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Abstract 
 

 

 
 

This thesis is about development of Closed circuit television 

(CCTV) which places an important role in building operations 

and the protection of property and people. The main function of 

the CCTV system is to allow remote viewing (typically from 

several cameras back to one location within the same building) 

and surveillance. It is typically part of an overall integrated 

package operated by security personnel that includes access 

control, alarms, intrusion detection, and communications. A 

typical CCTV system will include, cameras, a transmission 

medium (i.e. coaxial, fiber-optic, twisted-pair), video switcher, 

multiplexer, display monitors and DVR. The CCTV systems are 

widespread all over the world, especially at the airports, hospitals 

and banks. 

The thesis cover all the parts of the CCTV system, giving a 

detailed information, and at last including a practical control 

circuit with a program in C language controlling a camera 

through the parallel port of a PC. 

 

 

 

 

 



 V 

 

 تجريد

 



 VI 

 

Contents 

 

Verse…………………………………………………………….………....….....I 

Dedication …………………………………………………….……....….….….II  

Acknowledgments ….………………………….…………...….…….....……....III  

Abstract……………………………………………….…..…….……....…..…..IV  

  V………………….….…...……..……………………………………………تجريد

Contents ………………………………………………….………...…..............VI 

List of tables……….…………...........…………….……….……….…..…..…..XI 

List of Figures…………………………………….…..……..…....…...........….XII 

List of Abbreviations…………………….……......…………..…..……….….XIII 

Chapter One: Basic Concepts   

1.1   Introduction. …………………………….…….....………...........…..….…..1 

1.2   CCTV System Purposes ….……...……….……..………..…...……..….….1 

1.3   The Applications for CCTV……………..………....….……..…………......1 

1.3.1 Security Applications ………………………………...…..……………..…2 

1.3.2  Safety Applications……...………………………….……..………………2 

1.4    Layout of the Thesis:…...…………………………….….……...….............3 

Chapter Two: Lenses  

2.1   Introduction……………………………….…..……………..……..…….…4 

2.2   Lens Construction …………………………….……….…….….….……....4 

2.3   Chromatic Aberration of Light ……………….………….….…………......6 

2.4   Different Glass groups in a lens ………………….….…..….…..….……....7 

2.5   Lens Formats …………………………………….………...………....….…7 

2.6   Lens Selection ……………………………..………………....……..……...9 

2.6.1   Focal Length …………………..….…………….…….………...…..........9 

2.6.1.1   Fixed Focal Length …………………..………….….…….....................9 

2.6.1.2    Variable Focal Length …………………….….….……..…..........…...11 



 VII 

2.6.1.3     Manual Zoom Lens ………………………....…..….….……..…...11 

2.6.1.4     Motorized Zoom Lens ……………………….……….….…..…....12 

2.6.2        Iris Control of Lens ………………..……….….…..…............…...12 

2.6.2.1     Manual Iris …………..……………………………..………..……13 

2.6.2.2     Automatic Iris Lens ………………….……………...…….….…...13 

2.6.2.2.1   Iris Amplifier ………………………….……...……...…....….…..14 

2.6.2.2.2   Galvanometric Lens……..……………….…….............…........…15 

2.6.2.2.3   Sensor Lens …………………………………….……….....……..15 

2.6.3         Field of View ……………………………..……..…….……...…..16 

2.6.4         F-Stop …………………………………………...….……….……16 

2.6.5         Depth of Field ………..…………….………….…..…….…….….17 

Chapter Three: Camera Specification  

3.1       Introduction……………………………………….…….……..….......18 

3.2       Camera Specification…………………….…….….....…..….….....….18 

3.2.1    The Imaging Chip in the camera ……………………........…...….......19 

3.2.2    Digital Signal Processing (DSP)…………….…….…...……....…......20 

3.2.3   The Video Signal Resolution …………………...….…....….....……...21 

3.2.4    Light Sensitivity ….…………………………………...….…...….…..21 

3.2.5    Signal to Noise Ratio (S/N) ……………….…..….…......…...............22 

3.2.6    Automatic Gain Control (AGC)………..…. ….……...……........…...23 

3.3      Video Cameras ………………………….………..….…….……........23 

3.3.1   Analogue Video Cameras ………………………….…………........…23 

3.3.2  Digital Video Cameras.……………………….……..…..…..…..…...24 

3.4      Types of Cameras…………………………...……….…….….....…....25 

3.4.1    Fixed CCTV Cameras:……………… ...……………....…...….....….25 

3.4.2    Pan, Tilt, Zoom Cameras (PTZ) …..………….………..…..…...........26 

3.4.2.1  Dome Cameras………………...……………………...…..…..…......27 

3.5       Power Source for Cameras..………………....…………….....…...….28 

 

 

 



 VIII 

Chapter Four: Transmission Signal  

4.1    Introduction..…………………………………….….………........….…..29 

4.2    Composite Video…………………………………….….………….....…29 

4.2.1  Video Signal…………….……...…………..…………..….…….….......30 

4.2.2   Vertical Sync Pulses…………………………..…….…..…….….....….30 

4.2.3  Horizontal Sync Pulse……………………………….……………....…..31 

4.3     Horizontal And Vertical blanking……………….……………..……......31 

4.4   Horizontal And Vertical Synchronization……………….……..….……..32 

4.5   The Color Signal……..…………………………..…..…………..….........32 

4.6    Requirements to Produce A Good Quality Picture…………………........33 

4.7    Cable Transmission………………………….…….……..........................34 

4.8     Cable Types………………………………………....……......................34 

4.8.1   Unbalanced (Coaxial) Cables………………………………...………...35 

4.8.2    Balanced (Twisted Pair) Cables…………………......…..…...….......…36 

4.8.2.1  Cable Selection…………………………….……......…...……........…36 

4.8.2.2   Cable Specifications………………………..…..….…....……........…37 

4.9       Fiber Optic Transmission…………………………..........………...…..38 

4.9.1  Advantages Of Fiber Optics……………………….….…...................…38 

4.9.2   Transmission By Light…………………………….…………....……...39 

4.9.3  Transmission Losses In Fiber……………….……….….…............…...40 

4.9.4  Transmission By Multicore Optical Fibers……….…...…….......….…..41 

4.10  Telephone line………………………………………………..….............42 

4.11   Microwave………………………………….…………..…....……....…42 

4.12  Radio Frequency…………………………….….…………..…….…..…42 

Chapter Five :Multiplexing  And Recording 

5.1  Multiplexer Concepts.. …………………………….…...........….………...43 

5.1.1  Multiplexer History..………………………………….….…..…...….….44 

5.2   Multiplexer Types…………….……………………….…..….......……....45 

5.3   Multiplexer Operation………………………………….…….…….…..…46 

5.4 Multiplexer Displays……………………………………………………….47 

5.5      Motion Detection……………………………….…….……….………..47 



 IX 

5.6      Camera Encoding/Decoding………………………..……..….......…….48 

5.6.1  Low Cost Encoder………………………………………………...…...48 

5.6.2  High Cost Decoder (One field memory)……….……...…..…….….....49 

5.6.3  High Cost Decoder/Encoder………………….…………..……....……49 

5.7      A/D Conversions……….………….….………………..……..…....…...49 

5.8      Switchers…………………..……………………….……............….…..50 

5.9      Quads…..………..…......…………………………….…..…...…..….…50 

5.10      Recording System……………………………………....……….....….51 

5.10.1    Video Cassette Recorder (VCR)… ………………...….........…..…....51 

5.10.1.1 The VHS Video Recorder………....………………...…................…..52 

5.10.1.2  Principles of Video Recording………..………………..………….…53 

5.11       Digital Technology & Recording…………………..…..................…..54 

5.11.1   The Digital Video Recorder (DVR)……………….…...…….......…....55 

5.11.2    Principles of Digital Video Recording……..……....……………..…..56 

5.11.3   DVR System Characteristics……….……………….……….…......….57 

5.11.4    DVR Internal Architecture………….……………….….…….....……57 

 5.11.5  Types Of DVR…………………………….…….……..…........…...…58 

5.11.5.1  DVR Capture Board…………………….…………....………..…..…58 

5.11.5.2  PC-Type DVR System…………………….………...…….............…59 

5.11.5.3  Set-top Box DVR (Stand Alone) ………………..…..……..…...……59 

5.12     Advantage of A digital Video Recorder over a VCR……...............…60 

Chapter Six: Circuit Construction and Operation 

6.1    Introduction…………….…………………….….…….……………..…..61 

6.2     Parallel Port……………….………………...….……….…………....….62 

6.2.1   Parallel Port Specification…….………………….…….……............….62  

6.2.2   Computer Side………………….……………….….….………….....….63 

6.3     Zener Diode……………...…….……………..………….…..........…......65 

6.4     Relay.....…………………………….………..…….……....….….…...…65 

6.4.1 Operation……………………………….……….…….…....…..….....…..66 

6.5    Integrated Circuits………………….………….…..……................…..…66 

6.5.1    SN 74LS373 IC………………………..………………….……………67 



 X 

6.5.2    ULN2803.……………..……….………….………………...…....….…67 

6.5.2.1  Connecting the ULN2803 to the Printer Port………....…...….........….68 

6.6        Procedure of Design the Circuit………...…………..………….…...…69 

6.6.1    The Flow Chart…………………....…….…….……….….............……71 

6.6.2    The Program……………………………….…….………..…….…..….72 

6.7       The results……………………………………………………………...77 

Chapter Seven: Conclusion & Recommendations 

7.1       Conclusion …………………….………….……..…....…....…..............78 

7.2      Recommandations:……………………….…...…..….....…..........……..79 

           References………………………………….…............…..……….…....81 

          Appendixes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 XI 

 

List of Tables 

 

 

Table (2.1)    Gives a Comparison For the Various Mediums.               5 

Table (2.2)    Shows The Depth of The Camera Lens Field.                       17 

Table (3.1)    Shows What Quality to Expect From Various s/N Ratios.        22 

Table (4.1)    PAL and NTSC system.                31 

Table (4.2)    Frequency of The Synchronization Pulse.                32 

Table (6.1)     25 Pin D-Sub Connector Pin Out     64 

 

 

 

 

 

 

 

 

 

 



 XII 

List of Figures 

 

 

Figure (2.1)       Refraction of the Medium .     5 

Figure (2.2)     Convex Lens Beam Converge     5 
Figure (2.3)      Convex Lens Scattered Focal Point.    6 

Figure (2.4)   Convex Lens Grouped to Correct Focal Point   6 

Figure (2.5)   Types of Lens Mounts.       8 

Figure (3.1)    Fixed Camera.                25 

Figure (3.2)       PTZ Camera.                 27 

Figure (3.3)     Dome Camera.       28 

Figure (4.1)  The Composite Video Signal.     29 

Figure (4.2)  Unbalanced Cable.       35 

Figure (4.3)  Balanced Cable.       36 

Figure (4.4)   Construction of Single Optical Fiber.    40 

Figure (4.5)   Multiple Fiber Cable.      41 

Figure (5.1)   Multiplexer.                               43 

Figure (5.2)   Video Home System.                   52 

Figure (5.3)   VHS Tape Cassette.                           53 

Figure (5. 4)    Digital Video Recorder.      55 

Figure (5.5)  PC Based DVR.       58 

Figure (5.6)  PC Type DVR.       59 

Figure (5.7)    Set-Top Box.       59 

Figure (6.1) the Circuit Connections      61 

Figure (6.2)     Parallel Port Female.      63 

Figure (6.3)    Zener Diode Connection.      65 

Figure (6.4)    Some Types of Relays.      66 

Figure (6.5)  ULN2803 IC        67 

Figure (6.6) the circuit program flow chart     71 



 XIII 

List of Abbreviations 

 

 

No. Abbrev. Meaning 

1.  CCTV  Closed Circuit Television 

2.  C-mount Cine Mount 

3.  CS-mount Cine Short Mount 

4.  CCD Charge Coupled Device 

5.  FOV Field of View 

6.  DSP Digital Signal Processing 

7.  S/N Signal to Noise 

8.  CMOS Complementary - Metal Oxide Semiconductor 

9.  AGC Automatic Gain Control 

10.  DVD Digital Video Disc 

11.  PTZ Pan, Tilt, Zoom 

12.  NTSC National Television System Committee 

13.  SECAM Sequential Color with Memory 

14.  PAL Phase Alternation Line 

15.  PVC Polyvinyl chloride 

16.  RF Radio Frequency 

17.  A/D Analogue to Digital 

18.  VCR Video Cassette Recorder 

19.  DVR Digital Video Recorder 

20.  VHS Video Home System 

21.  LAN Local Area Network 

22.  DSL Digital Subscriber Line 

23.  SPP Standard Parallel Port 



 XIV 

No. Abbrev. Meaning 

24.  EPP Enhanced Parallel Port 

25.  LPT Line Printer Terminal 

26.  IC Integrated Circuit  

27.  LED light-Emitting Diode 

28.  EMF Electric Magnetic Field 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 XV 

 
 
 
 
 
 



 16 

 


