartCar KNOO.ino % #1USB-RS232 COM Port, i 42 /i & % %
fr%ﬁ‘é T AzzF |Robert Car * 7l
@ SmartCar_KNOO | Arduino 1.8.9 - o x
a File Edit Sketc Tools|Help
Auto Format Ctrl+T
* Compl ier SmartCar_KN0OO A.rChlve S‘.(etCh
% Upload Code bincluce <servo.n> ] : Fix Encoding & Reload
e oy Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M
[ e e | Serial Plotter Ctrl+Shift+L
digi Write (dirlPinL,F H) ;
[ — o WiFi101 / WiFiNINA Firmware Updater
et s e : [Board: "Arduino/Genuino Uno” ] >
! S Port: "COMS5 (Arduino/Genuino Uno)" >
SR ~ GetBoard Info
. B _ : Programmer: "AVRISP mkll" >
| Burn Bootloader

WHAT IS ARDUINO?

BUY AN ARDUINO ‘

LORA SECURITY CAMERA
DETECTS AND TRANSMITS
TRESPASSER DATA

+ arduino-1.8.9-windows > arduino-1.8.9

& )
drivers
examples
hardware
java
lib
libraries
reference
tools
tools-builder
arduino.exe
. arduino.l4j.ini
arduino_debug.exe
. arduino_debug.l4j.ini
®] arduino-builder.exe
% libusbo.dll
% msvep100.dil
% msver100.dll
| revisions.txt

| | wrapper-manifestxml


https://www.arduino.cc/en/Main/Software?setlang=en
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Reference Evaluation Lessons (Z2Z&74) osdvou
Lesson 1: Motor Control (/%) :2::::;:::2:1
Move Actions (FF,BK,TR,TL) smartcar-lessons

Lesson 2: IR Receiver (4[5} 4R 1EFEES)

IR Remote Move Actions

Lesson 3: Buzzer / Ultrasonic / Servo (£E1E 25 #EE )% (a/R#E)5] 5 12

Sound Alarm , Distance Detect , Angle Rotate

Lesson 4: Black White Sensor (2B 5 5L [fEZS)
Black Line follower

Lesson 5: + Wi-Fi (Bluetooth ) Remoter (WiFi/EEZF El#w1EY)
Cmd Receiver/Customize Parameter
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» Robotic Car Racing

KEYSIGHT KEYSIGHT
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ENGINEERS
NEVER STOP

LEARNING!

HiBTh /G | 8 =R x 8 TR
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