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ABSTRACT 


This project involved in designing a new remote control car system that is 

interfaced by a microcomputer. Improvements to the design were made in sensing object 

infront of the car and giving feedback the sensing result to the computer. A 

microcomputer and a remote control car were the main materials used to develop this 

system and the other devices were a PIC16F84 microcontroller, an ultrasonic proximity 

detector and a pair of remote control transmitter and receiver. This project integrated 

already available devices rather than design the devices from scratch. Process to develop 

this system involved disassembling, developing, assembling and testing. There were 14 

tasks from the process have completed to developed the system. As a result, by using 

computer a user can controlled the car movements and directions and watched the car 

sensor result operation. The remote control car system that was controlled by a computer 

had been achieved. The car capable to sense object infront of it. The car can gave 

feedback to the computer. 
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ABSTRAK 


Projek ini melibatkan merekabentuk sebuah sistem kereta kawalan jauh yang 

diantaramuka menggunakan mikrokomputer. Pembaharuan telah dibuat dengan 

menambah kebolehan mengesan objek di hadapan kereta dan memberi maklumbalas 

kepada computer hasil pengesanan tersebut. Sebuah mikrokomputer dan sebuah kereta 

kawalan jauh telah digunakan sebagai alatan utama untuk membina system ini dan 

peranti yang lain adalah sebuah microcontroller PIC 16F84, pengesan ultrasonic dan 

sepasang penghantar dan penerima isyarat kawalan jauh. Projek ini hanya 

mencantumkan peranti yang telah sedia ada dan tidak merekabentuk daripada asal. 

Proses membina system ini ialah menceraikan, membina, mencantumkan dan menguji. 

Terdapat 14 tugas telah disiapkan daripada proses tersebut untuk menyiapkan system ini. 

Hasilnya, pengguna boleh mengawal gerakan dan arah kerata serta melihat hasil operasi 

pengesan. Kereta kawalan jauh yang dikawal menggunakan computer telah berjaya 

dibuat. Kereta tersebut mampu menges an objek di hadapannya. Kereta itu juga mampu 

memberi maklumbalas kepada computer. 
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Chapter 1 


INTRODUCTION 


Remote contro l technology has been widely used in mnny technical areas and the 

effectiveness has been proven. The simplest implementation of this technology has been 

applied to toys such as remote control car. 

The computer controls external devices through its ports such as Parallel Port. 

Controlling external devices through any port is called port interfacing. To display 

ou tput, most programs and app lications use aUI (Graphica l User Interface) to 

accommodate Microsoft Windows environment system and it is user- friendly too. Port 

interfacing and aUI can he created using most programming language. 

Thi s project is to combine computer and remote control car system. A program 

with GUT will be developed to maneuver the remote control car. The remote control 

transmitter is modified and connected to the parallel port. This car can sense object in 

front of it and give feedback to the computer. 

1.1 	 OBJECTIVES 

The objective of thi s project can be di vided into three main tasks that are: 

I) To interface remote control car with the computer. 

2) To develop a remote control car that is capable to sense object in front it. 

3) To build a remote control car that can give feedback to the remote contro ller 

( computer ). 



1.2 PROJECT OVERVIEW 

Computerize remote control car is a combination of computer system and remote 

control system. This new system communicates in two ways communication where 

computer act as the car controller and the car provide infonnation to the computer. In 

this case, the contro l signals are the car movement and di rections whereas the 

infonna tion are the car object detection status. 

There are 2 operation modes of the projecl. Each mode differs in tenns of the 

source and the destinatio n and also input and output. 

a) 	 Mode I : Movement and Direction Control. 

In this mode, by us ing computer, user contro l the movement and the direction of the 

car as describe in Figure I below. 

Instruction R~dio Remote conlrd
Wave co, Movement '''!'''""I.. 

Figure l.l : Mode 1, Movement and direction control operation. 

b) 	 Mode 2 : Object detection 

In this mode, the car detect object in front of it and inform the computer as 

describe in Figure 1.2 below. 
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figure 1.2 : Mode 2, Object detect ion operation. 

1.3 	 PROJECT SCOPE 

This project designs the system rather than the devices. The equipmcnts that were used \0 

developed this project are a computer, a Microsoft Visual C++ program. two remote control 

car, a PICI6F84 microcontrollcr. an ultrasonic sensor and typical electronic components 

such ICs( Integrated Circuit ), capacitors and resistors. The project development 

methodologies are disassembling specific devices, developing each section, assembling all 

sec tions and testing the system. 

3 




Chapter 2 


LITERATURE REVIEW 


This topic was concentrate on two major points that are revi sed projects that has 

been developed by other people and the other one was to expose all devices that will be 

used later. 

4. t Previous Project Revision 

For all these projects below, the remote control car was modified from any toy 

product that was avai lable in market. The remote controller was modified and COIUlccted 

to parall el port. The car mov ing in six directions that are forward, back, forward right, 

fOlVlard left, back right and back left. Each project had their additiona l characteristics. 

4.1.1 Survei llance Car 

This RC car was equipped with wire less camera. It was a X I 0 technologies 

product. Its' receiver was connected to the USB port. The software to display the video 

was downloaded from the si te http: //www.x lO.coml. The program was developed using 

Microsoft Visual e++ 6.0 Figure 2. I shows the remote controller that was modified and 

interfaced Parallel Port . Figure 2.2 shows the remote control car that has been modified 

for this project. Figure 2.3 shows the program aUI that is the display part of the 

program[ 1]. 

http://www.x


Figure 2.1 : The Survei llance Car Figure 2.2 : The Surve illance Car 

modified remote controller[ I] with wireless camera[ I] 

-=-:J= ,. , 

Figure 2.3 : The Surveillance Car program GUill] 

4.1 .2 RohoCar 

The car acts as a robot. Two Nikko remote contro l cars at 40MHz and 27MHz 

were used. Equipped with magnetic boom ann nnd able to pick up metallic object. It had 

artificial mouth made by an array of LED to talk. The system can record macros (a 

group of actions) that can be played back. Example, move the car from point A to point 

B and pick up an object then place the car at point A. In the future. we can do the same 

actions as describe in this example. The program was developed using Visual Basic 6. 

Figure 2.4 below shows the car and the notebook computer that used to control the car. 

Figure 2.5 shows the GUl of the program[2]. 
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Figure 2.4 : The computer, the receiver I'!gure 2.5 : The RoboCar 

and the RoboCar car[2] program GUI[2J 

4.1.3 RC Car Construction and Interface 

The interface circuit between remo te controller and parallel port was composed 

of Sv relay. A camera was mounted to the hood of the truck. The car power supply was a 

12 Vo lt Battery, 4.5 Amp Hour Gel-Cell. It will run the camera and transmitter for 21 

hours and recharge fully in about an hour. Fib'Urc 2.6 shows the car receiver at the 

bottom of the car[3]. 

Figure 2.6: The bottom of the RC car[3] 
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4.2 Related Information 

4.2.\ Computer Program 

Computer Software or Program is a componcnt of computer system thut makes 

the computer a multipurpose machine that can be applied in many areas. Computcr 

hardware is quite complicated to manipulate and must strictly follows manufacture 

specification .. In contrast with hardware, software is quite easy, fast and flexible to 

design and manipulate it according to user need. A Software or a program is a li st of 

instructions that was wrihen by a programmer. A programmer can make the program 

that written by him to interact both with user and machine or either one. Examples, a 

program that interacts with user is GU I program whereas a program that interact with 

hardware is Parallel Port interface. 

a) 	 GUI 

GUI ( Graphics User Interface) program is a program that was developed in 

Windows OS (Operating System) environment. GUI program display is in graphic­

based and a mouse has been frequentl y used rather than keyboard to control it. 

Microsoft has standardized Windows window and there are several components such 

as bUllon, dialog box, slider, status bar and others that work together to operate the 

program. Most of the windows operating system functions have been created using 

C++ programming lanb'ltage and one of the best programming language 10 create a 

program in windows-based is Microsoft Visual C++. 
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b) 	 Microsoft Visua l C++ 6.0 

Microsoft Visual C++ 6.0 is a type of C++ compiler and a part of Microsoft Visua l 

Studio. Microsoft Visual Studio has provided most development tools to create any 

GUI program. Beside that, this compi ler work closc ly wi th MFC classes that create 

all the parameters and runctions or all windows components. 

cJ 	MFC 

MFC ( Microsoft Foundat'ion Class) is a library collection of classes to create GUT 

program in standard Windows applicat ion. For windows progranuning beginner is 

advisable to use AppWizard faci liti es to develop GUTprogram. 

d) 	 AppWizard 

AppWizard is a method to create a GU Tprogram without doing it from scratch, 

where Visual C++ compiler creates basic structures of the program based on MFC 

classes. By AppWizard , the programmer still has to write the desired application 

sourcc code but not to type the ent ire source codes and there are few steps to create 

Ihe program and to modify it. 

Steps to create a program : 

i) Select £ile at menu bar and select /iew at file pull down menu. 

ii) Select MFCAppWizard (exe) . insert project name under Project !lame: field 

and click OK button. 

iii) Select Single docllment, click to uncheck DO"ument/ View architeclIlre 

support? checkbox and click EJnish button. 
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As an example. Figure 2.7 shows a GU I that was created using AppWizard. 

Appendix A shows the fu ll source code of thi s program. 

Figure 2.7: Program MFCExample GUI 

4.2.2 Paralle l Port Interfacing 

Computer has several ports to communicate with extemal peripherals. Methods 

to interface each port are different. Parallel Port is a type of computer port. 

a) 	 Parallel Port 

The term parallel refers to the data that is transmitted through this port. This port 

transmits I byte at a time. It is al so capable to receive signals in and sends signals 

ouL Fig. 2.8 shows the Parallel Pon socket that is called D825 socket. Table 2.2 

shows pins assignment of the D825 socket. 

Figure 2.8 : 0825 Socket{4] 
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Table 2. 1 : Pins Configuration of DB25 Socket 

PIN SIGNAL PIN SIGNAL 

I nStrobe 14 Auto Feed 

2 Data 0 15 nError 

3 Data 1 16 nlnit 

4 Data 2 17 nSelect In 

5 Data 3 18 Ground 

6 Data 4 19 Ground 

7 Data 5 20 Ground 

8 Data 6 21 Ground 

9 Data 7 22 Ground 

10 nAck 23 Ground 

II Busy 24 Ground 

12 Paper End 25 Ground 

13 Select 

Parallel port was build by combination of 3 buffers that are Data, Status and 

Control ports. Each buffer has their address. signal direction data that will be read by 

microprocessor. 

I) Data Port : 

Address: 378H 


Direction: Out. 


Data: 
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Table 2.2 : Data POri Bits 

BIT 7 6 5 4 3 2 I 0 

SIGNAL 07 06 05 04 03 02 01 00 

2) Status Port: 

Address: 379H 

Direction : In 

Data : 

Table 2.3 : Status Port Bits 

BIT 7 6 5 4 3 2 I 0 

SIGNAL Busy nAck Paper End Select Error - - -

3) Control Port : 

Address: 37aH 

Direction : OUI 

Data : 

Table 2.4 : Con trol POl1 Bits 

BIT 7 6 5 4 3 2 I 0 

SJGNAL - - - IRQ nSelect In nlnit Auto 

Feed 

nStrobe 

I I 




Instructions to access any computer port : 

I) Input data : 


result =_inp( Ox0379 ); 


2) Output dala : 

outp( Ox0378, data ); 

As an example. Figures 2.9 shows a GUI Ihal controls a simple circuit Ihat 

shown in Figures 2. 10. 

OiECKlNG SIGNAl 

r Spin 

O-.ct 

SEND DATA 

S'"" 

Figure 2.9: Program ParPorlExample GU I 

so 

Figure 2.10: Program ParPorlE:<ample schematic diagram 

12 




The Program file name is ParPortExample.exe and Appendix shows the full 

source code of this program. When the button Check was pressed the program any of 

read Status port, the Signal In checkbox was checked because the Status port 

received a High state external signal. +5V is a High signal for Parallel Port and Pin 

12 is a Pin of Status Port. When the bulton Send was pressed, the LED was 

illuminated because the program was sending number 1 to Data Port , which means 

to make Pin 2 in High State. These are the important PUl1S of the program according 

10 the file name where it is belong to : 

i) File: ParPortExarnpleDlg.h 

These arc variables used. 

LINE 


1a Int Signal; 


19 Inl Stalusln: 


LINE 


2-1 CButton btnChed<; 


25 CButlon btnSend: 


ii ) 	 File : ParPortExampleDlg.cpp 

This is additional header file : 

LINE 


8 #inc:Iude -oonkl.h-


These are controller for button and checkbox: 


LI~E 

79 OOX_Control(pDX.IOC_CHECK, btnCheck): 


80 
 DOX_Control(pDX, IDC_SEND, btnSend): 
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••• 

These are additiona l functions and handlers: 

LINE 

179 void CParPortExampleOlg::QnSignalln( ) 

'80 

'" // TODO: Add your control nOUficalion handler code here 

Signal'" _ KlP( Ox0379);'" 
Statusln '" Signal & 32;163 

"" 
if( Statusln ::= 32)18' 

btnCheck.SetCheck( 1); tdo 

16 ' ... 
189 void CParPortExampleDlg: :OnCheckC) 

,9(} 

II TODD: Add your control notification handler code here 

192 

.93 

." 
195 vo id CParPortExampleDlg::OnSend{) 

' 96 

!I TOOO: Add your ron trol notificalion handler code here '9' 
_Quip( Ox0378, 1 );198 


.99 


200 


201 void CParPonExampleDIg ::OnCance~ ) 

202 

203 

2" 


II TOOO: Add extra Cleanup here 


_Quip( 0x0378, 0 ): 


COialog::OnCancel(); 20' 


206 
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4.2.3 Remote Contro l Transmitter 

This transmitter was the remote controller and its' task was to control car 

direct ion. This device was taken from :1 remote contro ller of a car toy. 

Steering 
, ' t 

Cornmo~, 4:1

~/ ..... Common 2 
• ~', / RIo" • ."......--;r :: -, - .(" J ' . n C/'. '1- '. ~. " ot ~ JI,oI, ~, 

. .; ~ "; .• ~"'! ' 3---;",,(,
left 'f. ~ ._ . .-... ., ..... "I !:!:_?, ", ~ Common i .... kl:1""j ,;; ~ . ,,,, • . .. ~ 

'~ 4~_ U ~' 4' ... " 
'i ",0 . .. . 

;.... ' 001 . .. (j "~"_ ~. )' 
.... t '. 0- ' ,_ Forward " 

" ~~J l: ~·"\: G1 ":iJ·~': ; ':' 
 Common 2 
_.; ', : : . • ,~ (r ::; "" " ,:-­
:! i ~ ..... I, .••. • #..s. .. ,:" -:.J_~ 

Figure 2.11 : Remote comrollcr(3] 

Figure 2.11 above, for the remote controller explanation. There for 

significant point that are Left. Right, Backward and Forward. To interface thi s 

device four lines must be connected to all these point. High voltage at that point 

will indicate the car direction. Other parts of this device remain thc samc. 

4.2.4 Signals Transmitter and Receiver 

These transmitter and rece iver were to transmit and receive in fonnat ion signals. 

A pair of remote control transmitter and receiver of remote contro l car can be used for 

thi s communication system. 
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4.2.5 Microcontroller: 

MicrocontroJler is a type of processor that integrates vanes kind of digital 

ci rcuits in a s ingle IC. Microcontro ller has its intemtll ROM and RAM. 

PIC16F84A microcontrollcr is belonging to PIC I6CXXX family[5]. It is the 

most popular of all PIC microcontrollcr. This Microcontroll er is a RiSe (Reduce 

Instruction Set Computer) type system. Another advantage of this Microcontrollcr is it 

can be program by PIC BASIC compiler which is qu ite similar to high-level language 

rather than assembly language. This microcontro ll er features[6] : 

i) 1024 Flash EEPROM program memory. 

ii) 14 bit wide instruction. 

iii) 64 bytes data EEPROM. 

iv) 68 bytes RAM. 

v) 8 bit wide data bytes. 

vi) 20 MHz clock input. 

vii ) 200 os instruction cycle. 

viii ) 15 special func tion register. 

ix) 8 level stack. 

x) 4 interrupt sources. 

xi) Sleep Mode and I Watchdog Timer. 

xii) POR ( Power-on Reset). PWRT ( Power-up Timer) and OST (Oscillator Start­

up Timer). 

xi ii) resp ( In-Circuit Serial Programming ). 

xiv) 35 single word instruction. 
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Pin Configuration: 

RA2[ 1 \..J 18 JRA1 

RA3 [ 2 17 JRAO 

RA4frOCKI [ 3 16 J OSC1 ICLKIN 

MCLR" [4 ~ "IS J OSC2ICU,OUT 

VSS[ 5 ~ 14 J VDD 

R80nNT[ 6 t 13 JR87 

R81[ 7 12 JR86 

R82[ 8 11 pR85 

R83 [ 9 10 PR84
L-__--' 

Figure 2.12 : PIC 16F84A pinsconfigurarion[6] 

As an example, Fi!,'Ure 2.13 shows a simple organ circuit. The input was 8 push· 

bu tton conncctt:d to Port B. The output was a speaker a speaker connected to Port A. 

.v '" 


-'" 6. " ~'" 

<I .71t 4 . 7 1t 4 . 71t 4 . 71t 4. 7 k 4 . 71t 4 . 71t 4 . 7k 

~ 

7 
~ 

8 
~ 

"
• , 

~ 

" -• t 10 
~ ~ 

II~f'-
" ;fo 

~ 
13 

S2 

so 
54 

55 

56 

S1 
58 

15 '65~ ~ 

1:2pP ~O~ 2 2pP -;­

~ ~ 

Figure 2.13 : Simple organ schematic diagnlln[51 
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Source Code: 


LINE SOURCE 


buzzer vat PORTA.O 


2 notes vat word{O] 


3 key vat byte 


4 key-yressed vat byte 


5 

6 notes!1] = 262 : notes(2j :: 294 : notes[3J :: 330 : notes[4J = 349 

7 notes[5} = 392 : notes(6] = 440 : notes[7J =494 : noteslS] :: 524 

8 

9 TRISB =%1111 1111 


to TRISA ::: 0 


11 

12 loop: 

13 IF PORTS <> 255 TH EN 

14 key:: - PORTS 

15 key....pressed:: NCB key 

16 FREQOUT buzzer, 5, notes(keyyressedJ 

17 ENOIF 

,. '8 

GOTOlOOP 


20 


2' END 


4.2.6 Sensor Circuit 

The tasks of sensor circui t arc to detect any object in front of the car and tell the 

resulL to the computer. To carry out these tasks, proximity detector is the best solution. 
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a) Prox imity Detector 

Proximity detector is an electronic transducer that is use to detect any object Ihal 

is placed near to it. This device operation princ iple: 

i) Device sends u s ignal in a wave lorm to a po int near to it. 

ii) Any object that being hit by the s ignal will renect the signal back to the device. 

iii) Device will detect the signal and ind icate there is an object near to it. 

To achieve this operation princ iple. th is device must be build by a pair of 

transmitter and receiver of certain type of wave. Light, lasers, infra red and ultrasonic 

are common waves that are use by Ihis dev ice as a s ignal. Figure 2. 14 shows the 

opercltion of Prox imity Detector . 

• 
TrulINlI. . RtC:IIVU 

Figure 2. 14 : Prox imity Detector operation 

b) Ultrasonic Prox imity Detector 

Ultrasonic Proximity Detector uses a high frequency of sound wave as a signal. 

The highest human voice frequency is 5 kHz and the highest stereo audio frequency 

is t 5 kHz but ultrasonic signal has a higher frequency than both frequencies such as 

40kH z. 
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This is an observat ion of an ultrason ic module of Application Module 

DT35 ,ha' is developed by L.J. ELECTRONICS[7]. 

c) Ult rasonic Module: 

This module can be divided into 3 sections: 

i) Transmitter: 

The transmitter, UTX consists of an osci llator that generates a 40 kHz sound 

wave. To switch on the transmitter, Port PB6 must set to high (.A.-5v), 

ii) Receiver : 

The recei ver. URX is a circuit thut had been designed to detect a 40 kHz sound 

wave. If it detects a 40 kHz ultrasonic signal. a TTL level square wave is 

produced at the output PB7. When no signal is detected. URX will he at Logic 

I ( +5v ). 

iii) Gain contro ller: 

Gain controller is use to control the sensiti vity of the receiver. This 

controller makes the receiver to detect only an object that produces a stronger 

reflcction within a specific range. To do that, the GAIN controll er can be turn 

down and up. To use the ultrasonic transmitter and receiver as a proximity 

detector, switch on the transmi tter to generate a pulse of ultrasound and then 

monitor URX (PB7) for a sel period. If a 40 kHz wavefoml ids detected during 

this period, an alarm can be generated, 
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As an example o f a program 10 run an Ultrasonic Module ilS a Prox imity 

Detector[8]. When an obj ect is placed directly above the Ultrasonic Uni t, all of the 

Port 2 monitor LEDs were illuminated. 

LINE SOURCE CODE 

ORG 0200H 

2 

3 UMODEREG EOU Oa6H 

4 

5 UPORT1CTl EOU 088H 

6 

7 UPORT l EOU 090H 

8 UPORT2 EOU 092H 

9 MOV Al, 40H 

10 OUT UPORT1CTl . Al 

11 

12 MOV Al,03H 

13 OUT UMODEREG, Al 

" 
MOV AL.40H 

IS OUT UPORTI . Al 

16 DETECT: IN Al. UPORTt 

17 TEST Al. 80H 

18 JZ AlARM 

I. MOV Al. OOH 

20 OUT UPORT2. Al 

21 JMP DETECT 

22 

23 AlARM: MOV AL.OFFH 
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COi\l:\'IENTS 

: Defines the start address for 

: object code as OOaO:020OH 

: Define address 01 Mode 

, Register 

: Defines address of Port 

: Control Register 

: Defines address of Port 1 

: Defines address of Port 2 

: Configures Port 1, bit 6 (P16) 

: as an output and bit 7 ( P17 ) 

: as an input 

: Configures Port 2, as all 

: outputs 

: Outputs a logic "1" on P16 

: ( UTX ) to switch on Ultrasound 

: Tests PH ( URX) for Ultrasound 

: Received 

: No Ultrasound de\ed.ed so 

• output DOH at POll 2 

: Jump back to check for 

: Ultrasound again 

: Ultrasound detected so 

http:de\ed.ed


24 OUT UPORT2. AL ; output 00t! at Port 2 

25 JMP DETECT ; Jump back to check fO!" 

26 : Ultrasound again 
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Chapter 3 


METHODOLOGY 


3. 1 DIV ISIONS AND SECTIONS 


This project \vas divided into 2 divis ions and 6 sections as describe in Figure 3. 1 

helm\. This arrangement ,..'as made accord ing to physica l aspect of all the devices where 

they \'ere suppose to be uttached logica ll y. 

Section 1 

Computer 
Program 

Section 2 

Remote 
Control 


Trallsminer 


Section 3 

Data Reeei vcr 

Section 4 Section 5 

Microcol1lroller 

Proximity 
DetectorScction 6 

Data 
Trunsminer 

Di v is ion I : Computer 	 Di vision 2 : Remme Control Car 

Figure 3.1 : Di vis ions and Sections Block Diagram 

3 . 1. 1 	 Divisiol1 I . Compute r : 

1) Sect ion I : Computer Program 

2) Sect ion 2 : Remote Control Transm itter 



3) Section 3 : Data Recci ver 

3. 1.2 Division 2, Remote Control Car : 

1) Section 4 : Microcontroller 

2) Section 5 : Proximity Detector 

3) Section 6 : Data Transmitter 

3.2 DISASSEMBLING 


This dUlY involves disassembled already made devices to fonn the system of the project. 


3.2. t Task I : A remote contro l transmitler wns d isassembled 

A remote control transmiucr of Wonder Ann model remote control car toy from 

Toy Ho use Company was taken out from the casing. This remo te contro ller is the 

controller for the car that was used in thi s project. This devive was renamed to Signal 

Transmitter 1. Figure 3.2 below shows the block diagram of the device wi th atl 

leoninals. 

O- Pe l 

6 6 6 
Jlel S2 Pt 4 

Figure 3.2 : Signal Transmitter I Block Diagra m 
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1 

3.2.2 Task 2 : A remote control transmitter was disassembled 

A remote control transmitter of Cobra Car model of remote contro l car toy fron 

l inhuan Company was taken out from the casing and wus labelled as Signal Transmitter 

2. Figure 3.3 shows the block diagram ofSignai Transmitter 2. 

¢Pnt l. 

¢ Srcl 
Pnt.:3 Sr<: 2 Pnt4 

-¢ PntZ 

Figure 3.3: Signa l Transmitter 2 Block Diagram 

3.2.3 Task 3: A remote control receiver was disassambled 

A remote control car reciver for the the same toy that has been described abo\re 

in Task 2 was di sassembled and the new name for this devive is Signal Receiver 2. 

Figure 3.4 below shows the block diagram of this device. 

<:oS.::l 

"'S eZ 
9 9 

God +9V 

Figure 3.4 : Signa l Receiver 2 Diagram 
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3.3 DEVELOPING 

3.3. 1 Task 4 : Computer Program was deve loped 

The Computer program is a combinations o f inputs and outputs terminals for the 

user to run both operations o f this project The program file name is Computerize 

Remote Control Car.exe. The two subsections o r the Computer Program are the GU t 

and the Parallel Port Interfacing. Figure 3.5 below shows the Computer Program Block 

Diagram . 

UKI'" Input 

GC' 

Output 
Para llrl Pon 
In lferfaeJnl 

Input 

Figure ).5: Computer Program Block Diagram 

GUI is a Windows Dialogue type di splay. Para llel Port Interfacing is set 

of instructions that control the Parall el Port to tra nsmit and receive specific data. List o f 

GU I components: 

I) Five push buttons 

2) A Movements and Directions display 

3) An Object Detection display 

List of Parallel Port Interfacing instructions: 

1) Five _outp\\'( Ox0378, number ); intructions 

2) A inStatusP = _inpw( Ox0379); intructi on 
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Figure 3.6 below shows the GU] of the Computer Program. The program was 

created using Programming Language Microsoft Visual C++ 6.0 Enterprise Edition. The 

functions and classes to created this Computer Program were taken from MFC. 

r------lID"'.rmil{Cla.: -----­

-""!.J 

Figure 3.6 : The Computer Program OUI 

Appendix C shows the Flow Charts of both operation of Computer Program and 

the source code of the Computer Program. 

3.3.2 	 Task 5 : Remote Control Transmitter was configured 

Remote Control Transmitter is a device that transmits movements and directions 

control signals from Division I( computer) to Division 2( car ). The three 
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subsections of Remote Control Transmitter arc thc Socket, the Interface Circuit I 

and the Signal Transmitter 1 as shown in Figure 3.7. 

Socket Int~rfM~O: C II~ Ult I - SiGnal Tr.ansmju,'r I f-+ f-+ 

Fit.'Ure 3.7 : Remote Cont rol Transmitter l310ck Diagram 

The Sockct is a connector between computer Parallel Pon to Remote 

Contro l Transmitter Device. Interface Circuit I is a combination of electrica l-controlled 

switches for Signal Transmitter I. Signal Transmitter I is a device that converts 

electrical signals to electromagnetic waves. 

List of components: 

I) A DB25 FEMALE Socket 

2) Four 2N2222A NPN trans istors 

3) A Signal Transmi tter 

The connector is a OB25 Female Socket. It consist of two pans that are 

the Frontside wi th holes and Backside with pins. Each hole is connected to a respecti ve 

pin. There are 25 holes and pins. Each one is numbered and is arra ngged in sequence. 

The Frontside is connected to Para llel Port using a Parall el Port Male to Male Cable. 

The Backside is connected to the Interface Ci rcuit 1 llsing copper wi res that are 

soldered. 
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Interface Circuit I cons ist of four 2N2222A NPN transistors. For each 

transistor, the base b is connected to a pin of socket. The co ll ector c and the emitter e are 

connected to the Signal Transmitter I. 

Signal Transmitter 1 consist of two sources that are 51 and S2 and 

also four points that are Ptl, Pt2. Pt3 and Pt4. All these sources and points are 

connected to the transistors of Interface Circuit I. Figure 3.8 below shows the schematic 

diagram of Remote Contro l Transmitter connections. 

DB2S FEIU.Li 

r--o 
~ -?;
2: 0: 
2: 0 0 

zo o 

r± 
zoo 
1 0 0 

00 

~ 
1 
a 

bt?\ O. 
~2N222ZA I 

~t+il
----if ' " .-~ 2!012222A ~ 

~ P~3 S2 Pt.4 

I ~ ~ t, b~: I~~---;;~:;-~' " 
o 0 \. t. ... 2NZ2: 2ZA-;;. - .. 
~ 

-~ +>" 
S9'lal Transmlter 1 

Interl sce Ci"CUil 1 

Figure 3.8 : Remote Control Transminer Schematic Diagram 

Appendix B shows the operation Flow Charts of Computer of Remote 

Control Transmitter. 

3.3.3 Task 6 : Data Receiver was configured 

Data Receiver is a device that receives Object Detection Signals for 

Division I (computer) from Division 2(car). There are three subsections of Data Receiver 
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that arc the Signal Recei ver 2, the Interface Circuit 2 and the Socket as shown in Figure 

3.10. 

Input ..... SIgnal R~-o.:i~-a 2 ..... Int~rf3ct Circuit 2 -. OutputSo.:k.:t -
Figure 3. 10 : Data Receiver Block Diagram 

Signal Receiver is a device that converts electromagnetic waves to 

electrical signal s. It receives electromagnetic waves from Data Transmitter. It is labelled 

as Signal Receiver 2 because it communicates only with Signal Transmitter 2 and work 

together as a communication system. The Interface Circuit 2 is an electrical-controlled 

switch for the socket. The Socket is the same socket of Section 2. 

List of components : 

1) A 330nF ceramic capaci tor 

2) A 1 OOnF ceramic capacitor 

3) A 78L05 voltage regulator 

4) A 2N2222A NP transistor 

5) A Signal Receiver 2 

Signal Receiver 2 consist of two sources that are Sc 1 and Sc2. Both 

sources are connected to the transistor Q5 of Interface Ci rcuit 2. 
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Interface Circuit 2 cons ist of a 2N2222A IPN transistors and a voltage 

regulator circu it. For thc transistor. thc base b is connected to the voltage termina l Sc I or 

Signal Receiver I . The collector c is cormected to vo ltage regulator circuit and the 

emitter e is connected to voltage terminal Sc2 of Signal Rece iver 2 and Pin 12 of Socket. 

Figure 3. II below shows the schematic diagram of Data Receiver connect ions. 

lr1erface Citc'" 2 

$Q<;ket 

Figure 3.11 : Data Receiver Schematic Diagram 

31 




Data Signal from 

Data Transmitter 


No 

Yes 

Current now. from voltage regulator to Pm 12 

Pin 12 changes to High State. +5 V 

Stale 01 Pin 12 

SlOp 

Fi gure 3. 12 : Data Receiver Operation Flow Char1 

Figure 3.12 shows the Flow Chart of Data Receiver Operation. The input 

parameter is the Data Signals from Data Transmitter. And the output is the Pin 12 state 

of the Socket. 

Firstly, the Signal Receiver 2 is waiting the Data Signals. If the device 

receives the Data Signals, source Sc I nows current to transistor Q5. As a result the 

transistor on and allows current nows from vo ltage regulator circuit to Pin 12. If no Data 

Signals present, the Signal Receiver wi ll stays in waiting condit ion. 
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3.3.4 Task 7: Power Supply was deve lol)ed 

Power Supply is a circuit that supply supply +5V vo ltage and -5V voltage. The 

Power Supply is fOimed by two subsections that are Positive Power Supply and the 

Negative Power Supply as shown in Figure 3. 13. 

tS \' 
Source 1 

Ground 

Figure 3.13 : Power Supply Block Diagram 

Positive Power Supply is a voltage regulator circuit that convert +9V 

voltage to +5V. Negative Power Supply is a voltage regulator circuit that convert - 9V 

voltage to - 5V. 

List of components: 

I) Two 9V batteries 

2) Two SPDT switches 

3) Four 1 OOnF ceramic capacitors 

4) Two lOOOIlF electrolytic capacitors 

5) Two 4 7~IF electrolytic capacitors 

6) A 7805 voltage regulator 

7) A 7905 voltage regulator 

8) Two red LED 

9) Two 4700 resistors 
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Positive Power Supply consist of a voltage regulator 7805 and the 

common IS connected to negative tenninal o f battery Bat2. Negati ve Power Supply 

consist of a voltage regulator 7905 and the common is connected to positve tenninal of 

battery Bat3. Both common are connected together to fonn ground termina l Gnd. Figure 

3. 14 below shows the Power Supply schematic diagram[ l ]. 

<C2 
7905 

•IN ou 
I I 1.£01 

~ p RE::> 
- g"t2 =::: . C) C4 CS C6 

.=. 9V lOO~F r;-- l OOOuF lOOnf ;:;f" 47uf 
R1 

470 

Gnd 

J-
OV

positive Power Supply 
I e) 

HOS ~ vcc 

-sv"I'"OU'I 
S: 1.E0212 r RED 

eat) C9 ... !,..o Cl 0~ l C7 ... C8 
lOOnE' 47u F -==- 9V =~lOOn f r lOOOuF 

17 0 " 
Negatlve Power Supply 

Figure 3.1 4 : Power Supply Schematic Diagram 
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Voltage sources from 
9V Battery 

Voltage Regulator c.onvens 5V to 9V 

5V al VCJ; terminal 

Figure 3.15 : Power Supply Operation flow Chart 

Figure 3. 15 above describe the Power Supply Operation. Both power suppli es 

perfo rm the same funct ions but the diffe rences are the polari ties of input and output 

voltages. 

When the 9V battery is app lied to the input termi nal, the vo lage regulator changes 

it into 5V. 

3.3.5 Task 8 : Microcontroll er was setup 

Microcontro ll er c ircu it is a circu it that control the Proximity Detector and the 

Data T ransmitter. The Microcontroller circuit consist of hardware and software. It is 

divided into 4 subsections that are Reset circuit, Oscillator circuit, the Microcontroller 

Ilnd the Microcontroll er Program. Figure 3.16 shows the Microcontroller circuit block 

diagram. 
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Trigg"r 
R~sctC~lIit 

lopul 

\1ICrocomrol~'f 

I'roerlnn 

°'''1'"' 

Fi~..'Urc 3. 16: Microcom rollcr Ci rcuit Block Diagram 

Reset circuit enable the microcontroller for self-reselling every time when 

power tS applied to the mierocontroller voltage source terminal VDn to run the 

mierocontroller. Oscillator circuit provides IOMhz frequency clock to the 

microconrroJler. The Reset circuit and the Oscilluwr circuit arc compulsory circuils to 

operate the microcontroller. Both circuit do not contri bute directly to both operations of 

th\s project. l'he m\crOcontfO\\er receives one input s\gna\ and transmit two output 

signals. The Microcontroller Program is a set of instructions to operate the 

microeontrollcr. 

List of components: 

I) A I N400 I general purposc diode 

2) A 4700 resistors 

3) A 1 Old): resistors 

4) A IOOnF ceramic capaci tor 

5) Two 33pF ceramic capacitors 

6) A 10MHz crystal oscillator 

7) A PIC 16F84 microcontroller 
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Reset circuit consist of a diode, resistors and a capacitor. Oscillator 

circuit consist of a 10MHz crystal oscillator and two 33pF capacitors. The 

microcontroller is a pre 16F84 integrated circui t with 18 Pins. Figure 3.17 shows the 

microcontroller circuit schematic diagram(5] . 

sv so 
+v 

01 R3 
c::::::::I l OmtZ 

P•'6'-'-__--I 

Ctyl"0lN4001 

R.'--1--'__..,:;iv_ P4 MClR., 0SC2 f­
c11 10k 

It.I lOOnY 
Oscil8tor Ci"cut PIC 16F84 

~ 

P13Re:set Circuil TIB? 

TIB.l P1 

VSS ReO P6 

P5 

t.4icrocontroller 

Figure 3.17 : Microcontroller Circuil Schematic Diagram 

The :vt icrocontrollcr Program is hexadecimal macbine code that is stored 

inside the Microcontroller EEPROM. The program name is MicroProg.hex and 

Appendix 0 list down the all the Microcontroller Programs that is written originally in 

BASIC source code MicroProg.bas, the source code that has been converted into 

assembly code MicroProg.asm and the same promram in hexadecimal code Ihm is 

Programl .hex. 
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Figure 3.1 8 : Microcontro llcr Flow Chart 

Figure 3. 18 shows the MicrocontroJler Operations. When pin P6 is in 

High state, it will switch on and trigger the ultrasonic transmitter UTX at Proximity 

Detec tor. If PI 3 receives +5V square waves 25~lS , it will transmit +5 V square wave 

500 ms to Data Transmitter through pin P7. Otherwise, Microcontroller stays in wait ing 

condition. 

3.3.6 Task 9 : Proximity Detector was developed 

Proximity Detector is a device that detect object infront of it. This device 

operates using an ultrasonic wave principle. The Proximity Detector is divided into two 
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subsections that are uhrasonie transmitter UTX and ultrasonic receiver URX. Figure 

3. 19 shows the block diagram of Prox imi ty Detector. 

rrigg~..- -1 UI X Ultrasonic Outpul ~ 

Output Ultrasonic 'nl)\11-1 URX r-

Figure 3. 19 : Prox imity Detector Block diagram 

The ultrasonic transmiller UTX generate 40kHz ultrasonic square waves. 

The ult rasonic receiver URX rec~ i ve the rellecled 40kHz square waves from ultrasonic 

transmitter UTX. 

List of components : 

I ) Two loon resistors 

2) A 390n resistor 

3) Two 1kO resistors 

4) Three 10ill resistors 

5) Two 22kO resistors 

6) A 33kn res istor 

7) A 56kn resistor 

8) A 1 MO resistor 

9) A 50 kn variable resistor 

10) A 100 kn variable resistor 
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II) A 220pF ceramic capacitor 

12) A 390pF ceramic capacitor 

13 ) A I OnF ceramic capacitor 

14) Five I OOnF ceramic capacitors 

15) A I J.lF ceramic capacitor 

16)A 555 timer 

17) A TL074 Quad Low Noise CMOS OpAmp 

IS)ALMl ll 

19) An Ultrasonic Transmitter module 

20) An Ultrasonic Receiver modu le 

The ultrasonic transmitler UTX is consist of an osc illator circuit that generales 

40kHz square waves and an ultraso nic transmitter module that converts electrical signals 

into ultrasonic waves. The ultrasonic receiver URX is consist of an ultrasonic receiver 

module that sense the rellected 40kHz square waves from ultrasonic transmitter UTX 

and converts it into electrical signals. an amp li fier to amplify the e1ecrical signasl 

and also a comparator that generates square waves. Figure 3.20 below shows the 

Proximi ty Detector connections[3]. 
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Figure 3.20 : Proximit y Detector Schematic Diagram[7] 
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I"gg<'f lrom Ml\:rucuntrn ller 

UR.'I: SClId, cltttric~ 1 "IU3!'e 

"''lI'~J 10 MlCro.,:ontrollt.:r 

Figure 3.18 : Proximity Detector Operation Flow Chart 

Figures 3.21 shows the operation of Proximity Detector. The ultrasonic 

transmitter UTX transmit ultrasonic waves after receive trigger signal from 

microcontroller. 'fthere is an object in front of the this device the waves will be reflected 

back to the ultrasonic receiver URX. Ultrasonic Receiver URX sense the waves and 

generates +5V square waves 2S)lS to the Microcontroller. 

3.3.7 Task 10 : Dala Transmitter was configured 

Data Transmitter is a device that transmits Object Detection Signals from 

Division 2( car) to Division I( computer ). The two subscctions ofData Tmansmiucr 

are the lnterface Circuit 3 and the Signal Transmitter 2 as shown in Figure 3.22. 
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Figure 3.22: Data Transmitter Block Dia!:,'1'am 

Interface Circuit 3 is an electrical-controlled sw itch lor the socket. Signal 

Transmitter 2 is a device that converts electrical signals to electromagnetic waves. It 

transmits electromagnetic waves to Data Receiver. 

List of components: 

I) A 2 2222A NPN transistor 

2) A Signal Receiver 2 

Interface Circuit 3 consist of a 2N2222A NPN transistors. the base b IS 

connected to the pin PI 3 of the Microcontroller. The co llector c and tht: emitter e are 

connected to the Signal Transmitter 2. 

Signal Transmitter 2 consist of two sources that arc Srcl and Src2 and 

also four points that are Pntl , Pnl2, Pot3 and Pnt4. Only the source Srcl and the point 

PUll are cormected to the interface Circuit 3. Figure 3.23 below shows the schematic 

diagram of Data Transmitter connections. 
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Figure 3.23 : Data Transmitter Schematic Diagram 

Pm 7 Slate 

1' 7 In III~ !)tate ' 

No 

ClXrenl flows from Srcl to Pnl1 

Signal Transmitter 2 sends Dala Signal 

Data Signal 

Figure 3.24 : Data Transmincr Operalion Flow Chan 
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Figure 3.24 illuslrates the operation of Dala Transmitter. The input is Ihe slate of 

pin P7 of microcontrolier. When the state is high, trans istor Q6 is on and allows current 

nows from sourse Src 1 10 point Pnt I. As a resuh Data Signal sends Data Signals to Data 

Rece iver. 

3.4 ASSEMBLING 

3.4.1 Task II : Division 1 was assembled 

Division 1 is the computer and the sections that are atthachcd to it are 

Seclion 1 the Computer Program, Seclion 2 the Remote Control Transmitter and Section 

3 Data Receiver. 

3.4.2 Task 12: Division 2 was assembled 

Division 2 is the car. The sections thut form thi s division are Section 4 the 

Microcontroller, Section 5 the Proximity Detector, Section 6 the Data Transmitter and 

the Power Supply. 

3.5 TESTING 

3.5. 1 Task 13 : Operation Mode 1 was tested 

In this operation mode, the inputs arc the buttons that are pressed by the user at 

the GUI of Computer Program and the output are the movements and dircclioms of the 

car. To test this operation mode, the user pressed all the buttons at the GUTof the 

Computer Program at a time for each button and the car movements and direct ions that 
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caused by the specific button pressed was indicated. The sequence of button pressed arc 

the Forward button. Backward burton, Right bunon, Left bUllon and Stop button. 

3.5.2 Task 14: Test Operation Mode 2 was tested 

The second operation mode is the car can detect an object in front of it. An object 

was placed infront of the car. The ou tput dislay of Computer Program GUI was 

indicated. 
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Chapter 4 


RESULTS AND DISCUSSIONS 


All tasks that have been described in Chapter 3 Methodo logy. This chapter stated 

the results of all tasks. Task I to Task 12 have been carried out without any 

modification. In this chapter, the resull that was described here are result o f Task I 13 and 

Task 14. 

4.1 Task 13 : MODE 1 OPERATION TEST 

Table 4. 1 shows the results of this operation and Appendix D shows the operatio n 

Flow Chart that described the overall operation of Ihis operation mode. 

Table 4. 1 : Resu lt of Operati on Mode 1 

BUTTON PRESS CAR MOVEMENT I DIRECTION 

* Move forward 

* Reverse 

• Tum right 

• Tum left 



Not moving 

For the first action when the user pressed the button, the Computer Program was 

ready to send a number Id to the Parallel Port. Before the number was transferred to the 

Parallel Pmt, the number was converted into a byte of a number in binary that was 0000 

000 I. Next, the Computer Program sent the number to a specific register in the 

Parallel Port that was Data Port. The byte \vas transferred to Parallel Port Pins and Pin 2 

that was cormccted to Data Port Bit 0 was in High state. The state of the pin caused 

transistor Q 1 on and allowed current nO\l,'ed from source S t to point Pt t. V.,rhen the 

current flows into point t t, the Signal Transmitter I transmitted forward signal to the car 

and as the result, the car move forward. Button Backward, button Right, button Left 

were performed same steps as button forward actions as described before but 

differences are the numbers that were used, the transistor involved, the current flow 

and the transmitted signals. For the Stop button the \vas slightly different from the 

button mechanisms. 

\\lhen the button Backward was pressed, number 2d was sent to Parallel Port, Pin 

3 was in high state. Transistor Q2 was on and current flows from source S 1 to point Pt2. 

The transmitter transmitted backward signal. FOlward and Backward operation shared 

the same Source of Signal Transmitter. Both operations were indicated the car 

movements. 

When the button Left was pressed, number 8<.1 was sent to Parallel Port, Pin 5 was 

in high state. Transistor Q4 was on and current nows from source 52 to point Pt4. The 

transmitter transmitted left signal. 
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When the bunon Ri ght was pressed, number 4d was senl to Parall el Po rt. Pin 4 

was in high state. Transistor Q3 was on and current flows from source S2 to po int Pt3. 

The transmitter transmitted right signal. Turning Right and Left operations shared the 

same Source of Signal Transmitter. Both operation were indicated the car directions. 

When the button Stop was pressed, number Od was sent to Parall el Port, AI Pins 

were in Low state. None of transistor allowed any current flows from both sources S I 

and S2 to all points PI I , Pt2, PI3 and Pt4. No transmitted signal to the car and as a result 

the car stopped. 

4.2 MODE 2 OPER>I.TION TEST 

Table 4. 1 shows the results of this operation and Appendix 0 shows the 

operation Flow Chart that described the overal l operation of this operation mode. 

Table 4.2 : Result of Operation Mode 2 

SENSOR CONDITION DISPLAY 

No object detected No sign and warning text 

Detect object Object Infront 

In this operation mode the input was reflected ultrasonic waves that sensed by 

the ul trasonic receiver URX and the output was output display at the Computer Program. 

Firstly, the microcontroller transmi t trigger signal to the ul trasonic transmitter UTX to 

switch on the device. The ultrasonic transmitter, [ransmined the ultrasonic waves. When 
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there are no object the ultrasonic waves were not renected back the signal, so no input 

for this operation. When there was an object inl'ront of the car, the waves that are 

transmitted by the ultrasonic waves were reflected by the object to the ultrasonic 

receiver URX. Ultrasonic receiver URX transmit a +5V square-wave 25).1s electrical 

signal to the microcontroller. When microcontroller received that signal. it transmit a 

+5V 500ms square-wave to the transistor Q6 at Signal Transmitter 2. The transistor on 

and allowed current flowed from source Srcl to point Pnll and the Signal Transmitter 2 

transmit an electromagnetic wave signals to Signal Receiver 2. When the Signal 

Receiver 2 received that signals, it transmit a current to transistor Q5. Transistor Q5 

allowed current !lowed from voltage regulator to Pin 12 of Parallel P0I1. The Computer 

Program read the signal from Pin 12 and Display the sign and text at the Gur of the 

Program. 

As a conclusion Task 3 to Task 12 that have been completed driven the results of 

Task 13 and Task [4. For Task 13, button FOIv/ard, Backward, Right and Left had a 

same mechanism of operation. Their differences are, the number sent to Parallel Port, 

the used transistor, tbe point at Signal Transmitter 1 that received current and control 

signaL For task 14, there two possible input and output. In the test, the system can only 

detect object in front of it. 
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Chapter 5 


CONCLUSION AND RECOMMENDATION 


5.1 CONCLUSION 

The main objective of thi s project is to interface the remote contro l car with the 

computer and this objective was achieved. The computer can controls all movements 

and directions of the car. 

The second objective is to bui ld a remote control car that capable object infront 

of it. This objective has been achieved by placing a proximity detector that was 

controlled by a microcontroller at the remote control car. 

The third objective is to develop a femCic control car that can give feedback to 

the computer. This objective is Ilc hieved by attach Data Trans mincr to the 

microcontroller and attach Data Receiver 10 the computer. 

5.2 RECOMMENDATION 

a) 	 Change sensor operation 10 distance measurement. In thi s project. the 

proximity detector just sense object in front of the car but in distance 

measurement operation. the proximity detector measure the di stance between 

the car and object in front of it. The result that di splay computer program in 

numerical fonn . 

b) 	 Create database for the car activities. The database consists of historical 

records of the car movements and directions and also the proximity detector 



sensing acti vities. Each activity was recorded with their own time interval. 

The purpose of creating the database is to save all the activit ies and can be 

reviewed and playback in the future for analysis purposes or to perform the 

same tusk next time. 

c) 	 Use joystick as an alternative controller. The limitation of GUI buttons and 

mouse usage limitation has been described before in Chapter 4. When using 

joystick user doesn't has look at the device when controlling the car because 

his fingers can easily push the suitable joystick button by sensing suitable 

buttons. To perfonn thi s task. the program must be capable to interface the 

game port. 

d) Add camera video to the car. This accessory to the car can make user much 

easier to control it. The video must be small and light because the cur is in 

small size and also must be cordless system. The computer program wilt be 

quite complicated to display the output of this camera. DirectX can used to 

develop video output oriented program. 

e) Interface other types of remote control system. In thi s project the car can 

move in four directions per time. Other remote control system, the car can 

comhine the movement and direction orlhe car. As a result it can move in six 

directions per time. To cany out thi s job, the car must be substitute with tht: 

car that cable move in six directions and a few commands in computer 

program must be changed. Another type of remote control system that mimic 

the real car steering system. The hean of the controller actually consists of 

potentiometer. To carry out thi s j ob DAC can be used 10 interface the 

computer and (he remote controller. 
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APPENDIX A 

Program MFCExample 

File name: stdafx.h 

LINE SOU RCE CODE 

,1 II stdafx.h : Include 1\16 lor standard system include flies, 
/I Of project speciftc include files that ale used frequently. but 

3 /I are changed infreQuently 
4 /I 
5 
6 #11 !defined( AFX_ STDAFX _ H_ F67BOACD _F816 _ , , 07_B 1 A3J 350775 798J2_INCLUOEO~ 
7 #define AFX_STDAFX_H_F67BDACO]81 6_ 1101_B1A3_F35D77579832_INCLUOEO_ 

•
9 #i1 _MSC_VER >1000 
10 #pI'agma once 
11 #endl! If _MSC_ VER" 1000 
12 
13 #delinlt VC_EXTRALEAN " Exc1ud8 rare~ stuff from Windows headers 

15" #include <alxwin.h> /I MFC core and standard components 

" 
#include <alxexth> fI MFC extensions 

17 #include <abcdisp.h> /I MFC Automation classes 
#include <alxdtdl.h> II MFC suppon f()( Internet Explorer 4 Common Controls 

19 #llndel _AFX_NO_AFXCMN_SUPPORT 

I. 

'" . include <abccmn.h> II MFC support for Windows Common Controls 
21 #endil lf _AFX_NO_AFXCMN_SUPPORT 

" 
,2J .. IIHAFX)NSERT_ LOCA liON)} 

25 /I Mlcrosofl Visual C++ wifl insert additional declarations immediately before the previous lille.
,. 

27 

File name: stdafx.cpp 

l iNE SOURCE CODE 

1 /I sldafx.cpp : source file that includes just the standard Includes 
2 /I MFCExample.pch wil l be the preo(:Ompiled header 
l /I stdafx.obj wi. contain the pre-compiled type Inlormation 
4 
5 #include ·stdafx.h" 
6 II sldafx.cpp : source liIe that indudes just the standard includes 

File name: MainFrm.h 

LI~E SOURCE CODE 

/I MainFrm.h: Interface of the CMainFrame class, 1/ 
3 1I11flllllllllllllllllflllllflJllllllllllllflllllllllllllllfllllflllfllflllJI 

4
, #if ldeI'w1ed(AFX_MAlNFRM_ H _Fe7BDACFJ8Hi_1107_BlAl_F35077579832_INCLUDED.J

• #define AFX_MAlNFRM_H_F67BDACFJ816_'107_B1Al_FJ5D77579832_INCLUOED_ 

•
7 

#il_MSC_VER;.. 1000 

9 #pragma once 
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10 #endif ll_MSC_VER>l000 
11 

12 class CMalnFrame : public CMDIFrameWnd 
13 ( 
14 OEClARE_OYNAMIC(CMainFrame) 
15 pubtic: 
16 CMainFrame(); 
17 
T8 /I Attributes 
19 public: 

'"21 /I OperaTions 
22 public: 
23 
24 /I Overrides 
25 /I ClassWlza rd generated virtual function overrides 
26 /I{{AFX_ VIRTUAl(CMalnFrame) 
27 virtual600L PreCreateWindow(CREATESTRUCT& cs); 
28 iI)}AFX_VIRTUAl 

29 
JO /I Implementation 
31 pubNc: 
32 virtual -CMainFrame(); 
33 #itoef _DEBUG 
34 virtual void AssertValidO canst: 
35 virtual void Dump(COumpConte~& de) canst; 
3Q #endif 

37 
38 protected: II conlfol bar embedded members 
39 CStatusBar m_wndSlatusBar; 
4{) CToolBar m_wndTooISar: 

"42 /I Generated message map functions 
43 protected: 
44 I/{{AFX_MSG(CMainFrame) 
45 afx_msg in t OnCreate(LPCREATESTRUCT IpCrealeStruct): 
46 If NOTE - Ihe ClassWizard wi nadd and remove member functions here. 
47 If DO NOT EDIT what you see In these blocks of generated code! 
48 II}}AFX_MSG 
49 OECLARE_MESSAGE_MAPO 
50 }: 
51 
5 2 IIII/I/I!II/IIII/!/fI/fIIl/" If 11//111/1/III!11111111/1/1111//1/11111/1/11/1/ 
53 
54 I/{(AFX_INSERT _LOCATION)} 
55,. /I Microsoft. Visual CH win insert additional decl arations immediately before the previous line. 

57 #endif If !defined(AFX_MAINFRM_H_F67BOACFJ816_" 07_B1A3_F35D77579832_ INCLUDED_) 

File name: MainFrm.cpp 

LI NE SOURCE CODE 

If MainFrm.cpp : implementation of the CMalnFrame class 
, 1/ 

3 
-I #inclucle "stdafx.h" 
5 #include "MFCExample.h­
6 
7, #inclucle "MainFrm.h" 
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•• 

9 #ifdef _DEBUG 

10 #define new DEBUG_NEW 

11 #undef THIS JILE 


12 static chat- THIS_FILED" _FILE_: 

13 #endif 


"1 5 11111111/11/1/11/fill/filII/!/IIl/flllIIlIII11111/111/IIJI/JIIfIIllIl/IIlIfII 

16 /I CMainFrame 

17 

18 IMPlEMENT_DYNAMIC(CMainFrame, CMDIFrameWnd)


I'
20 BEGIN_ MESSAGE_MAp(CMainFrame, CMDIFrameWnd) 
21 If{{AFX_MSG_ MAp(CMalnFrame) 


22 Ii NOTE· Ule ClassWizard wi" add and remove mapping macros here. 

23 II DO NOT EDIT wflal you see In these blocks of generated code t 

24 ON_WM_CREATEO 

25 /I}}AFX_MSG_MAP 

26 END_MESSAGE_MAP( ) 


27 

28 static UINT iodicatorsO " 


29 I 

30 ID_ SEPARA TOR. II status Nne Indiesto!' 

31 IDJNDICATOR_CAPS. 

32 lD_INDICATOR_NUM. 

33 ID_INDICATOR_SCRL. 


~ }: 

35 

36 1/111111111/lfJllIlIlIlIIlIlIIlIIlIl1flllIIII""11111//111111111111111/1/1/1 

37 1/ CMainFrame construction/destruction 


38 

39 CMainFrame::CMainFrame() 


40 I 
41 /I TODO: add member initialization code here 

"43 

"45 CMainFrame::·CMainFrame{) 

4B I 
.17 ) 

.19 Int CMainFrame::OnCreate(LPCREATESTRUCT tpCreateStruct) " 
SO I 

51 if (CMDIFrameWnd:;OnCreate(lpCreateStruct) ""'·1) 

52 return " : 


53 
54 if( lffi _wndTootBar.CreateEx(this. TBSTYLE_FLAT. WS_CHILD IWS_VISIBLE I CBRS_TOP 
55 I CBRS_GRIPPER I CBRS_TOOLTIPS ICBRSJLYBY I CBRS_SIZE_DYNAMIC) II 
56 !m _ wndlooIBar .LoItdT ooIBar(IOR_MAINFRAME) 

51 

58 lRACEO("Fa~ed to O"ea\e tooIbar\n"): 

59 retum -1 ; II lai to create 


60 

61 

62 if ( !m_wndStatusBar.CI'eale(ltWs) II 
63 !m_wndSta\UsBar .SeUndicat:ol's(indicalors. 
64 sizeof(indicatOfs )t'slzeo~UINT» ) ., 
60 TRACEO("Feifed to aeate status bam"); 
67 return -' ; II faY 10 create 

68 

10 If TOOO: Delete these three mes if you doo't want the toolbar to 
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71 II be doctable 

12 m_wndToolB.lr.EnabIeDocking(CBRS_AlIGN_ANY): 

73 EnabieDodUng(CBRS _ ALIGN _ANY); 

H OockConIrolBar(&m_wndTooIBar): 

75 

76 return 0: 

71 

78 

19 BOOL CMalnFrame::PreCreateWlndow(CREATESTRUCT& cs) 

8() ( 

81 If( ICMDIFrameWnd::PreCrealeWindow(cs» 

82 retum FALSE: 

83 /I TOOO: Modify the Window class or styles here by modifying 

84 II !he CREA TESTRUCT cs 

85 

86 relurn TRUE: 

87 
88 

89 III/II fllfllllfllllllllllllllllllil/l fill!lilt1/IJf1/1If//III/IIIIIIIIIIIII/I 

90 If CMainFrame diagnostics 

91 
92 lJifdef _DEBUG 

93 void CMalnFrame::AssertValidO oonSI 


" (95 CMDIFrameWnd::AsseriValld(): 

96 

97 

9! YOicI CMainFrame::Durnp(COumpContext& de) consl 


99 ( 

100 CMOIFrameWnd::Dump(de): 
'01 
.02 
103 Itendll ll_DEBUG

.'"I 0 5 1111111fllllllllillffIJ IIfllff /l1I1I1I1I1fIf/III flfflfllllllflflllllf 111/1111 
106 II CMalrlFrame message handlers 

File name: Resollrce.h 

LINE SOURCE CODE 

II{(NO_DEPENDENCIES»• 
2 1/ Microsoft VISual C++ generaled inClude file. 
J II Used by MFCEXAMPlE.RC 
4 II 
5 lkIeftne IOO_ABOUTBOX 100 
6 #deftne lOR_MAINFRAME "8 
1 #define IOR_MFCEXATYPE 129 
8 
9 1/ Next defaut vak.les lor new objects 

10 II 
\I #ifdef APSTUOIO_INVOKED 

Wifndel APSTUDlO_REAOONL Y _SYMBOLS"13 /ldefine _APS_3D_CONTROLS 1 
t4 /ldefine _APS_NEXT_RESOURCE_VALUE 130 
15 lIdeflne _APS_NEXT _CONTROL_VALUE 1000 

#define _APS_NEXT_SYMED_ VALUE 101 "17 #define _ APS_NEXT_COMMAND _VALUE 32771 
18 ltendif 
19 /lendl! 
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10 

20 

30 

40 

50 

File name : MFCExample.h 

U:'<o'E SOURC[COD[ 

, 
 /I MFCExampie.h : mam header file for the MFCEXAMPLE application 
2 /I 
J , 
 #if !deftned<AFX_MFCEXAMPlE_H_FS7BDACB_F816_11 07_BIA3]35077579832_ INClUOE0.J 
5 #deAne AFX_MFCEXAMPlE_ H _ FS7BDACB]816_1 107_B1 A3]350775 79832_INCl UOEO_ 
6 
7 #if _MSC_VER '" 1000 
8 #pragma once 
9 #endillf _MSC_VER '" 1000 

I I #ifndef _ AFXWIN_H_ 
12 #e1TOf Include ·stdafx.h· before indiJdlng this fite for PCH 
\3 #endif 

"\ 5 #include "resource.h" II main symbols 

" 1 7 /II/ fI/flllIlIIlIlIIlII fIIllllllllflllIIlIlIlIlIIIIfI/1111111111111111/1111/1 
18 /I CMFCEK8mpleApp: 
\9 II See MFCElCample.cpp for \tie implementation of this class 

/I 

" 22 class CMFCExampieApp: pubic CWirIApp 
23 ( 
24 pubic: 
25 CMFCExampleApp(); 
26 
27 1/ Ovenides 
28 II ClassWizard generated 'linual function overrides 
29 IIHAFX_VIRTUAl(CMFCExampIeApp) 

public: 
31 virtual 800l Iniflnslanoe( ); 
32 virtual int EKitlnslance{); 
33 II) AFX_VIRTUAl 

" 35 II Implementation 
36 protected: 
31 HMENU m_hMOIMenu; 
38 HACCEl m_hMDIAccel; 

19 
pub~c: 

41 I/{{AFX_MSG(CMFCEKampJeApp) 
42 afx_msg void 0nAppAb0ut(1; 
43 afx_msg void QnFileNew(l; 
,Ij II NOTE - !he ClassWizard will add and remove member functions here. 
45 1/ DO NOT EDIT what you see in these blocks of generated code I 
~6 II})AFX_MSG 
"'7 DEClARE_MESSAGE_MAP() 
48 ); 

49 
1111111111111111111111111111111/1111/1111111/111/111111111111111111111111/1/1 

51 
52 II{{AFXJNSERT_lOCATJON» 
53 II Microsoft VISual CH 'Wil insert additional declarations immediately bebe the previous line. 

" 55 /Fendi! II 
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File name: MFCExample.cpp 

LI~E SOU RC[COD[ 

II MFCExampJe.cpp : Defines the class benaviofs lot the application. 
2 1/ 
J 
4 ltinclude "stdalx.h" 
5 #"mclude "MFCExampie.h" 
6 
7 #include "MainFtm.h" 
8 #include "ChWdFrm.h" 
9 

10 llildel_DEBUG 
II #define new DEBUG_NEW 
12 #ulldeITHIS]ILE 
13 sialic char THIS_FILEO" _ FILE_: 
14 #endif 
15 
16 1fIlIfIllllllIfIIIJIIllfllllflllllllllllIf11//11111/111/111111111111///lilli/ 
17 If CMFCExampleApp 
18 
19 BEGIN_MESSAGE_MAP(CMFCExampleApp. CWinApp) 
20 1f{{AFX_MSG_MAp(CMFCElIampieApp) 
21 ON_COMMANO(IO_APP _ABOUT, OnAppAbout) 
22 II NOTE· the ClassWizard 'NIIIadd and remove mapping macros here. 
23 /I DO NOT EDIT Wha t you see In these bloch of gen&rate<l codel 
24 ON_COMMAND(IO]llE_NEW, OnFIIe New) 
25 IJ)}AFX_MSG_MAP 
26 END_MESSAGE_MAP{) 

27 
28 1IIII/IIlIllIIlIlIlIl/lIIlIfllll/I/I/II///11l/llfIilfIIIfIIIII/IIIIIII/lI/I" 
29 /I CMFCExampleApp construction 

JO 
J 1 CMFCElIamp!eApp::CMFCExampleApp() 

J2 ( 
33 1/ TOOO: add constructlon code here. 
3A /I Place all significantlnltlalizatlon In Inltlnstance 

35 
J6 
J 7 111/1111//11/111111111111111/111/11flllIlIlIlIlIlIl/1/1/111/11111/11/1111/11/ 
38 1/ Tna one and ody CMFCExampieApp object 

39 
40 CMFCExampIeApp theApp; 

"4 2 1111fill/III filII fllflllllllllllllllllfI II /III/ifill II fIIlfflf 1I11f11111/{1II 
43 1/ CMFCExampleApp initialization 

"45 BOOL CMFCElCampleApp::lnitlnstance() .. ( 
47 AfxEnaDleControlCofdainet(): 
48 
49 1/ Standard initialization 
50 II If you are not using these fealUfes and wish to reduce the size 
51 II of your final exeo..otable. you should remove from the foIowing 
52 II \he specific initialization routines you do not need. 
53 

" #ifdef _AFXDlL 

55 EnableldControls(): 1/ Gall this when using MFC in a shared DlL 
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56 "'" 57 Enab!eJdCootroisStatic( ): II Call this when linking to MFC statically 

58 
 #endil 

"60 /I Change the registry key under which our settings are stored. 


61 /I TODO: You should modify this smng to be something appropriate 


" 1/ such as the name of yoor company or organization. 


63 SetRegisl/yKeYLT("Local AppWlzard-Generated Appications"»: 
... ..65 
11 To aeate!he main wfldow, !his code creates a new frame window 


67 II object and then sets it as the application's main window object. 


68 

CM01FrameWnd' pFrame '" new CMainFrame;
"70 myMainWnd '" pFrame: 


71 

72 II create main MOl frame window 


73 if (!pFrame·>LoadFrame{ lOR_MAINFRAME» 


74 retum FALSE: 


75 

76 fI try to load shared MOl menus and accelerator table 


77 ffTODO: add additional member variables and load calls for 

fI additiOnal menu types your application may need.
"79 


" 
80 HINSTANCE hlnst .. AlxGetResourceHandla( ): 


m_hMDIMenu = ::LoadMenu(hlnsl MAKEINTRESOURCE(IOR_MFCEXATYPE)): 


82 m_hMDlAcc.eI '" ::LoadAccelllra\ofs(hlnst MAKEINTRESOURCE(tOR_MFCEXATYPf » : 


83 


"85 
86 If The main window has been lnitia~zed . so show and update it. 

87 pFrame·>ShoWWndoW(m_nCmdShow): 


88 pFrama·>UpdataWindow(): 


89 

90 return TRUE; 


"92 
93 IIf/lflllllllllllfllflllllllllllll/lIIlII/l/lIl/IIf/lI/lI/lifl/llIIlllIl/Il// 

94 1/ CMFCE)«lmpIeApp message handlers 


95 

96 in! CMFCE)«lmpIeApp::E)(itinstance() 

97 I 
98 IITOOO: handle additional resources you may have added 
99 if (m_hMOIMenu != NULL) 


100 FreeResource{m_hMOIMenu); 

101 if (mJ1MOIAccel != NULL) 

102 FreeResource(m_hMOIAcoel): 


'03 
104 return CWinApp::Exitlnstance(): 

'"",.
107 void CMFCExampleApp::OnFileNew() 

'" I109 CMainFrameo pFrame '" STATIC_DOWNCAST(CMainFrame. mJlMainWnd): 


"0 

111 fI create a new MOl child wkldow 

112 pFrame-o-CreateNewChiId( 

t 13 RUNTIME_CLASS(CChildFrame), IDR_MFCEXATYPE, m_hMOtMenu. m_hMDIAcceI); 


'" 
'" '" '" 
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11 8 1I1111111111f1I1I1II1"111111111I1111111111f1If1J11J1l1lfllfl"!I1f1l1ll11f/1 

119 II CAboutOIg dialOg used lor App About 

120 

121 dass CAboutDIg : public COIalog 

122 ( 

123 public: 

124 CAboutDlg(): 


125 

126 1/ Dialog Data 

127 /1({AFX_OATA( CAboutOIg) 

128 anum (100:: IOO_ABOUTBOX): 

129 II}}AFX_OATA 

130 

131 /I ClassWizard generated virtual function overrides 

132 1/{{AfX_ VIRTUAL(CAboutOlg) 

133 protected: 


134 virtual void OoOalaExchange(COataExcMnge" pOX): /I OOXIDOV support 

135 II}}AfX_VIRTUAL 

136 

137 fl lmplementatlon 

138 protected: 

139 f/({AFX_MSG(CAboutOlg) 

140 II No message nand)ers 

141 II})AFX_MSG 

142 DEClARE_MESSAGE_MAp( ) 

143 ): 


I" 

145 CAboutDIQ::CAboutOlg() : COiaIog(CAbootOlg':IOO) 

~ -16 ( 

1.47 f/{{AFX_DATAJ NIT(CAboutDlg) 
148 II}}AFX_OATAJNIT 

'"150 
151 void CAboutDIg::OoDataExchange(CDataExchange" pOX) 

152 ( 

153 COiaIog::OoOataExchange(pOX): 

ISJ 1I{{AFX_DATA_MAP(CAboutOlg) 

155 If)}AFX_OATA_MAP 

156 

157 

158 BEGtN_MESSAGE_MAP(CAboutDlg, CDiaJog) 

159 fI{{AFX_MSG_MAP(CAbootOlg) 

160 If No message handlers 

161 If)}AFX_MSG_MAP 

162 END_MESSAGE_MAp() 

163 
164 II App command to run !he dialog 
165 void CMFCExampleApp::OnAppAbout() 

166 ( 
167 CAboutOlg aboutO\g: 
168 aboutOlg.OoModal(); 
169 }
17. 
I 7 1 111/11/11111111111111111/1/1111111I1II1II1I1f1f11111If1fIIIIIIIIJllflllllllIf 
172 II CMFCExampleApp message handlers 
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Fil e name : ChildVicw,h 

U1"E SOURCECOOE 

I II ChildVlew.h : Interface of the CChIkMew dass 
2 /I 
3 , 1IIIfIlIlflfllll/f/flfllllllf/llllllllf/lllflfllf/llJllflllIl/lIJl/IlJIlIlIIl 

#if Ideftne<l(AFX _ CHILOVIEW _H_ F6 7BOA03_Fa1S_ 1 1 07_B 1 A3 _F35077579832_INCLUOEO-> 
6 #define AFX_ CHILOVlEW _H_ F67BOA03 J a1 6_1 107_B1A3J 35077579832_INCLUOEO_ 
7

•, #if _MSC_VER;> 1000 
IIpragma once 
~ndif 1/ _MSC_VER > 1000 

II 
12 1If1l/flfllllllllflflllllllllllllflffllllllfllllfllllfllllfll/ll/ll/lllllflfl 
13 /I CChd<lView wlndow 

" ciass CCh~<lView : pubi c CWn<I 
16 ( 
17 II Construction 
18 pub~c: 

I. CChiIdView(): 

21 II Attributes 
22 pubic: 
23 
24 II Operations 

pubic: 
26 
27 II OverritSes 
28 1/ ClassWizard generated virtual turw;tion overrides 
29 II{{AFX_VtRTUAUCChikMew) 

protected: 
31 viftua! BOOL PreCreateWIfIdow(CREATE$TRUCT& (5): 
32 II»AFX_VIRTUAL 

33 
3J II tmp~mentation 

public: 
36 virtual -CChiIdView( ): 

37 
38 II Generated message map fu1lctlons 
39 protected: 

f/{{AFX_ MSG(CChiIdVIeW) 
41 atx._msg void OnPainlO: 
42 II}}AFX_MSG 
43 OECLARE_MESSAGE_MAP() 

44 }; 

46 II1/11filII/lillI/III II flflffllllll 11/1111111111fllfIfIII/ fllllflllI fIJI/fill 
47 
48 I/{{AFX_INSERT_LOCATION)} 
49 1/ Microsoft VIsual C++ wil Insert additlonal deciarations m mediatety before the previous line. 

51 IFendif II !defined(AFX_CHllDVIEW _H_ F67BDA03_FaI6_'1D1_B1 A3J 35077579832_INCl UDED.J 
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File name : ChildView.cpp 

LINE SOURCE CODE 

I /I ChildView.cpp : implementation of the CChildView class 
2 1/ 
J 
4 .include ·stdab!;.h" 
5 .lncIude'MFCExample.h" 
(; "include "ChikMew.h" 
7 
8 #ifdef _DEBUG 
9 #define new DEBUG_NEW 

10 #undel THIS_FilE 
II sta tic char THIS]llED = _ FllE_: 
12 IJendil 
13 
14 

15I. 1/1/"'/filmfI filii {/Ilill/IIIIIIIIIIIIIIII11/11/11111/111/11111I/!I/{/1111 
/I CChlldview 

t] CChildVtew::CChiIdVjey,o() 

" .. {
} 

20 
21 CChiIdVtew::-cGhikfVIew() 
22 { 
23 } 

" 25 
26 BEGtN_MESSAGE_MAP(CChldVew,CWnd) 
27 /f{{AFX_MSG_MAP(CCNkMew ) 
28 ON_WM_PAINTO 
29 /I})AFX_MSG_MAP 
30 END_MESSAGE_MAp( ) 

J1 
32 
3J 11/1II1I1I1I1/1/I1/1I1I1II1I11I1/I/fI/lIlIflIlIlIlIlIlIllIIlIII//IIIfIlIlI/fl 
34 /I CChildVlew message handlers 

35 
36 BOOl CChiklVlew::PreCreateWlndow(CREATESTRUCn cs) 

37 ( 
38 if (!CWrn:I::PreCreateWindow(cs)) 
39 return FALSE: 

10 

" cs.d\vE)(S'Y'e 1= WS_EX_CLlENTEDGE: 

42 cs.style &= -WS_BORDER: 

43 csJpszClass '" AfxReglsterWndClass(CS _ HREDRAWICS _ VREORAWICS _ DBlClKS. 

" ::loadCufsor(NUll . tDC_ARROW ). HBRUSH(COl OR_WINDOW+l ). NUll): 
45 ... retumTRUE: 

" " 49 void CChiIdV.ew::OoPainl() 

50 ( 
51 CPaintDC dc(this): 1/ device context lor pai'1ting 
52 
53 1/ TODO: Add your message handler code here 

55 II Do nol ca. CWnd::OnPaint() fOI"painting messages 

56 
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• • 
10 

20 

30 
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File name: ChildFrm.h 

Ll1"E 	 SOURCE CODE 

, II ChildFrm.h : interlace of the CChildFrame class 

2 1/ 

3 1IfIfIfIlIlflllllllllllllllllllllllll/l/llll1f1l1lfllflll/fIIl/Il/lI/l/I/l1II
, 
5 	 #if !deftned(AFX_ CHILOFRM_H_ F67BDA01J816_ '107_B1A3_F35077579832_INCLUOE0.J 

#define AFX_ CHILOFRM_H_F6780A01 _ F816 _ " 07_B1 A3_F 350775798J2_ 1NCLUOEO_ •
7 

#if _MSC_VER:> 1000 

#pragma once 

#endif ll _MSC_VER:> 1000 


II 

12 #include "ChilclVoew .h" 


13 

14 class CChlldFrame : public CMDIChlldWnd 

15 ( 


DECLARE_DYNCREA TE(CChiIdFrame) " 17 pubWc: 


'8 CChiklFrame(j : 

19 


II Attributes 

21 public: 

22 

2J II Operations 


public:"25 

26 II Overrides 


27 II ClassWizard generated VIrtUal function overrides 


28 II{{AFX_ VIRTUAL(CChiIdFrame) 


29 pubic: 

virtual BOOl PreCrealeWJndow(CREATESTRUCT& csj: 
virtual BOOl OnCmdMsg(UINT nlD. lnt nCcxM, void' pEX1J.. , AFX_CMDHANDLERINFO' 

JI pHandlerlnfo); 
1f}}AFX_VIRTUAL 32 

33 

34 II Implementation 


J5 P\lblic: 


J6 
 /I view for the client area of the frame. 


37 CChildVlew m_wndView: 


38 virtual -CChiIdFrame(): 


3' #ifdef _DEBUG 
virtual void AssertVaJId() oonst; 


41 virtual void Oump(COumpContext& de) const; 


42 
 #endif 

43 
/I Generated message map functions 


45 " protected: 


4. IJ{{AFX_MSG(CChiIdFrame) 

If NOTE -!he ClassWlzard wiI DOd and remove member functions here. " 4' /{ DO NOT EDIT what you see in these blocks of generated code! 

49 afx_msg void OnFileClose(): 
abr._msg void OnSelFocus(CWncl' pOldV/nd): 


5\ afx_msg inl OnCreate(lPCREATESTRUCT IpCreaIeStruct): 


52 If})AFX_MSG 

53 OEClARE_MESSAGE_~) 


54 

55
.. 1I1111111111111J1/lIfllflllIIlIlIIl/lIIlIl/lIIl1l1/lIIlIlI/lJI//l1I1/I1/1II1I 

57 
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58 /f{(AFX_INSERT_LOCATtON}) 
59 II MIcrO$Oft Visual CH 'Nil insert additional declarations mmedlately before the previous line. 

oo 
61 #endl! II tdefined(AFX_CHILDFRM_H_ F678DAD1 _F816_11 07_B1A3f35D77579832_INCLUDEDJ 

Fi le name: CbildFrm.cpp 

L1:"1E SOURCE CODE 

, 1/ ChIIdFrm.cpp : implementation of 1/18 CChlldFrame class 

2 /I 

3
, .. include · stdatx.h" 


5 #include "MFCExample.h" 


6 

7 #include "ChjdFrm.h"
,, IIi/del _DEBUG 


10 #define new DESUG_NEW 

11 #Undel THISJILE 

12 static char THISflLEO '" _FILE_: 


" #endif 

1 5 " 111111111/1111/1/1111/1111111111I1I1I1lIfIIl/Ilil/Il/IllIIIIflJlI/f/ll/flflll 

16 II CChiidFrame 


18" tMPlEMENT_OYNCReATE(CChiidFrame. CMDtChiJdWnd) 

2Q" BEGIN_MESSAGE_MAP(CChildFrame. CMDIChildWnd) 

21 If{{AFXJ4SG_MAP(CChiIdFrame) 

22 /I NOTE - the ClassWlzard will aOd and remove mapping macros here. 

23 f! DO NOT EDIT what you see In these blocks 01 generated code ! 

24 ON_COMMAND(IDfILE_CLOSE,OnFileClose) 

25 ON_WM_SETFOCUS() 

26 ON_WM_CREATEO 

27 JI})AFX_MSG_MAP 

28 END_MESSAGE_MAp() 


29 

30 /1111111111If1/11f1/1/I1I1I1I1I1I1II111 /11111/1/11/1/1/11111/f//11//11/1/1//1 

31 /I CChildFrame construction/deslructiOn 


J2 

33 CChiIdFrame::CChiidFrame() 

" (35 " TOOO: add member nitialiZ.atlorl code nero 

J6 

J7 

38 

39 CChildFrame::--CChiidFrame() 

" (" }

"43 BOOL CChiidFrame::PreCreateWndow(CREA TESTRUCT & cs)

" { 

" 

45 If TOOO: Modify !he Window class Of styles here by modifying 

J6 II the CReATESTRUCT cs 


47 

if( !CMOIChikiWnd::PreCrealeWlndow(cs» 


" return FALSE; 


50 

51 cs.dwEIIStyie &= -WS_EX_CLIENTEOGE: 


52 cs.lpszClass '" AfxReglslerWndCtass(O): 
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53 
54 return TRUE: 
55 

56 

57 

58 

59 1111111filIIII/1/111/"IlII1IIIIIIIIIIfIfIIIfilII/IIIII!1111/1111/1/111/111/1 

60 1/ CChildFrame diagnostics 


61 

62 ltIfdef _DEBUG 

63 void CChiIdFrame::AssenValid( ) cons! 


54 I 
65 CMDIChiIdWnd::AssertValld{}: 

66 

67 

68 void CChiidFrame::Dump(CDumpContexl& de) cons! 

6. I 
70 CMOIChiIdWnd::Oump(dc): 
11 

72 

73 #enclif "_DEBUG 

"75 IIIIf1JflflJllifllflllllflfllfllfllllfllllllfllflllllllfllllfllfllflllllllfl/ 
76 1/ GChidFrame message handlers 

77 void CChildFrame::OnFileClose() 

78 I 

79 II To dose the frame, just 5end • WM_ClOSE, which Is the equivalent 
80 II moosing close from !he system menu. 

81 

82 SendMessage(WM_ClOSE); 

83 

B4 

85 inl CChiIdFrame::OnCreate{LPCREATESTRUCT IpCreateStruct) 

86 I 
87 if (CMDIChildWOO::OoCreate(lpCreateStruct) :=.\ ) 

88 return -1 : 


8' 
90 /1 create a "jew to occupy Ule dlen! area of the frame 

9 1 if(!m_wndView.Create(NULL. NULL, AFX_WS_DEFAUL T_VIEW , 

92 CRecl(O. O. O. 0), this. AFXJ OW_PANEfIRST. NULL» 


93 

94 TRACEOrFailed to create view windovoI\n" ); 

95 return -1: 

96 

97 

98 relum 0; 

99 
100 
101 void CChiIdFrame::OnSetfocus(CWnd· pO\d'Nnd) 

102 ( 
IOJ CMDIChiIdWnd::OnSeIFocuS(pOIdWnd): 

'... 
105 m_wncMew.Setfocus( ); ,.. 
107 
108 SOOL CChidFrame::OoCmdMsg{UINT niO. ,"I nCode. void· pExtra. AFX_CMDHANOLERINFO· pHandlerlnlo) 
109 { 
110 " let the view have ftMit crack al the command 
I II jf(m_wIldView.OnCmdMsg(nIO. nCode, pExtra. pHandlertnfo» 
112 rerum TRUE; 

113 
11 4 II otherwise, do default handling 

67 




115 return CMDlChldWnd::OnCmdMsg(nID. nCocIe, pExtra. pHandlerlnlo): 

'16 

File name: ReadMe.txt 

• 
MICROSOFT FOUNDATION ClASS LIBRARY : MFCExamplc 

.----~~ 

• 

AppWilard has cremed thi~ MFC Examp1c appilcation for yOlI. This appliclllioll not only uem(lIlstr;uc; the basics of 
using the Microsotl Foundation das~~ but is also n slnrtin g point for wri ting your applkalion. 

This file corllai lls a sommary of wh;1! you will lind in cadI ufthe fi lcs 111111 rnah' up your ,\>1 FCExarn1l1c application. 

MFC Examplc:.dsp 
This tile (the projccllile) cuntains infommioll althe proj~t k"'c!lInd IS USI,:'lI 10 build II ~rngJc projcct or 5ubpr-oJecI. 
OthL'f US!.TS can share Ihe pro;l;:4..1: (.dsp) tile, bUllhcy should export the makefilcs locally. 

M PCEumple.h 
TIlis is the main header tile for the application. It indudes other projl,.'i.':\ SIX'Cific hcadU"S (including Rcwurcc.h) 
\lnd dco;;larcs Ihe CMFCElIilmpkApp appitcallOiI class. 

MFCExample. ••:pp 

This is the mam applicatloo .OUIU" file Ih;n contains Ihc apphcalloo 

elaS} CM FCbamplcAI'P. 


MFCExmnplc.rc 
This is a listing of all of tho:: l\.hmsoft Windows Tl!SOurn'S that Ihe program us~'s . Ii indudes tht: icons, hitmap:;. 
and cursors that are stun. '<.I in th ... RES 5ubdirL't:tnry. This lil~ CBn be dirt.".:tly edit...'d in Microsoft Visual C+-. 

MFCExample.clw 
This file contains infunrmlion liSt'(! by ClassWi.l.3rd 10 l'dil cxlsting chuses III' add new classes. ClassWi;(3rd alw 
Use'i this file IU store mfnm li1I1Ofl nertloo 10 CRoatc and edit message mal"> and dialog dala maps and to cr~to:: 
prototype m~beT funct ions. 

r~\'''1 FC Examph::.icu 
Thi .• is un i(1)H tile. which is USl'd as Ihe appl iciltHm's icon. This iellll is included by the muin resource tile 
MFCExample.rc. 

rcs\'\o! FCEuffiple.n:2 
Thi) file cunl3ins resources that arc not ...'dltL'll by ~'hcrosoll Visual C . You shQUld plae<' all resource;; IlOI 
editable by the resource ediwr in this file. 

1111/1 '1/ III 11/111111/111/ 1111111 WIIIIIIII 1111111 II 

For the main fr.!me window: 

MainFrm.h. MainFrm.lllP 
These files cOlllai" the frame class CMainFrame. which is derived from CMOIFrameWnd and oontrols all MOl 
tn.me k.! turc:s. 

rcs\To()lbur.bmp 
This bitl1l~p tile is UscrllO create tiled images for the tool bar. The initial toolbar and status bar an: constructed in the 

CM~m Fra l1le class. Edillhis loolbar bilmap using the rCSClUfce ...'lI itOf. and update the lOR_ MA INFRAME TOOL BAR 
UrnlY in MFCElIamp!c.rc to add toolbnr buttons. 

filiiI""I1I1I11I1I1I11II11/IIIIIIIII/IIIIIIIIIIIIII/""IIII/IIII/I"III!fI 
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http:MFCElIamp!c.rc
http:MFCExample.rc
http:MFCExmnplc.rc


For the child trJmc window: 

ChildFml.h. ChildFml.cpp 
ThCi~ files ddinc and implmu:ntthc CChildFrJmcclass. wh1ch supports the child wm<kms in an MOl apphcation. 

1111 1/111 'III/Ill ///1 

II' III fllIll ~~ ml//Ill 111/111111" 

Oth~ ~tal1dnrd ti les: 

StdAfx.h. StdAfx.cpp 
These fi les arc used to build a precompiled header (PCH) file nallwd lI..lfCExal1lple.pch and a prccompik'd type. 
tile nnml'C.I StdAh.obj . 

Rcsoorce.h 
nus is the 51andard header tile. II hich dclines Ill'W resourCe IDs. Mk-rosofi Vi$u~1 C+- rrods and updales this tile. 

//I III/III 1/ ,,11111111 Iff 
Olhcr notes: 

AppWl.lard ~~TODO:- 10 indicale parts of the source tuOc)'<IU ihoold add In Ilf eustomi;:t'. 

If your npplicaliOli uses MFe in .:I ~harcd Dll. antI your apphcatiol1 is in a language OIhcr than the operaling system's 
CUTT\'Il t language. you will need tu copy the concsjKlnding localized n:SOUTecs MFC42XXX.Dll from Ihe: Microsoft 
Visual C-+ CD-ROM onto Ihe systl..,n Of systt:m32 dm,'CIOTy. and rename it 10 bt: MFCl OC.DLL. (MXXXM stands fur 
the Janluagc 3bbrl.....·liltlon. 

FOI" example. MFC42DEU.DLL conl3ins re'\Ollro.-s tmnslatcd to Gm·nan.) If you don', do this. :>OfTIC of tho: UI 
c1eflll'l115 of your application will remain in Iht: I;mguHg~' of Iht' {)jlI:TUIIIl& system. 

If, 1/1 II, II! 1/ 
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ParPortExample Program 


This program use DialogBox as 115 
Appendix A except for these fil es: 
I. MainFrm.h 
2. MainFrm.cpp 
3. Chi ld Fnn.h 
4. ChildFnn.cpp 

There are 2 add itional files: 
1. ParPortExampleDlg.h 
2. ParPortExampleDlg.cpp 

interface. It has same fi les like MFCExampic in 

These 2 files were the application of the project. 

Fi le name: ParPortExampleDlg.h 

LINE 

I /I ParPortExampleOlg.h : header file 
2 11 

,3 
#il lclefned(AFX ]ARPORTEXAMPlEDLG_

5 #denne AFX_PARPQRTEXAMPLEOLG_ H _ 
6 
7 #if _MSC_VER;> 1000 

#plagma once 
Ilendlll'_MSC_VER'" 1000 I.,, 

SOU RCE CODE 

H_ 6ECEBBA 7 _F885_ 1107_B 1 AJ_ AF 4FB94E6A35 _ INCLUDED j 
6ECE BBA7J885_1107_B 1 A3_ AF 4FB94E6A35_ INCLUDED_ 

IIIlIIlIfllllllfllllllfllllJlilflJlIflIf/llllllllllilllflfll/llllfflll/lIl11/ 
12" 11 CParPortExampleDig dialog 
13 
14 class CParPortExampleDIg : public CDialog 
15 { 
16 /I Cons\fuclion 
17 public: 

Int Signal: 
" 19 in\ Statusln: 
2. CParPortEKampleDIg(CWnd ' pParent . NULL): II standard constructor 
21 II Dialog Data 

22 II{{AFX _ OAT A(CParPortExampIeOIg) 

23 anum ( IOO " IOD_PARPORTEXAMPlE_OIALOG): 

2 1 Coottan btnCheck; 

25 Cbutton btnSend; 

26 (I NOTE: the CLassWiz.ard wiI add data members here 

27 II)}AFX_OATA 

2. 
29 II ClassWizard generated vnuaI M1dion overrides 

JO II«AFX_VlRTUAl(CParPortbamplllDlg) 

31 protected: 

32 virtual void OoOataExchange(COalaEllchange' pOX): 

33 IiJ)AFX_VIRTUAL 

34 


" 
 /I Implementation 

36 protected: 

37 HICON m_hlcon; 

38 

J9 fI Generated message map functions
4. IIHAFX_M5G(CParPortExampteOlg) 

41 virtual BOOL OnlnitOlalog( ); 
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1/ OOXlOOV suppon 



42 afll_msg void OnSysCommand(UINT niD. LPARAM IParam); 

43 afx_msg void OnPainl(); 

44 alx_msg HCURSOR OnOueryOraglcon(); 

45 alx_msg void OnSignallr( ): 

46 afll_msg void OnCheck(): 

41 ab_msg void OnSend(): 

48 virtual void OnCance~); 

49 II))AFX_MSG 
SO DECLARE_MESSAGE_MAP() 
51 ); 
52 
53 /I({AFXJ NSERT_LOCATION» 
54 /I MIcrosoft Visual C .... w~1 insert addilional declarations Immediataly before the previous ~ne. 
55 
56 #endi l /! 

51 Idefined(AFX_PARPORTEXAMPLEDLG_H_ 6ECEBBA1fees_" 07_B, A3_AF 4F B94E6A35_ 'NCLUDED_) 


File name: ParP011ExampleDlg.cpp 

LINE SOURCE CODE 

1 /I ParPortExampleDIg.cpp : implementation file 
2 /I, 

<1 #include "stdafll.h" 

5 #include "ParPortExample.h" 

6 #include "ParPortEJ(8mpleDlg.h" 

7 

8 ~ude"~~· 


9 

10 bikle' _OEBUG 
II #define new DEBUG_NEW 
12 Ilundef THIS_FILE 
t3 static char THISflLED '" _FILE_: 
14 ltendif 
15 
16 IfIlflfllllllllllflfl/{/I/I/fll/Ifl/f11/ffllllflllllllllllll{{ifill/{IIIfIfII 
, 7 /I CAboutDIg dialog used for App About 
18 
19 class CAboulDlg : public COialog 
20 ( 
21 pubic: 
22 CAboutOlg( ): 
23 
24 /I Dialog Data 
25 I/{{AFX_DATA(CAboutDlg) 
26 enum { IOD " 10D_ABOUTBOX }: 
27 II})AFX_DATA 

28 
29 II ClassWizard generated virtuallundJoo overrides 
30 II({AFX_VlRTUAl(CAboutOIg) 
31 protected: 
32 ~I void DoDataExchange(COataEltChange' pOX): II DOXlDeV suppon 
33 fI))AFX_VIRTUAL 

34 

35 fl lmplementation 

36 protected: 

37 If{{AFX_MSG(CAbootOlg) 

38 ff}}AFX_MSG 
39 DECtARE_MESSAGE_MAP() 
40 }: 
41 
42 CAboutDIg::CAboutDI9( ) : CDiaIog(CAooutDlg::IDD) 
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43 

44 II{(AFX_OATAJ NIT(CAbouIOlg ) 

45 II}}AFX_DATA_ INIT 


46 

47 
.t.8 void CAboutOIg::OoDataElIchange(COataExchange' pOX) 

49 ( 

50 COialog::OoOataExchange(pOX); 

51 II((AFX_DATA_MAp(CAboutOlg) 
52 II}}AFX_OATA_MAP 

53 

54 

55 BEG1N_MESSAGE_MAP<CAboutDlg, COlalog) 

56 /1{{AFX_MSG_MAp(CAboutDIg) 

57 II No message handlers 

58 /I})AFX_MSG_MAP 

59 END_MESSAGE_MAP{) 

60 

6 1 11/11111111111111{/IfIlflflllllflll/lll fill IfI II IfIfII/IllfI/III/II fIIltll fII 

62 /I CParPortEMmpleOig dialog 


63 

64 CParPortExampIeDlg::CParPottExarnpleOlg(CWnd' pPsrent r=NULL01) 

65 : COlaIog(CParPortExampteOlg::IDO, pParent) 
66 
61 II{{AFX_ DATAJ NIT(CParPortExampIeOIg) 
68 II NOTE: the ClsssWlzard wi" add member Inidalizatlon here 
69 /I)}AFX_DATA_INIT 
70 /I Nole that L.oadlcon does not require a subsequent Oestroylcon in Win32 
71 m_hlcon:: Af'xGelApp( r >Loadlcon(IDR_MAINFRAME): 
n 
73 
74 void CParPortExampleDlg::OoOataExchange(COataExchange' pOX) 


75 ( 

76 COialDg::OoDataExchangeCpDX): 

77 II{{AFX_DATA_MAP(CParPDnexampleOlg) 

78 II NOTE: the ClassWlzard will add DDX and COV caRs here 

79 DDX_Conlrol(pOX, tDC_CHECK, bIl\Check): 

80 OOX_Conlro~pOX, IDC_SEND. bInSend): 

81 II}}AFX_OATA_MAP 

82 

83 

84 BEGIN_MESSAGE_MAp(CParPortExampIeDlg . COiaIog) 

85 1I{{AFX_MSG_MAp(CParPortfll8mpIeOlg) 

86 ON_WM_SYSCOMMAND() 

87 ON_WM_PAtNTO 

88 ON_WM_QUERYORAGICON{) 

89 ON_BN_CLlCKED(IOC_SIGNAllN . OnSign.ltn) 

90 ON_BN_CLlCKEO(IDC_CHECK. OnCheck) 

91 ON_BN_CUCKEO(IOC_SENO. OnSend) 

92 II}}AFX_MSG_MAP 

93 ENO_MESSAGE_MAp() 


'4 
95 1I11111111111111111111f11111f11111111111fllflllllllllllf/l1I1I1I1II1I1I1I1I1I 
96 II CParPortfxampleDIg message handlers 

97 
98 BOOL CParPortExampIeDIg::OnlniIDialog() .. ( 

100 COialog::OnlnitDiaIog(): 

101 
102 11 Add "About.: menu item to system menu. 

103 
1()4 II IDM_ABOUTBOX must be In the system comm8nd range. 
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105 ASSERT( IDM_ABOUTBOX & OICFFFO) "" rOM_ABOUTBOX): 

106 ASSERT(IOM_ABOUTBOX < O)(FOOO): 


107 

108 CMenu" pSysMenu" GetSystemMenu(FAlSE): 

109 if (pSysMenu I'" NULL) 


110 ( 

111 CString strAboutMenu: 

112 sITAbootMenu.LoadString(IOS_ABOUTBOX); 

11 J if (!strAboulMenu.lsEmpty(») 


114 ( 

115 pSysMenu.>AppendMenu(MF _SEPARATOR): 


11 6 pSysMer'IU·>AppendMenu(MF _STRING.IOM_ABOUTBOX. strAboutMenu): 


1\7 

1\ ' 
1\ ' 
120 /I Set the icon for this dialog. The framework does this autOOlatically 
121 /I when the application's main window is not a dialog 

122 SetJcon(m_hlcon. TRUE): /I Set b~!con 
123 SetJcon(m_hlcon. FALSE): 1/ Set sma. icon 
124 
125 If TOOO: Add eldra lnitiaRzaIion here 

126 
127 return TRUE: fI return TRUE unless)'OU set the locus to a control 


128 

129 

130 void CParPortExampleDlg::OnSysCommand(UINT niO. LPARAM IParam) 

131 ( 

132 if HnlD & OIlfFFO) u IDM_ABOUTBOX) 


133 ( 

134 CAboutO\g dlgAbout: 


135 dlgAbout.OoModa~ ): 


136 

137 ,I", 


138 I 
139 COialog::OnSysCommanO(nID.IPararn): 

140 
14\ 
142 
143 If II you add a minimize button 10 your dialog. you WIll need the code below 
144 /I to draw the Icon. For MFC applications using \he documentlview model. 

145 " this is automatically done for you by \he framaworlt: . 

146 
147 void CParPortElC8mpIeDlg::OnPaint( ) 

148 ( 
149 if(lslconic() 

150 I 
151 CPaintDC dc(thls): 1/ device contald for painting 

152 
153 SendMessage(WM_ICONERASCBKGND. (WPARAM) dC.GetSafeHdc( ). O}; 

154 
155 fI Center icon in client rectangle 

156 n' cxlcon '" GetSystemMetrk:s(SM_CXICON): 

157 int cy1c:on " GetSystemMetricl(SM_CYlCON): 

158 CRectrect: 

159 GetClentRect(&red:): 

160 nt)( '" (rect.Width()· Cldcon + 1) 12: 
161 ...., y =(rect.Heighl()· cy\con + 1) 12: 

162 
163 11 Draw the icon 

dc.Drawlcon()(. y. m_hlcon):16' 
165 
166 else 
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--

167 
168 COialog::OnPalnt(): 
169 
17. 

171 

172 1/ The system cds this to obtain the CUfSO( to display while the user drags 

173 1/ Ihe minimized window. 

11<1 t-K:URSOR CParPottExampIeDlg::OnOueryDraglcon() 


175 l 
1m re turn (HGURSOR) m_hlcon; 

177 
178 

179 void CParPortExampleDlg::OnSignalin() 


180 ( 

181 1/ TOOO: Add your control notlflcation handler COde here 

182 Signal =Jnp( 0)(0379); 

183 Statusln " Signal & 32; 

184 
185 i~ Statusln == 32) 
186 btnCheck.SetCheck(1): 

187 
188 
189 void CParPOttExampIeDlg::OnCl1eckO 
190 ( 
191 If TOOO: Add your control notifk:atlon handler code here 
192 
193 
194 
195 void CParPonExampleDlg::OnSend() 
198 ( 
191 If TOOO: Add your control 11Ot/llcaiion hcmdler code hefe 
198 _DUtp( Ox0378, , ): 

199 
200 
201 void CParPortExampleDlg::OnCanceO 

202 ( 
203 1/ TODO: Add extra cleanup here 
204 _outp( O1(()378. 0 ): 
205 CDialog::OnCancel(j: 
200 

File name: ReadMe.txt 

MICROSOFT FOUNDATION CLASS UBRAR Y : ParPonEllumpic 

- ~~ 

AppWizard has created Ihis ParPonExamp1c applicat ion for you. Thi~ application no( ooty dcrnonstnl1t:s the basics of 
using the Microsoft Foundation classes but is also a staning point fOf wrilina yuur application. 

This file contains a summary ofwhal you will find in each oflh~ files that mo.k~ up your !'arPonElIamplc application. 

ParPortElIllmple.dsp 
This file (the project file) comains informillion at the projl'Ct levc.:l and is used to build a singl~ projt.'Cl or subproject. 
Other UJOm can ~hare the projcct (.dsp) file. but they should export the makcfiks locally. 

[>nrPonEXHlllple.h 
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This is the main header file for the applicat ion. It includC5 other project specific heJdtn (mcluding Rcwurce.h) 
and declares the CParPonExampleApp application class. 

l'arPortExampic.epp 
This IS the main application source fi le that contains the apphcation class CParl'onE.umplcApp. 

ParPonExanlpl~.rc 

This is a listing of al! of the Microsoft Windo\\'s resource; that the program USi."S. It im::ludl5 th~ icons. bitmil~. 
and ~ursors that arc ston.'d in the RES subdirectory. This file can he dirt.'t.1Iy ~xh t~'tI 10 Mieroson Visual C++. 

ParPonExampic.clw 
This fi1~ contains information u$<:d by Cla~~Wizard In ~it exIsting classes or add new classes. ClussWi7.artl also 
uses this fik to store infonnalion nceded to create and l.'tlit mcssa.ge: maps and dialog d31tl maps and to CTt'atc: 
prototype mmbcr fun ctions. 

res\ParPonExamplc.ieo 
This is an ieon tile. which is ust'd as the appllcatiun's ICOO. Tills icon i~ mcludcd by the maIO resource file 
ParPortExampk.rc. 

rcslParPonExomple.rc2 
This tile: contains resources that arc not edited by Mil~t\ Visual C+-. Yoo should place all resources not 
t'ditable by the: n:sourcc t'ditor in this tile. 

11/ 111/1/1 1/11/1 /I 

AppWizard creatcs one dialog class: 

ParPonE)lampkDIg.h. ParPonExamplcDlg.e:pp· the dialog 
These tiles e:olllain your CPllrPonExamplcDlg elas~. Thi~ dass ddin~'s the bd,o\ ior of your ilppJ il;ation's mam 

dialog. The dialog's t~'nplat{" is in ParPonExamplc.rc. which can be: ~xlited in Microsoft Visual C++. 

IIlit/I I//!II1I/IIIIf/1111/111111111111111/II/III fI/IIlI 11/ 11/I1/1I11!11h 
Oth~ standard files: 

StdAfx.h. StdAlit .l;pp 
These files ar~ used to build il pn:t.'ompilo:d ht:adt.1' (PC H) tile named PllrPortExllmple.pch and a pr\."(:ompik'tl ty]>l.--s 
file namoo StdAf.~.obj. 

Rcsourc~.h 
This is the standard header file. whil;h defines nt·w rcsuu!'Ct: I D~. Microsoft Visual C...... Teatb :md updates this tile. 

11111 'll1I/! III 11111/111/1/1111/1/11/ Ifllll/II, IIJ 
Other notes: 

AppWi,mrtl Use'i - TODO:- 10 indicate pans of the source code you should add to or customize. 

If your application uses MFC in a shared DLL and your application is in a language other than the operoning system's 
current language, you will nC'Cd to copy the corresponding localized TC$OUrcC$ MFC42XXX.DLL frum the Microsoft 
Visual C..,. CD-ROM onto Ihe system or system32 dircclory. and rename it to be MFCLOC.DLL. (-XXX· stand3 for 
the language: abbreviation. 

For eumplc. MFC42DEU.DLL conta ins resources Ir,ln~ latcd to Gennan .) If yuu don't do th is, some of the UI 
c:ltemenlS of your application will rmlain in the language of the operatinll systl."IT1. 

/1111/111"111111111111""11/1111111/1111111/111/J11/11/111/1/1/11/111/11111 
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APPENDIX B 


Movements and Directions Control Operation of 

Computer Program 


~1l"'el11eI1 1 ,Hld 
DlI\_"';li<Jn~ Bullo llS 

No 
BUIIo n I BU1l0n I 
Press...-d .) Prrss.:d ? 2 

Sends a byte"" I d Sends a byte - 2d 
10 Parallel Pon to Parallel Pon 

) 

Parallel Port Pms 
SUI1 <.' 
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8,----------------~ 

No 

Bun()n­ Bunon­ Bulton . 

Pn-ss.-d ? Pn."AA<.'d '> Pn::ss..-d .) 


J 

S.:nds M bJ,1C' ­ 4. 
[0 P-.ir.1 Id Port 

Scnd~ a b)1t ­
10 J>U3 lei Pon 

SLnds I!. b)1C' '" 04 
10 Par.! lcl Pm1 

()I

, 

-----------' 
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Object Detection Operation of Computer 

Program 


Start 

Pin 12 Statot 

No 

Pin 12 in 
High Stale? 

Yes 

Computer Program show 
the result 

Progmm Display 

SlOP 
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Computer Program 


File name: HoverButton.h 

LINE SOURCE CODE , 
2 #il !definOO(AFX_HOVERBUTTON_H_ 16C60980_B045_11 D3_B0A3_001048 13358'_ INCLUDE0.-l 
3 #define AFX_HOVERBUTTON_H_16C6D980_B045_' 103_BDA3_00104BI3358'_ INClUDED_, 
5 ftil_MSC_VER> 1000 
6 #pragma once 
7 #endilll MSC YER> 1000 
8 /I HoverButton.h : header lile 
9 /I 

10 
1//111f/IIf!f/fIf/l/I/!If/111/1/1f//l1/1I1/I1I/1/1II!11j 111111111111111/1/111 

" 
"12 /I CHoverButton by Niek Albers 

13 /I Thanks to some people for the tooltip. 


/I A cool CBitmapButton derived class with 3 states, 

15 /I UpfOown/Hover. 


class CHoverButton : public CBitmapButton 
" I" DEClARE_DYNAMIC(CHoverBulton): " 
20 II Construction 

21 public: 

22 CHoverButtoo(); 

23 void SetToolTIpTeJ(t(CSlring' spText, BOOL bActivate" TRUE): 

2J void SeITooiTIpText{intnld. BOOL bActivate '" TRUE): 

25 

26 II Attributes 

27 protected: 

28 void ActivateToor~p(BOOL bActivate "" TRUE): 

29 BOOL m_bHover: II Indicates II mouse is over the bunon 

30 CSize m _ ButtonSize: f/ width and height 01 the bunon 

31 CBitmap mybitmap; 

32 BOOL m_bTracking; 

33 

34 fI Overrides 

35 II ClassWizard generated virtual function overrides 

36 I/{{AFX_ VIRTUAL(CHoverButton) 

37 protected: 

38 virtual BOOL PreTranslateMessage(MSGo pMsg): 

39 virtua l void Drawttem(LPDRAWITEMSTRUCT IpDrawltemStruct): 

'0 II}}AFX_ VlRTUAL 

41 


" 

" /1 Implementation 

43 public: 


BOOL LoadBitmap(UINT bitmapld); 
45" virtual-CHoverButton{): 
46 
47 1/ Generated message map functions 
48 protected: 
49 CtooITipCtrI m_TooITip: 
50 void IniIToomp(): 

" 
 1I{{AFX_MSG(CHoverButton) 

52 alx_msg void OnMouseMove(UINT nFlags. CPoint point): 

53 alx_msg LRESUL T OnMouseLeave(WPARAM wparam. LPARAM lparam): 

54 alx_msg void OnMouseHover(WPARAM wparam , LPARAM lparam) ; 

" II}}AFX_MSG 
56 
57 DECLARE_MESSAGE_MAP() 
58 }: 
59 
60 11/1/1111//111/11111/11/11/11111//11fill!II111I1I11II1I1f1I1I1I1I1I1fIIII!III 

62 IfHAFXJNSERT _LOCATION}} " 
63 If MiCl'osoft Visual C++ will insert addiJional dedarations immediately before the previous line. 

" 65 
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5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

File name: HoverButon.cpp 

LINE 	 SOURCE CODE 

1 "HoverButton.cw : implementation file 

2 II 

3
, #lnc:kJde "s!dahl.h" 


#include "HoverButtoo.h"


•7 	 ~ifdef _DEBUG 

tldefine new DEBUG_NEW
•9 	 ~undefTHIS_FILE 

static char THIS_FILED" _ FILE_ : 

11 #endif 

12 

13 flllIlIIlIllllllllllllllfllllllflfllllllllllllllllllllflllll/lll/llllllllllll 

14 1/ ChoverButlon 


,. CHover8utton::CHover8utton() 

17 I
,. 

m_bHover " FALSE: 

19 m_bTracking " FALSE: 


I 
21 CHoverButton::-CHoverBunon( ) 
22 I 

23 I 


" 
 IMPLEMENT_DYNAMIC(CHoverButton, CBltmapButton) 


26 BEGIN_MESSAGE_MAP(CHOv8rButton. CBltmapButton) 

27 I/{{AFX_ MSG_MAP(CHOVerButton) 

2. ON_WM_MOUSEMOVEO 

29 ON_MESSAGE(WM_MOUSELEAVE. OnMouseLeave) 


ON_MESSAGE(WM_MOUSEHOVER. OnMouseHover) 

31 II)}AFX_MSG_MAP 

32 ENO_MESSAGE_MAP() 

33 

34 1IJlllllllllllllllllflflfllllJlllflfllllllflflll/I/llllllllllllllflllllll 


II CHoverBunon message handlers 
3. 
37 void CHoverBunon::QnMouseMove(UINT nFlags. CPoint point) 
38 I 
39 fI TOOO: Add your message handler code here and/or call defaull 

41 if (!m_bTracklng) 

42 
 I 

4. 

43 TRACKMOUSEEVENT \me: 

44 tme.cbSize " sizeol(tme): 


lme.hwndTrack: m_hWnd; 

tme.dwflaQS =TME_LEAVEJTME_HOVER; 


47 lme.dwHover Time" 1:
.. m_hTracklng" _TrackMouseEvent(&lme);4, I 
CatmapButton::OnMouseMove(nFlags. point): 

51 

52 

53 BOOl CHoverBullon::Pre TranslaleMessage( MSGo pMsg) 

54 
 I 

11 TODO: Add your specialized code here arrdlor ca_the base class 

" 
5. InitToorTip(): 


m_TooITip.RelayEvent(pMsg); 
5. return CButlon: :PreTransiateMessage(pMsg): 
59 

61 II Set the tooWp"";1I1 a string resource 

62 void CHoverButlon: :SetTooiTipTexl(inl nld. BOOl bAclivate) 

63 
 I 
64 CString sText; 

" 
66 II load string resource 


s T ex\.LoadString( nld): 

66 II If string resOtJrca is not empty 

6. if (sTexl.lsEmpty() == FAlSE ) SetTooITlpTexl(&sText, bActivale): 

71 
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72 

73 II Set the too:bp WIth a Cstring 

74 VOIO CHoverBunon::SeIToofTIpText(CStrlng ·spText. BOOL bActivale) 

15 { 
76 II We cannot accept NULL pointer 

77 if (spTe)(t "" NULL) return; 

78 
79 II Initialize TooITip 
SO InIITooffip(): 
8 1 

82 /I II there Is no tooJlip defined then add it 

BJ If (m_ToorTip.GeIToolCount( ) "s 0) 

84 { 

85 CRed rectBtn. 

86 GelClienlRect(rectS\JI); 

87 m_TooITlp.AddTooI(lhls, (LPCTSTR)"spTelCt. rectBtn, 1); 

sa
8. 
90 /I Set 18;0:\ for tooltip 

91 m_ToorTlp.UpdateTIpTexl(LPCTSTR)"spTeKt. tt\is. 1): 

92 m_TooITip.Actlvate(bActlvate): 

'3 

94 

95 void CHoverButton::lnilToorTIp() 

96 { 

97 if (m_Toolnp.m_hWnd == NULL)
.. { 
99 If Create TooITlp contrOl 

100 m_TooITip.Cleate(this); 
101 II Cteate.nactive 

10Z m_ToofTlp.Aclivate( FAlSE): 

103 ) 

1i)4 ) II EndoflnitToo/T!p 
," 
106 II Activate !he tooltip 

107 void CHover3utlon::ActrvateTooItip(BOOL bActivate) 

108 { 

109 If If there is flO tDOltip then do nothing 
110 II (m_TooITip.GeITOOICOunt(),.... 0) return: 

"' 112 1/ Activate Iooltip 
, 13 m_TooITip.Activate(bActivata): 
114 ) 11 End 01 EnableToolHp 

116 void CHoverButton::Drawltem{LPDRAWITEMSTRUCT IpDfawltemStruct) "' 
1 I 7 { 
118 II TODO: Add your coda 10 draw tha specified item 

120 CDC "mydc=CDC::FromHandle(IPDrawllamStruct->hDCI: "' 
121 

122 CDC • pMemDC = new CDC: 

123 pMemOC -> CrealeCompatibleDC(mydc); 

124 
125 CBitmap - pOklBilmap: 
126 pOidBitmap =pMemDC -> SelaclObject(&mybitmap): 
127 
128 CPoint pomt{O.O):

12'
130 if(lpOrawltemSIrucI:->ltemState & ODS_SELECTED) 

131 { 

132 Mydo­

>BitBtt(O .O.m_ButtooSize.CJ(.m~ButtonSlze.cy,pMemOC.m_ButtonSi.ze.cx,O.SRCCOPY) : 
133 I 
134 Else 
135 { 
136 if(m bHover) 
1~ ( ­
l lB mydc->BltBlt(O,O.m_ButtonSi2:e.cx.m_ButtooSize.cy.pMemDC, 

m _ButtonSiz8.CX"2.0,SRCCOPY); 
13. )etse 

140 { 

141 mydc·>BitBIt(O,O,m_ButtonSize.cx.m_ButtonSize.cy.pMemOC,O,O,SRCCOPV): 

142 

143 

'" 14' /I dean up 
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146 pMemDC·>~~ 
147 delete pMemOC 
148 

14'
150 /I Load a bi1map from ~ reso..n:es "~b..Cb'I" :-w:. OIr'.ao I'las ~ na. e l OU:".OnSstates "ext to each other: 

Up/OownlHover 
15 1 BOOl CHoverBuoon;J.oad3.tm.ap(U "-, - tJIItn~ , 

152 ( 
153 mybltmap.Altaat( t..oad1mage( .:AfxGetmstanceHandle().hw<EINTRESOURCE(bitrnapid). 

lMAGE_SrTMAP.O.O.LR_LOADMAP30COlORS»: 
154 BfTMAP bitmapblts. 
155 m".t>rtmap GetBltrnap(&bllmapbilsj. 
157 m BultonSize.cy=bitmapbits.bmHeight: 
158 m - ButtonSize.cx=bitmapbits.bmWidth/l: 
159 SetWindOWPos( NULL, 0,0. m_ButtonSize.cx.m_ButtonSize.cy,SWP _NOMOVE ISWP 

NOOWNERZORDER ): 
160 r eturn TRUE: 
161 
162 
163 void CHoverButton::OnMouseHover(WPARAM wparam.lPARAM tparam) 
164 [ 

165 /I TODO: Add your message handler code here and/or call default 

166 m_bHover=TRUE; 

167 lnvalidale(): 

168 } 
16' 
170 LRESULT CHoverBulton::OnMouseLeave(WPARAM wparam, LPARAM Iparam) 
171 ( 
172 m bTracklng = FALSE; 
173 m=bHover:FAlSE; 
174 Invalidate{): 
175 return 0: 
176 

File name: Computerize Remote Control CarDlg.h 

LINE 	 SOURCE CODE 

/I Computerize Remote Control CarDIg.h : header file 

2 /I 

3 

<I 	 #if !deflned(AFX_ COMPUTERIZEREMOTECONTROLCARDLG_H_ 7COEB2E7_6398_1108_8798 

_00509A5F7625_INCLUDED~ 
5 	 #define AFX_COMPUTERIZEREMOTECDNTROLCARDLG_H_7COE82E7_6388_'108_8798 

_OOS08A5F7625 _ INCLUDED_, 
7 #if _MSC_YER > 1000 

8 #ptagma once 

9 #endif/( _MSC_VER > 1000 


10 

11 #include "HoverButton.h" 

12 #include <conio.h> 

13 
14 1IIIIIfllllllllllll/llllllflflllllllllllllllllllllflflflllllflllJlllllllllflf 

15 1/ CComputerlzeRemoleControlCarDIg dialog 

16 

17 class CCompulerizeRemoteConlrolCarDlg : public CDialog 

18 [ 

19 /I Construction 

20 public: 


" 
" 
 CComputertzeRemoleControICarDIg{CWnd° pParent = NULL): II standard constructor 

CString te)(t: 


23 int count: 

24 inl oounl1 : 

25 Int ioStatusP; 

2. in( SlawsP: 

27 

28 Iishert _stdcalllnp32(short PortAddress): 

29 void _sldc.all Out32(short PortAddress. shorl data): 

30 

31 If Dialog Data 

32 III (AFX_DATA(CComputerizeRemoteControICarDlg) 
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33 enum ( IOO = IDO_COMPUTERIZEREMOTECONTROLCAR_OIAl..OG): 

34 CHovefBution m BTN STOP: 

35 CHoverButlon m=BTN=RIGHT: 

36 CHoverBunon m_BTN_LEFT; 

37 CHoverBunon m_BTN_FORWARD: 

3. CHover8utton m_8TN_SACKWARD: 
39 fI)}AfX_OATA 
40 
J\ II ClassWizafd gen8fated VIrtUal function overrides 
42 I/{{AFX_VlRTUAI..{CComputer!zeRemoteControiCarOIg) 
43 protected: 
44 virtual void DoOataExchange(COataExchange" pOX): II OOXIDOV support 
<5 fI})AFX_VlRTUAL 
46 
47 II Implementation4. 	 protected: 

HICON m_hloon: 4' 
SO 

51 1/ Generated message map furn:tions 

52 II{{AFX_MSGICComputerizeRemoteControICarOlg) 

53 vi rtual BOOL OnlnltOlalog(); 

54 afx_msg void OnPalnt{): 

55 afx_msg HCURSOR OnQueryOragICOn(): 

56 alx_msg void OnBtrlBackwardO: 

57 afx_msg void OnBtrlForwardO: 

5. alx_msg void OnBtrlLeft(): 
59 afx_msg void OnBtnRlght(): 
60 afx_msg void OnBtnS!Op(): 
61 virtual void Oncance~): 
62 afx_msg void OnTimer(UINT nIDEven!): 
63 (I)}AFX_MSG ... DECLARE_MESSAOE_MAP() 
• 5 }: 

62 II({AFXJNSERT_LOCATIONH 
63 II Microsoft Visual C- will insert additiOnal deciarallOns Immediately befol'"e the previous line. 
64 
65 ilendif II !defined{AFX COMPUTERIZEREMOTECONTROLCARDLG H 7COEB2E7 6398 

_OO508A5F7625_	 INCLUOED.J - - - ­

" 
1108 B798 

-

File name: Computerize Remote Control CarDlg.cpp 

LINE SOURCE CODE 

1 f/ Computerize Remote Control carDIg.cpp : ImplementatiOn file 
2 1/ 
3 
4 #indude "stdafx.h" 
5 #indude "Computerize Remote Control Gar.h" 
6 #ioclude "Computerize Remote Control carOIg.h" 
7 
8 #ildef _DEBUG 
9 #define new DEBUG_NEW 

10 #undel THtS]llE 
11 static char THISJllED = _ FllE_: 
12 #endif 
13 
14 If!flflllllllllllllllllllllllllllflll{{1111111111111111IIIfIIIII II 1111(f/fill 
15 II CComputeriZeRemoteControiCarDlg dialOg 
16 
17 CComputerizeRemoteControICarDIg::CComputerizeRemoteContfOICarOlg(CWnd" pParenl r=NULL'1) 
18 : CDialog(CComputerizeRemoteCootroICarOlg::IOO. pParenl) 

" 20 IIHAFX_DATA_INIT(CComputerizeRemoteControICarOIg) 
21 /1)}AFX_DATA_tNIT 
22 II Note tha t Loadlcon does not reQuire a SUbsequent Oestroytcon in Win32 
23 m_hlcon '" AfxGetApp()·>Loadlcon(IOR_MAINFRAME ): 

" 25 
26 void CComputerizeRemoteCootroICarOlg::DoOataExchange(COataE_change" pOX) 
27 { 
28 CDialog::DoDataExchange(pDX): 
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2. I/{(AFX_OATA_MAP(CComputerizeRemoteControlcarOIg) 
30 ODX_ConlToI(pOX. IOC_BTN_STOP. m _BTN_STOP): 
31 DDX_Control(pOX .1OC_BTN_RIGHT, m_BTN_RIGHT); 
32 DDX_Cofllrol(pOX, IDC_BTN_LEFT. m_BTN_LEFT): 
33 DDX_ConIrOl(pOX, IDe_BTN_FORWARD, m_BTNfORWARD): 

ODX_Control(pOX, ICC_BTN_BACKWARD. m_BTN_BACKWARO): 
35 	 IIHAFX_DATA_MAP,. " 
J7 

38 BEGIN_MESSAGE_MAP(CComputerizeRemoteControlCatOlg, COiaIog) 

3. 	 1/({AFX_MSG_MAP(CComputerizeRemoteControlCarOlg) 
'0 	 ON_WM_PAINTO 

ON_WM_OUERYDRAGICON() " ON_	 _BN_CLJCKEOI IOC_BTN BACKWARO. OnBtnBackwardl 
43 " ON_BN_CLICKEO{ IDC_BTNJORWARD. OnBtnFo!Ward) ..., 

" 
ON_BN_CLICKED{IDC_BTN_LEFT, OnBIflLeft) 

45 ON_BN_CLICKED(IDC_BTN_RIGHT.OnBtnRight) 
ON_BN_CLlCKEO(IDC_BTN_STOP.OnBlnStop) 

47 ON_WM_TIMER() 

" 
 /I}}AFX_MSG_MAP 

49 END_MESSAGE_MAPO 

50 

51 fIflllII/1//{1//(/t111/111/1/1/1/1/11/fillflllllllllflllllllllllllllllfIfIIII 

52 /I CComputefiZeRemoteControlCarOIg message handlers 

53 

54 BOOL CComputerizeRemoteContrOlCarOlg::OnlnltOlalog() 

55 I 

56 CDlaIog::OnlnitOialog( ): 

57 

56 If Set the icon lor thIS dialOg. The framewotk does this aulomaticaly 

59 /I ...men the application'$ ma., window is not a dialog 

60 SetlCOO(m_hlcon. TRUE): 11 Set big icon 

61 SeUcon(m_hlcon. FAlSE): II Set smal icon 

62 


" 
 1/ TOOO: Add extra Initialization here 

64 m_BTN_FORWARD.LoadBltmap(IDB_BTN_FDRWARO): 


" 
 text= _ T("FOfWard",: 

61 m _ BTNJORWARD.SetTooITip T exl( &text): 

62 GelDlgllem( IDC_TEXT_MOVEJORWARO r :>ShowWindow( FALSE); 

63 

54 /1••_- ­

" 66 m_BTN_BACKWARO.LoadBitmap(IOB_BTN_SACKWARD): 

67 lex!= _ T("Backward-); 

66 m_BTN_BACKWARO.SeITooITlpText(&text):

6. GetOlgUem{ IOC_TEXT_MOVE_BACKWARO j-:>ShowWindow( FALSE ): 

70 

71 1/----------------------- ----------------­
72 

73 m_ BTN _RIGHT .LoadBitmap(IOB _ BTN_RIGHT): 

74 text::J("Righn: 

75 m_BTN_RIGHT.SeIToofTipText(&te _t ): 

76 GetOlgJtem( IDC_TEXT_MOVE_RIGHT r :>ShOwWlndow( FALSE); 

77 

78 1/------------------------------- --- ------------­7, 

80 m_BTN_LEFT.LoadBitmap(IDB_BTN_LEFT): 

61 tel«"_ T("Left"l; 

62 m BTN LEFT.SeIToolTipTe_t(&texl): 


GelOlgltem( IOC_TEXT_MOVE_LEFT r :>ShovM'lndow( FALSE):"64 
/1••__•__._-_••__•••••_ ••••_ •••_- ­

.. 
85 
68 
67 m_BTN_STOP.LoadBilmap(IOB_BTN_STOP) . 

text:: _T("SI09·): 
8. 	 m _BTN_STOP.SeITooITlpText(&text); 
90 
91 Status? = 0; 

count =0;'2.3 count! =0; 

94 

95 SeITlmer( 1. 100. NULL): 

96 


" return TRUE; /I relurn TRUE unless you set the focus 10 a control 
98 
99 
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100 1/ jf you add a minimize bunon fO your dialog. you """11 need !he code below 

101 II to draw the icon. For MFC applications using the documentMew model. 

102 /I this is automa~cally done for you by the framewoMt. 

103 

104 void CComputerizeRemoteControlCarDlg::OnPalnt() 

105 { 

106 if (lslconic(» 

107 { 

108 CPaintOC dc(1his); If device rentex! tor painting 

' 09 
110 SendMessage(Wf.UCONERASEBKGNO. (WPARAM) dc.G&tSafeHdc(). 0):

." 
112 II CEIflter icon In dlenl rectangle 
113 intexl('.On '" GeISystemMetrics{SM_CXICON); 
\ 14 ifltcylcon " Get5ystemMetncs(SM_CYICON): 
115 CRect rect: 
116 GetCtienIRecl(&recl): 
117 int x " (rectWidth() • cx lcon .. 1) 12: 
118 int y" (rect.Helght(). cylcon .. 1) 12:

." 120 /I Draw the Icon 
121 dc.Drawlcon(x. y. m_hlcont 
122 ) 
123 Else 
124 ( 
125 COialog::OnPalnt{): 
12. 
127
12. 
129 II The system cals this 10 obtain the cursor 10 display while the user drags 

130 fI the miomlzed vAAdow. 

131 HCURSOR CComputerizeRemoteControlCarOlg::OnOueryOraglcon() 

132 ( 

133 return (HCURSOR) m_hJcon: 


.'"13S 

136 void CComputerizeRemoteConttolCarDlg::OnBtnFOtWan:!() 

137 ( 

138 II TODO: Add your control notification handler code here 
139 GetOlgltem( tOC_TEXT_MOVE_FORWARO r>ShowWindow( TRUE J: 
140 GetOlgltem( IOC_TEXT_MOVE_BACKWARO )-"ShowWindOW( FAlSE ): 
141 GetOlgltem( IOC_TEXT_MOVE_RIGHT )->5hoYN'1indow( FAlSE ): 
142 GetDlgltem( IDC_TEXT_MOVE_LEFT )·"ShowWlndow( FALSE ): 
143 _outpv,t( OX0378. 1 );

14' 
14 5 
14G void CComputerizeRemoteControICarDlg::OnBtnBackward( ) 

147 ( 

I ~8 /I TODD: Add your control nodficaUon handler cooe here 

149 GefOlgltem( IOC_TEXT_MOVEJORWARO )·>ShowWindOv,t( FALSE ): 

150 GetOlgltem( IOC_TEXT_MDVE_BACKWARO )->ShowWindow( TRUE ): 

151 GetOlgltem( IDC_TEXT_MOVE_RIGHT )->ShoWVVIodow( FAlSE ): 

152 Ge:DIgltem( IDC_TEXT_MOVE_LEFT )->Shov.Wlndow( FALSE ): 

153 _outpw( Ox0378. 2 ); 

' 54 

15S 

156 vok! CComPUterizeRemoteControlCa~::OnBtnRlghI() 

157 ( 

158 /I TOOO: Add your control notificaliOn handler code hefa 

159 GetDlgltem( lDC_TEXT_MOVEfORWARO )->ShowWindow( FALSE ): 

160 GetDlgltem( IDC_TEXT_MOVE_BACKWARO )-"StIoYIWndow( FALSE ); 

161 GetOlgltem( lDC_TEXT_MOVE_RIGHT )->Show'Mndow( TRUE ): 

162 GetDIgltem( IOC_TEXT_MOVE_LEFT )-"ShowW'II'Idow( FALSE ): 

163 _outpw( OX0378. 4 ); 
.,. 
16S 

166 void CComput9l'izeRemoteConttolCarOlg::OnBtnLeft( ) 

167 ( 

168 /I TODO: Add your control notification handler coda hera 

169 GeIOlgltem{ IOC_TEXT_MOVEfORWARO )·>ShowWlndow{ FALSE): 

170 Getolgltem( IOC_TEXT_MDVE_BACKWARD )."ShoW'Nlnclow( FALSE): 

171 GetDlgltem( IOC_TEXT_MOVE_RIGHT )-"ShoWVVlndow( FALSE): 

172 GetOlgltem( IOC_TEXT_MOVE_LEFT )->ShowWindow( TRUE ): 

173 _OUfpv,t( Ox0378. 8 ): 

17' 
175 
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176 void CComputerizeRemoteControlCarOlg::OnBtnSIop() 

177 ( 

178 II Tooo: Add your control notification handler code here 

179 GetD!gltem( IOC_ TEXT_MOVEJORWARD )-:.Shov.Window( FAlSE ); 

180 GetOigltem( IOC_TEXT_MOVE_BACKWARO )-:'Shov.Windaw( FAlSE ): 

181 GetOIgltem( IOC_TEXT_MOVE_RIGHT )-:.ShowWndow( FAlSE): 

182 GetOIgltem( IOC_TEXT_MOVE_LEFT )-'ShowWindaw( FAlSE ): 

183 _ootpw( 0x0378, 0 ); 


'" '''5 
186 void CComputElflZeRemoteControlCarOlg::OnTmet(UINT nlDEvent) 
HI7 ( 
188 If TODO: Add your message handler code hare and'or call default 
189 InStatus?" _lnpYo'( 0)(0379): 
190 StatusP" inStatus? & 32 : 
191 StatusP:: 32: 
192 
193 if( Status? I:: 32 ) 
194 ( 
195 if( count ,,:: 0 ) 
198 ( 
197 GetOlgltem( ICC_ALERT_PICTURE }->Shov\I'Nindow( TRUE ): 
198 GetOlgltem( ICC_ALERT_TEXT r'ShowWindow( TRUE ); 
199 colmt.... : 
200 countl :r 0: 
201 
202 ) 
203 E~ 
204 ( 
205 If( counll :::: 0 ) 
206 ( 
207 GetDlgl tem( IDC_AlERT_PICTURE )- 'ShOW'N"tndow( FAlSE ): 
2Q8 GetDlgltem( IOC_AlERT_TEXT )->Shov.Window( FAlSE ): 
209 coon" ....; 
210 count:: 0: 
211 
212 

213 

214 CDialog::OnTimer(nIOEvent): 

215 

216 

217 void CCompulerizeRemoteControICarOIg::QnCancel() 

218 ( 

219 1/ TODD: Add extra cleanup here 

220 _oulpw( Ox0378. 0 ): 

221 

222 CDialog::OnCancelO: 

223 
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APPENDIX C 


Microcontroller Program 


File name: MicroProg.bas 

Line Source Code 

DEVICE 16F84 
2 DEFINE PORTB = 10000000 
J SYMBOL TRIG=B.O 
4 SYMBOL OUT=B.1 
5 SYMBOL IN=B.7 
6 
7 LOOP: SET TR IG 
S SET IN 
9 BUTTON IN 

I (J GOTO ACTION 
II 
12 ACTION: Clear TRIG 
13 SET OUT 
14 DELAYMS (500) 
15 Clear OUT 
16 GOTO LOOP 
17 
18 End 

Fi le name : MicroProg.asm 

Line Source Code 

, 
 ; (C) Leading Edge Technology LId 
3 ; --- Pic Basic Compiler V4.6 --­
4 ; Website: http://LET.cambs.nc[ 
5 ; EMail: johnmorr@mail.keyworld.net 
6 
7 
8 W egu 00 
9 F equ 0 1 

10 
II LIST p~ 16F84 , r=DEC 
12 ; ••••• DEFI. ' E PORTB~ I OOOOOOO ..... 
13 movlw 128 
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H Iris 06 
15 LOOP ; ..••• LOOP: 
16 bsf 06,00 
17 ; . . ... SET IN ••••• 
18 bsf 06,07 
19 : . . •. . BUTTON IN ••••. 
20 bt fse 
21 goto 
12 btfss 
2J goto 
14 goto,.. , ACTION 
:!6 bef 

06.07 
S-I 
06,07 
$- 1 
ACTION 
; .•••• ACTION : CLEAR TRIG . . ... 
06,00 

27 ; ..... SET OUT . .••• 
28 bsf 06,01 
19 : ..... DELA YMS( 500 ) .•••• 
:\() movlw 500 
11 movwf 13 
:\2 elrf 12 
D pb_lab2 
14 nop 
1S nop 
16 decfsz 12,F 
17 gOlO pbJab2 
.'\S decfsz 13,F 
39 goto pbJab2 
40 : ..•.. CLEAR OUT ••••• 
4 1 bef 06,0 1 
..)] gOlO LOOP 
41 END 
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APPENDIXD 


Mode 1 Operation: Movements 

And 


Directions Control 


Movement and 

Din.'Ctions Rutlon~ 


Send a byte = Od to 
P<lrallcl Port 

No lllov ..~m.."Jl t and 
tum 

Program 

Parallel Port 

No No No 
Bulton ­
PrC:-~t:( 1 "! 

Yes 

Sends a byte '" 4d 
to Parallel Pon 

Pin 4, 1'4 changes 

to High State, 


, 5 V 


Button 1 
Pn.:ss ~'ll '! 

Yes 

Sends a byte "" 2d 
to Parallel Pori 

Pin 3. P3 changes 
to High State. 

+5 V 

Button, 

I'n.:ssed ~ 


Ye~ 

Sends a byte ~ I" 
to Parallel Pon 

Pio 2, P2 changes 
to High State, 

+5 V 

4 5 
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No No No 
Billion -­ RUlt(ln ·2Program I'n;:ssed ? Pressed '! 

Yes 

Parallel Port 

Sends a byte :0 8d 
to Parallel Pun 

Pin 4, P4 changes 
to High State, 

+5 V 

Yes 

Sends a byte = Od 
to Parallel Port 

All f> ins changcto 
Low St<ltc, 0 V 

All Transistors OFF Interrace Circuit 1 

Remote Controller 

CM 

7 


Transistor 4, Q4 

ON 


Current fluws 
from Source 2, 52 

to Point 4, Pt4 

Car turns left 

No currents flow 
from both Source 
to all respective 

points 

Car Stop 
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-- - -- - -- -

----- -- - ------------- -- ---------------------

8 ~ ~ ---~ -------------------~------------------
Parallel Port 

[nterface Circuit 1 

Rcmote Controll('r 

Car 

• 
Pill 1. P2 chango Pm 3. PJ changes 

to Hlgh Stale. 
~ 5 V 

-------- ------

Tran~isl()r 2, Q2 

0" 

Pin 4, P4 changes 

to High ~we. 
 to High State. 

I ,5 V-5 \" 

---------+ 
Transistor l. 01 Transistor J, QJ 

On On 

---------J. ---------------------~---------------------- ,, -------------------­
Current fl ows Current flows Currenl flows 


from Source 1. S 1 
 from Source I. S I from Source 2. S2 

10 Point 1. PII 
 10 Point 2, Pt2 to Point J. Pt3 

--- '._---------------­-------_.­ ---_.------------------ ---------------------­
Car mo\'e fo rward Car move Car turns right 

backward 

(0
/~ 

Car jl.lO\,"-' l1elll~ 
and DirC\:lions / 

• 
/ 

( SlOp 
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Mode 2 Operation: Object Detection 


URX sensc 
ullr.LSOnic ~i)!nal 

Mic:roconlrnller 

UTX 
Transmit ultrasonic 

signal 

ObjL'C1 
lntront ? 

No 

LRX 
G..'U,.'n\tc 25~s .j.S V 

squart;: W<lV\' 

i\IIcrocontrotier 

Interfllct' Circuit J 

Signal T rl.nsnllUt't 

Generate 500m:; 
+5V square wave 

TrnnsislOr 6, Q6 
On 

Curren! flows rrom Source Src I 
to Point Pili I 
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I nt~rrac~ Circuit 2 

r .rlIIllel I'or( 

Compuler Progrllm 

Transistor 5, Q5 
On 

Current fl ows from Voltage 
regulator, VR to Pin 12 

Computer Program show 
the result 

Program Display 

SlOP 
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APPENDIX E 


Photographs 


The Remote Control Car in The Remote Control Car in 
Isometric View Left View 

The Remote Contro l Car in The Remote Control Transmitter 

Back View and Data Receiver View 


94 


-





