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ABSTRACT

This project describes a design and construction of the prototype of Unman
Ground Surveillance System Vehicle to reaching long distance area without human in
it. ~ And transmit a photo to the controller. Other from this it be able to get the
direction of it to easy for control. Controlled by a microcontroller Arduino that
receive analog signal from joystick to controls the direction of the DC motor. By using
H-Bridge circuit to direct the motion of the DC motor. And speed of the vehicle with
PWM (Pulse Width Modulation). Which receiving and transmitting the data by wiress
module. The results showed that the prototype robot can only operate within a
distance of about 400 meters and It can carry a load of about 30 kilograms with a

slight change in speed.
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Layout & Pin out Arduino Board (Model: Arduino UNO R3)

3.medn ICSP : dwdy USB interface

4.mefa VO

124{SP1) MISO

11{SPI) MOSI

104{SP]) 55

3-Interrupt 1

24nterrupt 0
I 0,1-Serial

s P £ §825339 &
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1.wain USB - weps  ARDUINO b .
- -

10.MCU : Atmegal6U2

w—_| 5nednICSP : Atmega328

9.904 Power Jack 7-12 V | s= i —| &MQU; Atmega32s

8wodn Power

31.|ﬁ 2.5 Layout & Pin out Arduino Board (Model: Arduino UNO R3)
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2.Reset Button: 1{utu Reset M¥naillosiosnisls MCU Sunisviauln
3.ICSP Port 983 AtmegaléU2 Lﬂuwaﬁmmﬂﬂ‘mﬂiu Visual Com port Ui Atmegal6U2

4. I/OPort:Digital I/0 fksiv1 DO Hi3 D13 UBNIINY U Pin Izyhmdifiou Wiuliuse

WU Pin0,1 tWuwn Tx,Rx Serial, Pin3,5,6,9,10 waz 11 {uw1 PWM
5.ICSP Port: Atmega328 Duwesaill#lusunsy Bootloader
6. MCU: Atmega328 1T MCU fildfunuasa Arduino
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Widiea +3.3 V, +5V, GND, Vin
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10. MCU w84 Atmegal16U2 1lu MCU #iviuiidiu USB to Serial Tng Atmega328 a¥
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Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv

Ov

25% Duty Cycle - analogWrite(64)

T T T

Ov

50% Duty Cycle - analogWrite(127)

Sv

Ov

75% Duty Cycle - analogWrite(191)

Mg - s TN %Y - Ry

100% Duty Cycle - analogWrite(255)

Sv

Ov

JUn 2.7 wanan1sAsuLUas duty cycle v84 PWM

2.6 miﬁlaa’n‘ SPI (Serial Peripheral Interface)

SPI %38 Serial Peripheral Interface Lﬂua‘%‘ﬂﬁﬁamiaqﬂ‘immu Synchronous 8n
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Master MISO 11 MOS! ~ Slave
| =1 R
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uni 4

ATINANADILLASHEANTIIVNINE DY

4.1 ¥2sitldArunu arduino 910 joystick

A15147 4.1 UanerYenlgaIuam arduino 910 joystick

Input Direction Volt(V) ADC ADC
ﬁJ']ﬂﬂ’l‘Jﬁ’m’JﬂJ VINATTNAH[DY
Ag(unuX) Lifinmseavay 2.60 132.6 133
WWunt(max) 0.64 32.64 33
nagamax) 4.66 237.66 241
A(unuy) Lifinsmaunu 2.02 103.02 112
dodhemax) | 0.50 25.50 24
Bovnimax) | 4.02 205.02 209
ANADCAINANTAIUIN
Auanlaan ADC= ', 112
max

ADC

8bit

Vmax

A8 F1 analog to digital converter auM 8 bit
fio Ausafuiidanann joystick
g A1 digital(max) U9 8 bit A1 255

= U s 4 + . B
Ao ALsUN analog pin 184 arduino uldigean




24,

INANTNILLIAUI
e |
7N Ag(bNUX)

o 1 l I 4 4 & o ou o oa v | at
ielsifinismunu A1 V fif 2.60 Taad wavdloSudeiuidumdia V azanacisesaui 0.64
Taad Fadurngegnildlunsdans arduino Tumsnssiudnu desGutsdusesnde v 1

WLTUITDY99URY 4.66 Tan
P
A (AUY)

| ' f ' & M Y ey @ X o ' P =
Wieldinsmauau A v didn 2.02 Taad waidlasudifuidedean V WANAITOY)IUDY 0.50

= ' ] , a - . T !
hadt Sudurrgeanildlunisdinis arduino Tuvmsassiudna deisGutduidenvnd v ag

o X 4 = ¢
WNTUToe9uds 4.02 1as

4.2 AINSERENIYIUNISTUNDLADS

d 1 o €
M990 4.2 LARAIAINTE LLﬂm“ﬁu NNTUUVUBLRDT

sUwuunIsigau Rl ISR vulASgean
No load 0.7A L1A
HASEUARIYULY 1A 3A

L7 3

i s a4 a - 9 v a4
’iﬂﬂﬁﬂ?’]ﬂﬁ]&ﬁﬂ?’] 'meanunamamw no load Walsupdaudildnssia 0.7 A uaziilawss

Asnsauiguanldnssuaiindu 1.1 A (Rewewmes 1 /)

Turugdunewasuuuldnuasa@vavming) Wesuedounldnseua 1 A wavdlaiseninuis

utsgegaldnssuaiandu 3 A (evawnas 1 69)
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4.3 NINLEAINITAIUAN input WAL output

NIMNLEAINANITNAADY input

GENIE 020,05/ £ 214y

Agilent

Acquisition

Channels
1.00:1

Measurements
Freq(1)
491 .64Hz
Pl-Pk(1)
4.
Freg(”)
No signal
Bmpl(-)

Trigger Menu
Trigger Type ¥ Source
Edge 1

SUN 4.1 dysyrad input vaugiiiunii



-890 0% 520 D&/ £ 1 -2.24Y¥

Agilent

Acquisition
MNormal

0.00MSa/s

Channels
1.00:1

Measurements
Freq(1)
503.52Hz
Pk-Pk(1)

5.0V

Freql?)

Mo signal

Ampl(2):

Mo signal

Trigger Menu

-Trigger Type 4> Source
il 1

SUN 4.2 dyeyad input valznoYvA

2,24V

Agilent
Acquisition
Normal
5.00MSa/s

Channels
1.00:1

Measurements
Freq(1)
490 .68Hz
Pk-Pk{1)

Freq(?)
Mo signal
Ampl(2)

Mo signal

Trigger Menu
Trigger Type Source
Edge 1
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520,05/ ) - 210V
Agilent

Acquisition
Normal
a.00M

Channels

1.00:1

Measurements
Freq(1]:
493.58Hz
Pk-Pk(1)
5.0V
Freq(?):
No signal
Ampl(Z]):
No signal
Trigger Menu
Trigger Type 4> Source
Edge 1

= s i =§)
sUN 4.4 dryeyad input VUBERIYN

=1 () P . =l =l s
MngUaziudynaiesnin arduino ddnwazdu PWM laefiusssiudsyan 5 v uag

ARUS TN 490 Hz



NIMNLEAINANITNARDY output

-890.0% 520.0%/

BW Limit

d s I ¥ o
JUN 4.5 dyayrau output vaselallevinnismaua
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210V
Agilent

Acquisition
Normal

Channels
1.00:1

¢ Measurements
Freq(1)
No signal
Pk-Pk(1)
No signal
Freqg(?)
Low signal
Ampl(2]:
Low signal

Invert




520.0%/ 3 12.9Y

Agilent

Acquisition
Normal
a.00MSa/s

Channels :
OC 1.00:1

Measurements
Freq(1)
Mo signal
Pk-Pk(1)
No signal
Freq(”)
487 .76Hz
Ampl(Z]

Trigger Menu
Trigger Type 4 Source
Edge

Agilent

Acquisition
Norma
5.00MSals

Channels
DC 1.00:1

Measurements
Freq(1)
No signa
Pk-Pk(1):
Mo signal
Freq(”)
; 489.72Hz
Ampl(7)

24 .1V

Trigger Menu
Trigger Type 43 Source
Edge

JUN 4.7 dyeurad output YUz noenas




-650. 0%

Agilent

Acquisition
Normal

5.00MSals

: Channels
DC 1.00:1

feasurements
Freq(1)
Mo signa
Pk-Pk{1):
No signal
Freq(”)
489,72Hz
Ampl(?)

24 .1V

Trigger Menu
Trigger Type 2D Source
Edge

11.3V

Agilent

Aequisition
Normal
5 00MSa/s

Channels
1.00:1

Measurements
Freq(1)
No signal
| Pk-Pk{1)
Mo signal
Freq(”):
488.76Hz
Ampl(”)

Trigger Menu
Trigger Type <> Source
Edge
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NngUasiuhdyy uiioonsn arduino fdnwanu PWM Taofiuseduszana 5 v

=
WazAMNDUIELN 490 Hz

NIMNLEAINANITVNAADY output

NnUzuI g0l

1 4
918 agAUaUTEUNN 490 Hz

4.4 ﬂ']'i‘lﬂﬂﬂﬁ]\‘iﬂ'ﬂﬂ.lL%’JLL&SﬁSﬂ%ﬂ’]‘SﬁQﬁU

=] ! 2 dw 2/
M990 4.3 LLaﬂ\‘]ﬂWﬂ'ﬂNLi'}‘W'}ﬂlﬂ

s =l s = 1 oas 4:‘4} A:l
anwmzﬁju PWM laediusenuuseanad 24 v Faynulnidean

FLUENN(UAT) La1(3uy) ANNS(RS/AUi)
50 63.29 0.79
100 123.45 0.81
150 182.92 0.82
200 24691 0.81
300 53571 0.56
A15797 4.4 uanIAnsTELAS IRy
semevna e . N133U-d dyy AErrorn133uas
dedyeau(an) | Sudgralden) dyey1u(%)
50 100 100 0
100 100 94 6
150 100 85 15
200 100 74 26
300 100 41 59
400 100 23 77
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91nA15199 4.3 aziiulddn fszegvng 50 was 1 200 was sxilaadaiede
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d =" o) 1 s v
A15199 4.5 LanIn1sEAsIusule

dwiinnseAldlisasue) anuzAIvu

5 eldunBamEalslan

10 slgunfiamidalylan

15 Aaldauidisuana

20 AsldmnusiGuanad

25 AalapnuniiSuanas

30 3aldmnunsaBuanag

40 AelFrmudiSuanasuuiiuldn

@t

NATNT 4.5 iulian Yueudanisoduiniousuziisunmselnefiniunsdala

t v
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Code nl4lun1saiuay

Transmitter(remote)

#include <SPLh>

#include <nRF24L01p.h>

#define Xval A0

#define Yval Al

nRF24L01p transmitter(7,8);//CSN,CE
unsiened int Val[2] ,Xdir,Ydir ;

void setup()

delay(150);
Serial.begin(115200);
SPl.begin();
SPl.setBitOrder(MSBFIRST);
transmitter.channel(90);
transmitter.TXaddress("ALL");

transmitter.init();
void loop()

Val[0] = analogRead(Xval);

Val[1] = analogRead(Yval);
Xdir = (Val[0])/4;

Ydir = (Val[1])/4;
transmitter.txPL{Xdir);
transmitter.txPL{Ydir);
Serial.print("XVal = ");
Serial.print(Xdir);
Serial.print(" YVal2 = ");
Serial.printin(Ydir);

transmitter.send(FAST);

Receiver(vehicle)

#include <SPL.h>
#include <nRF24L01p.h>
int pin2 = 2; //motorl
int pin3 = 3;

int pin22 = 22;

int pind = 4; //motor2
int pin5 = 5;

int pin24 = 24,



int pin6 = 6; //motor3

int pin9 = 9;

int pin26 = 26;

int pin10 = 10; //motord

int pinll = 11;

int pin28 = 28;

unsigned int Xdir,Ydir;

nRF24L01p receiver(7,8);//CSN,CE

void setup()

Serial.begin(115200);

SPl.begin();

SP1.setBitOrder(MSBFIRST);

receiver.channel(90);

receiver.RXaddress("ALL");

receiver.init();

pinMode(pin2,0UTPUT);

pinMode(pin3,0UTPUT);

pinMode(pin22,0UTPUT);

pinMode(pind,OUTPUT);

pinMode(pin5,OUTPUT);

pinMode(pin24,0UTPUT);
pinMode(pin6,OUTPUT);
pinMode(pin9,OUTPUT);
pinMode(pin26,0UTPUT);
pinMode(pin10,0UTPUT);
pinMade(pin11,QUTPUT);

pinMode(pin28,0UTPUT);

void loop()

if(receiver.available())

receiver.read();
receiver.rxPL(Xdir);
receiver.rxPL(Ydir);
Serial.print("XVal = ");
Serial.print(Xdir);
Serial.print(" Yval = ");

Serial.printIn(Ydir);



else if (Xdir<125 && Ydir<100) // forward+turn analogWrite (pind,0);// motor2

left
analogWrite (pin5,Xdir-70)

analogWrite (pin6,0);// motor3

analogWrite (pin2,0);// motorl
analogWrite (pin9,0);

analogWrite (pin3,0);
analogWrite (pin10,0);// motord

analogWrite (pind,200-Xdir),// motor2
analogWrite (pin11,Xdir-70);

analogWrite (pin5,0);
digitalWrite (pin22,HIGH);

analogWrite (pin6,0),// motor3
digitalWrite (pin24,HIGH);

analogWrite (pin9,0);
digitalWrite (pin26,HIGH);

analogWrite (pin10,200-Xdir),// motord
digitalWrite (pin28,HIGH),

analogWrite (pin11,0);

digitalWrite (pin22,HIGH);
else if (Xdir<125 && Ydir>140) // forward+turn

digitalWrite (pin24,HIGH); right
digitalWrite (pin26,HIGH); {
digitalWrite (pin28,HIGH); analogWrite (pin2,200-Xdir);// matorl
} analogWrite (pin3,0);
else if (Xdir>140 && Ydir<100) // analogWrite (pin4,0);// motor2

backward+turn left
analogWrite (pin5,0);

analogWrite (pin6,200-Xdir),// motor3

analogWrite (pin2,0);// motorl
analogWrite (pin9,0);

analogWrite (pin3,0);
analogWrite (pin10,0);// motord



analogWrite (pin11,0); ¥

digitalWrite (pin22,HIGH); else if (Xdir<125 &&
100<=Ydir<=140)//forward

digitalWrite (pin24,HIGH);

digitalWrite (pin26,HIGH);

analogWrite (pin2,280-Xdir);// motorl
digitalWrite (pin28,HIGH);

analogWrite (pin3,0);

analogWrite (pind,280-Xdir),// motor2
else if (Xdir>140 && Ydir>140) //

backward+tumn right analogWrite (pin5,0);
{ analogWrite (pin6,280-Xdir),// motor3
analogWrite (pin2,0);// motorl analogWrite (pin9,0);
analogWrite (pin3,Xdir-70); analogWrite (pin10,280-Xdir);// motord
analogWrite (pind,0);// motor2 analogWrite (pin11,0);
analogWrite (pin5,0); digitalWrite (pin22,HIGH);
analogWrite (pin6,0),// motor3 digitalWrite (pin2d,HIGH);
analogWrite (pin9,Xdir-70); digitalWrite (pin26,HIGH);
analogWrite (pin10,0);// motord digitalWrite (pin28,HIGH);
analogWrite (pin11,0); }
digitalWrite (pin22,HIGH); else if (Xdir>140 && 100<=Ydir<=140)
//backward

digitalWrite (pin24,HIGH);

digitalWrite (pin26,HIGH);

analogWrite (pin2,0);// matorl
digitalWrite (pin28,HIGH);



analogWrite (pin3,Xdir-70);

analogWrite (pind,0);// motor2

analogWrite (pin5,Xdir-70);

analogWrite (piné,0);// motor3

analogWrite (pin9,Xdir-70);

analogWrite (pin10,0);// motord

analogWrite (pin11,Xdir-70);

digitalWrite (pin22,HIGH);

digitalWrite (pin24,HIGH);

digitalWrite (pin26,HIGH);

digitalWrite (pin28,HIGH);

else if (125<Xdir<140 && 100<=Ydir<=140)

analogWrite (pin2,20);// motorl

analogWrite (pin3,20);

analogWrite (pind,20),// motor2

analogWrite (pin5,20);

analogWrite (pin6,20),// motor3

analogWrite (pin9,20);

analogWrite (pin10,20);// motord

analogWrite (pin11,20);

digitalWrite (pin22,LOW);

digitalWrite (pin24,LOW);

digitalWrite (pin26,LOW);

digitalWrite (pin28,LOW);

else // stop

analogWrite (pin2,0);// motorl
analogWrite (pin3,0);
analogWrite (pind,0);// motor2
analogWrite (pin5,0);
analogWrite (pin6,0);// motor3
analogWrite (pin9,0);
analogWrite (pin10,0),// motor4
analogWrite (pin11,0);
digitalWrite (pin22,HIGH);
digitalWrite (pin24,HIGH);
digitalWrite (pin26,HIGH);

digitalWrite (pin28,HIGH);
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51H0PYANIUNAIIN
1. Output : Single motor driver
- Motor DC Supply 12-48 V  80A (Max. N3guaiad)
- Full-Complementary Power MOSFET Driver
With ultra-fast reverse recovery protection diodes
2. Input:
- Full Opto-isolated input interface signals

-5V 8mA TTL - Level



3. Drive Mode : independently with :

- ON - OFF Control
- Direction Control

- Speed Control (PWM Drives)

4. PWM Frequency : 400 Hz - 1000 Hz (400-800 Hz Recommend )

M3 AMIVYRUMITNINY

MIMNUVDIDINDT

EN/PWM | INB INA
ov X X Free Run Stop (ﬁqmﬁﬂwnﬂumﬁeﬂ)
5V oV 5V | Mauaune
5V 5V 0V | MyuAdUNI
5V 5V 5V | Fast Stop %50 Brake
5V ov ov Fast Stop 130 Brake




NRF24L01+

Single Chip 2.4GHz Transceiver

Product Specification v1.0

Key Features

*  Worldwide 2.4GHz ISM band operation

» 250kbps, 1Mbps and 2Mbps on air data
rates

* Ultra low power operation

*  11.3mA TX at 0dBm output power

* 13.5mA RX at 2Mbps air data rate

*  900nA in power down

*  26pA in standby-|

*  On chip voltage regulator

* 1.9 to 3.6V supply range

» Enhanced ShockBurst™

* Automatic packet handling

* Auto packet transaction handling

= 6 data pipe MultiCeiver™

*  Drop-in compatibility with nRF24L01

*  On-air compatible in 250kbps and 1Mbps
with nRF2401A, nRF2402, nRF24E1 and
nRF24E2

* Low cost BOM

¢ #60ppm 16MHz crystal

* 5V tolerant inputs
Compact 20-pin 4x4mm QFN package

Applications

Wireless PC Peripherals

Mouse, keyboards and remotes

3-in-1 desktop bundles

Advanced Media center remote controls
VolP headsets

Game controllers

Sports watches and sensors

RF remote controls for consumer electronics
Home and commercial automation

Ultra low power sensor networks

Active RFID

Asset tracking systems

Toys

All rights reserved.
Reproduction in whole or in part is prohibited without the prior written permission of the copyright holder.
September 2008



nRF24L01+ Product Specification

1.1 Features

Features of the nRF24L01+ include:

« Radio
» Worldwide 2.4GHz ISM band operation
» 126 RF channels
» Common RX and TX interface
» GFSK modulation
» 250kbps, 1 and 2Mbps air data rate
» 1MHz non-overlapping channel spacing at 1Mbps
» 2MHz non-overlapping channel spacing at 2Mbps
«  Transmitter
» Programmable output power: 0, -6, -12 or -18dBm
» 11.3mA at 0dBm output power
* Receiver
» Fast AGC for improved dynamic range
» Integrated channel filters
» 13.5mA at 2Mbps
» -82dBm sensitivity at 2Mbps
» -85dBm sensitivity at 1Mbps
» -94dBm sensitivity at 250kbps
* RF Synthesizer
» Fully integrated synthesizer
» No external loop filer, VCO varactor diode or resonator
» Accepts low cost +60ppm 16MHz crystal
* Enhanced ShockBurst™
» 1 to 32 bytes dynamic payload length
» Automatic packet handling
» Auto packet transaction handling
» 6 data pipe MultiCeiver™ for 1:6 star networks
* Power Management
» Integrated voltage regulator
» 1.9to 3.6V supply range
» ldle modes with fast start-up times for advanced power management
» 26uA Standby-l mode, 900nA power down mode
» Max 1.5ms start-up from power down mode
» Max 130us start-up from standby-l mode
* Host Interface
» 4-pin hardware SPI
» Max 10Mbps
» 3 separate 32 bytes TX and RX FIFOs
» 5V tolerant inputs
+  Compact 20-pin 4x4mm QFN package
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nRF24L01+ Product Specification

3 Absolute maximum ratings

Note: Exceeding one or more of the limiting values may cause permanent damage to nRF24L01+.

Supply voltages

VDD -0.3 3.6 \'
vVss 0 V
Input voltage

V, [ -0.3 ] 5.25 | Y
Output voltage

Vo | vsstovoD | vsstovDpD |

Total Power Dissipation

Pp (Tp=85°C) [ | 60 | mwW
Temperatures

Operating Temperature -40 +85 °C
Storage Temperature -40 +125 C

Table 2. Absolute maximum ratings
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nRF24L01+ Product Specification

4 Operating conditions

Supply 7 '

VDD | Supply voltage if input signals >3.6V 27 3.0 3.3 V
TEMP |Operating Temperature -40 +27 | 85 °C
Table 3. Operating conditions
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R D I c nRF24L01+ Product Specification
SEMICONDUCTOR

5.6 DC characteristics

_ Parameter (condition
HIGH level input voltage
ViL LOW level input voltage vss 0.3vbp| V
a. If the input signal >3.6V, the VDD of the nRF24L01+ must be between 2.7V and 3.3V (3.0V£10%)

Table 12. Digital input pin

(lon=-0.25mA) _
VoL LOW level output voltage (1o, =0.25mA) 0.3 Vv

Table 13. Digital output pin

5.7 Power on reset
i : : ir : we:«a
Tpup Power ramp up time a ‘ 100 ms
Tror Power on reset b 1 100 ms

a. From OV to 1.9V.
b. Measured from when the VDD reaches 1.9V to when the reset finishes.

Table 14. Power on reset
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