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PREFACE

	This Electronic Locker system is a project design of the graduating students of Bachelor of Science in Electronics and Communications Engineering whose names attached in cover page of the College of Engineering of Tarlac State University for the Academic Year 2007 – 2008.
	To improve existing non – electronic equipment is not quite easy because of lack of information on how to start a project for the first time. It will not be so sure on funding large amount for such experiment but still you have to make it working.
	As part of the curriculum or let us say, it is actually part of the challenges to be face by the students to make such invention to apply the knowledge gain from previous years.
	Project design or feasibility study is not as easy as we know. If considered as one, it is a stepping-stone to a worthwhile and self – fulfilling career. Once you start with it, you will likely be pouring a lot of interest and devoting more attention.
	You have to understand these basic principles to appreciate life as an Electronics Engineering student.
	For each project, it did not take us just one prototype but two or three units until we are satisfied. Of course, this does not include the number of revisions made to come out with the first working and trouble – free prototype.
	Lastly, we fully understand the cost, the time, and the efforts of each member to succeed for this project.
	


agnes, edna, irish, dunnlee, jonathan, gerwin
 harold, dwight, richard,aAlvin, dj
7th of March, 2008
ACKNOWLEDGMENT

	First, we would like to thank God Almighty, for giving us strength and wisdom in pursuing this feasibility study.
	We are deeply grateful to the following people without whom this feasibility study would never be possible.
	Engr. Crispin I. Flora, for giving us opportunities in enhancing our knowledge in improving our feasibility works.
	Engr. Christian De Ocampo, our Design I & II mentor, for having the time to listen to our ideas and for encouraging us to improve our project.
	Prof. Enrico T. Tañedo, CASS instructor, for his unwavering effort in evaluating, analyzing and strengthening of grammatical structure of our papers.
 	Engr. Cristopher N. Yalung, one of our ECE instructor, for bearing with our shortcomings and sacrificing part of his schedule to enable us to finish our project.
	Engr. Jay M. Turla, for creating the images, floor plans, elevations, wiring diagrams, schematic diagrams and other similar items through the use of  AutoCAD.
	Ms. Darlene Calderon, a CBA student, for some advices regarding our Chapter V paperwork or Financial Analysis.
	Mr. Roy Tolentino, a CPA, for assisting us in matters involving accounting and financial issues regarding our project.
	And to all others whom we failed to mention here, who contributed with all their resources and time for the completion of this project and helped lighten the load of our group, thank you very much and God bless you all.
agnes, edna, irish, dunnlee, jonathan, gerwin
 harold, dwight, richard,aAlvin, dj
7th of March, 2008

TABLE OF CONTENTS

Cover Page…………………………………………………………………………………………..i
Approval Sheet ………………………………………………………………………………….......ii
Preface……………………………………………………………………………………………….iii
Acknowledgment …………………………………………………………………………………...iv
Table of Contents…………………………………………………………………………………....v
Main Section…………………………………………………………………………………….......1
	Overview……………………………………………………………………………………1
	Definition…………………………………………………………………………………...2
		Statement of the Problem…………………………………………………………..2
		Goal………………………………………………………………………………...2
		Review of Related Literature………………………………………………………3
		Definition of Terms………………………………………………………………..6
System Specifications……………………………………………………………………………….8
	Functional Description……………………………………………………………………...8
	Constraints…………………………………………………………………………………..15
	Resources…………………………………………………………………………………...15
	Cost…………………………………………………………………………………………15
	Schedule…………………………………………………………………………………….16
Configuration Development…………………………………………………………………………17
	Development Procedures……………………………………………………………………17
	Conclusion and Recommendation…………………………………………………………..17
References…………………………………………………………………………………………...18
 (
Appendices………………………………………………………………………………….19
)	Bibliography………………………………………………………………………………...18
CHAPTER I MAIN SECTION

1.1 Overview
The project design Electronic Locker System functionally comprises of a hardware and a software in its assembly. The former is the construction of locker units that operates electronically through the integration of electronic devices such as a barcode reader and magnetic actuators that innovates the key-operated lockers into a much modern type. In addition, a software system is precisely analyzed and designed to come up with effective system for the operators as well as the users in which is installed in control of a host computer.
	This project as described in the composition of its parts will only work and assures to give its greater performance when all of its components are surely connected. It consolidates a computerized system wherein the provider or operator manages a database containing a profile and all other necessary information about the users or customers. The user whom is recognized by the system after swiping an identification card on the barcode reader and entering the right pin codes issued have the sole access to lock and unlock a slot in the locker that offers a truly security solution.
Security pertains to freedom from danger, as it is relevant in many institutions especially in the maintenance and proper care of their facilities. One of the features of this proposed product is the consolidation of a computerized system. Its database contains all the necessary information about the customer as required by the provider or operator. Only the user whom is recognize by the system can use and have a sole access on the designated lockers provided with pin codes. It aims to attain convenience and orderliness.




1.2 Definition
	The construction of locker units operates electronically through the integration of electronic devices such as a barcode reader and magnetic actuators, etc. Which solely controlled by the software system with its specialized database intentionally done to be use and access by the College of Engineering of Tarlac State University, wherein the provider or operator manages a database containing a profile and all other necessary information about the users or customers through the use of a host computer. The user whom is recognized by the system after swiping an identification card on the barcode reader and entering the right pin codes issued have the sole access to lock and unlock a slot in the locker that offers a truly security solution.

1.2.1 Statement of the Problem
	The purpose of this project design is to modernize and upgrade the utilization and system of existing lockers. Specifically, the design study sought answers to the following questions:

1. Do you want a personal locker in keeping your heavy and bulky things when going to school instead of bringing them daily?

2. Does the key - operated locker give the user privacy in using his/her locker?

3. Knowing that the lockers are on a rent basis, are you willing to pay the whole month if you were only to use it for 1 week?

1.2.2 Goal
	The goal of the design project is to eliminate the use of key locks and number locks in the existing lockers and replace them with an electronic type locks for ease of use and security reasons. With the use of identification standard procedures and public accessibility of these existing locker systems, the study aims to make the system electronically based to justify only the sole member or students of College of Engineering, it only means that non-engineering course can’t access the system. Moreover, with the good analysis of implementing the prepaid form to use and avail it in the way of the users need, to make it more convenient and affordable to use.

1.2.3 Review of Related Literature

Addressing Parallel Ports

Port
	A port contains a set of signal lines that the CPU sends or receives data with other components. We use ports to communicate via modem, printer, keyboard, mouse etc. In signaling, open signals are "1" and close signals are "0" so it is like binary system. A parallel port sends 8 bits and receives 5 bits at a time. The serial port RS-232 is a multidirectional that sends and receives 1 bit at a time. 
[image: article1_002]
Parallel Port - Status Ports:
These ports are made for reading signals. The range is like in data ports, which are S0-S7. However, S0, S1, S2 are invisible in the connector (See my picture in the article). I mentioned these are for reading signals but S0 is different, this bit is for timeout flag in EPP (Enhanced Parallel Port) compatible ports. The address of this status port is 0x379. This will always be refer to "DATA+1" and it can send 5 numeric data from the 10 - 11 - 12 - 13 - 15 the pins. So how can we reach the data ports? It is simple: every parallel port has an address. In Windows 2000, you can see yours by Settings > Control Panel > System > Hardware > Device Manager > Ports (COM & LPT) > Printer Port (LPT1) > Properties = in Resources > Resource Setting and you can see your address for your parallel port. For Ex: Mine is 0378-037F. This is hexadecimal like in math (mod 16). 0x378 belongs to 888 in decimal form. In this way, you can look for your com port or game port addresses. Let us enlighten these bits with a printer example:
· S0: This bit becomes higher (1) if a timeout operation occurs in EPP mode. 
· S1: Not used (Maybe for decoration :)) 
· S2: Mostly not used but sometime this bit shows the cut condition (PIRQ) of the port 
· S3: If the printer determines an error it becomes lower (0). Which is called nError or nFault 
· S4: It is high (1) when the data inputs are active. Which is called Select 
· S5: It is high (1) when there is no paper in printer. Which is called PaperEnd, PaperEmpty or PError 
· S6: It sends low impact signaling when the printer gets a one-byte data. Which is called nAck or nAcknowledge 
· S7: This is the only reversed pin on the connector (see my table in the article). If the printer is busy and it cannot get any additional data this pin becomes lower. Which is called Busy 
Parallel Port - Control Ports:
This port usually used for outputting but these can be used for inputting. The range is like in data ports C0-C7 but C4, C5, C6, C7 are invisible in connector. Moreover, the address for this is 0x37A 
· C0: This pin is reversed. It sends a command to read D0-D7 on the port. When the computer starts, it is high in the connector. Which is called strobe 
· C1: This pin is reversed. It sends a command to the printer to feed the next line. It is high in the connector after the machine starts. Which is called Auto LF 
· C2: This pin is for reset the printer and clears the buffer. Which is called nInit, nInitialize 
· C3: This pin is reversed. Sends a high (1) for opening data inputs. It is low after the machine starts. Which is called nSelectIn 
· C4: Opens the cut operation for the printer. Not visible in the connector... 
· C5: Sets the direction control in multidirectional ports. Not visible in the connector... 
· C6: Not used and also Not visible in the connector... 
· C7: Mostly not used but it is used as a C5 in some ports. Not visible in the connector... 
Parallel Port -Ground Pins:
These are (G0 - G7) the pins from 18 to 25. These are use for completing the circuit.
After these, I used data ports in my application because there are reversed pins in control and status ports. Here is an explanation for reversed pins: While you are not sending any signals to the data port it is in closed position like "00000000" so the 8 pins have no voltage on it (0 Volt) .If you send decimal "255" (binary "11111111") every pin (D0-D7) has a +5 Volt... On the other hand, if I used control ports, there are reversed pins which are C0, C1 and C3 so while we send nothing to the control port its behavior is "0100" in binary (decimal "11")... If I receive e-mails from you I can make apps using control and status ports...
	Signal
	BIT
	PIN
	Direction

	-Strobe 
	¬C0 
	1
	Output 

	+Data Bit 0
	D0 
	2
	Output 

	+Data Bit 1
	D1 
	3
	Output

	+Data Bit 2
	D2 
	4
	Output

	+Data Bit 3
	D3 
	5
	Output

	+Data Bit 4
	D4 
	6
	Output

	+Data Bit 5
	D5 
	7
	Output

	+Data Bit 6
	D6 
	8
	Output

	+Data Bit 7
	D7 
	9
	Output

	-Acknowledge 
	S6 
	10
	Input

	+Busy 
	¬S7 
	11
	Input

	+Paper End 
	S5
	12
	Input

	+Select In 
	S4
	13
	Input

	-Auto Feed 
	¬C1
	14
	Output

	-Error 
	S3 
	15
	Input

	-Initialize 
	C2 
	16
	Output

	-Select 
	¬C3 
	17
	Output

	Ground 
	- 
	18-25 
	Ground




1.2.4 Definition of Terms

· Lock – a device used to conceal an object, prevent others from using, seeing, and manipulating.
· Locker	– an object normally a box that stores things
· Barcode – an image of consecutive bars that holds information used in identifying certain names and numbers not readable by the naked eye
· Barcode reader – a device used to decode and read the barcode.
· Keypad – a device used to type information in the device
· Parallel port - port used in computers that send signals of high and low, port normally used for printers.
· Drop bolt – electronic lock driven by current that produces magnetism, device that is used for locking doors, etc.
· Database System – where all the respective names of student of the College of Engineering are keep and design to fit with the system design. It contains all the necessary information about the customer.


CHAPTER II SYSTEM SPECIFICATIONS

2.1 Functional Description
	The project design Electronic Locker System is composed of a hardware that consists of the lockers itself operated electronically by the integration of electronic devices and a software system, which is in control of a stand-alone computer. Each slot of the locker unit installed with magnetic actuators in which the user will have the only access to lock and unlock by just encoding his/her pin codes.
Security pertains to freedom from danger, as it is relevant in many institutions especially in the maintenance and proper care of their facilities. One of the features of this proposed product is the consolidation of a computerized system. Its database contains all the necessary information about the customer as required by the provider or operator. Only the user who is recognize by the system can use and have a sole access on the designated lockers provided with pin codes. It aims to attain convenience and orderliness.

Block Diagram
	Figure 2.1, explains how the actual parts: computer, interface and the lockers bolt, connected in each other. Through the host computer, which is the main controller of the system, manage the accessing and processing of input data to unlock and lock the drop bolt. 

Wiring Diagram
Figure 2.2, shows the actual connection or wiring of the electronic locker system parts, supplied by a 220V/AC source.
 (
Circuit Diagram
The circuit diagram for the whole circuitry can be seen on Appendix H.
)

[image: ]









Figure 2.1 Block Diagram
[image: 2]
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Figure 2.2 Wiring Diagram
Actual Setup of Locker
 (
The projected box shows the dimension of the locker slot where the total dimension of the whole unit or 30 slots are 5ft height, 2ft width and 6.6875ft length.
)[image: locker]
Figure 2.3 Actual Setup of Locker

The proposed actual setup of locker shows above, design to be more precise in cabling (inject wirings inside the locker). The barcode reader hides it inside to protect it against to the student who may play it and destroy or damaged it, also with the monitor and the other parts of the CPU.

Electronic/Electrical Parts
Illustrated below are the electronic and electrical components that comprise the electronic lockers.
	Parts
	Functions

	
[image: CIMG8835]
Photoelectric sensor
	
Connected to the barcode reader for detecting ID cards.

	
[image: relay]
Relay
	
An electronic switching device connected to the photoelectric sensor and barcode reader.  

	
[image: CIMG8840]
Relay Driver
	
An electronic switching device connected to the out terminal of the RS232 used to trigger the drop bolts.

	
[image: db-25]
DB-25 Pin Connector
	
A serial port which serves as an interface for the signals from the computer to the relay drivers.

	
[image: CIMG8832]
Data Cable
	
An interface used for data signal transmissions.

	[image: CIMG8833]



Barcode Reader
	
A device used in analyzing information.

	[image: CIMG8837]



Numeric Keypad
	
A device used to input the users pin codes.


	
[image: CIMG8834]
Power Supply
	
Supplies 12-volts dc to the electronic parts.

	
[image: CIMG8842]
Drop bolt
	


Serves as locking device that uses magnetic mechanism.

	


UPS
	

Use as a back-up power supply




Figure 2.4 Electronic Parts
	The specifications of the electronic parts in Figure 2.4 can be check in Appendix.



System Flowchart
[image: editedxxx]













Figure 2.5 System Flow Chart
	This system flow chart explains how it process through the integration of software and the database. With the use of Visual Basic 6.0, it was made to furnish in that way students can easily access on to it.  

[image: ][image: ]Software Interface




 (
Home Page
) (
Register User Page
)
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Available Locker Status Page
	From the home page, you have three options to choose which as shown in the software interface namely: General Info., Register Locker, and Manage Locker. Through correct input of information, the user can access certain locker. By entering the specified number to press, you can way in the next page. By pressing “ * “ in the numeric keypad, it will appear the home page back. Through only in the barcode reader you can enter or input your bar-coded identification card, while pin code on the numeric keypad.




2.2 Constraints
The constraints related to the project design are: The use of the code 93 not readable by our barcode reader. It is necessary to use the standard code 39 for accessing the system. Code 39 is the standard barcode that are using by the groceries. In addition, we have concluded that code 93 is minimal to use. 
Usages of lockers are limited to the database of students enrolled at College of Engineering, Tarlac State University only.

2.3 Resources
	The raw materials used for the electronic locker system especially on its control cabin are locally available in the market.  Specifically, the prototype circuit consists of relay driver, drop bolt, photo-electric sensor, relay, DB-25 pin connector, data cable, barcode reader, numeric keypad and electric cord are supplied by PCUM in Metro Manila and Benerson located in F. Tañedo, Tarlac City. For the database, the computer unit to be used was purchased from Computer Zone located at F. Tañedo in the vicinity of Tarlac.
		
2.4 Cost
	
	Materials
	Qty.
	Unit Price (Php)
	Cost (Php)
	Supplier

	Relay Driver
	4
	160.00
	640.00
	PCUM

	Drop Bolt
	4
	2,200.00
	8,800.00
	PCUM

	Photo-electric Sensor
	1
	4,960.00
	4,960.00
	PCUM

	Relay
	1
	35.00
	35.00
	PCUM

	Power Supply
	1
	650.00
	650.00
	PCUM

	DB-25Pin Connector
	1
	45.00
	45.00
	Benerson

	Data Cable
	1
	250.00
	250.00
	Benerson

	Barcode Reader
	1
	3,700.00
	3,700.00
	Benerson

	Numeric Keypad
	1
	400.00
	400.00
	Benerson

	Electric-cord
	1
	35.00
	35.00
	Benerson

	Computer
	1
	10,000.00
	10,000.00
	Computer Zone

	Total
	29,515.00
	




2.4 Schedule

	Activities 
	2007
	2008

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May

	A. Preparation of the Project Feasibility   
     Study     
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	B. Obtaining of Funds
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C. Registration of Business
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	D. Site Selection and Renovation of 
     Fabrication Area
	 
	 
	 
	 
	
	 
	 
	 
	 
	 

	E. Ordering and Purchasing of Supplies 
     and Equipment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	F. Hiring of Personnel
	
	
	
	
	
	
	
	
	
	

	G. Fabrication and Assembly of Service 
     Equipment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 










CHAPTER III CONFIGURATION DEVELOPMENT

3.1 Development Procedures
	In electronics, the field changes rapidly.	Developments on existing machine/equipments which are not electronically – operated is not impossible to think about. An example of these is the typical locker/cabin. There is such security which relies on the key but that would not make any sense if you will only crack the locks to open it. That is why, Electronic Locker System was introduced by the proponents showcasing a much conducive, user – friendly, easy – to – use and secured locker.
	The first thing to do is to create a prototype for the locker trough tedious and numerous researches on choosing the right components for the circuit. Considering also the software to be used for the database and done in Visual Basic language.
	To come up with the realization, the circuit was completed, trough the used of photo sensor, barcode readers, relay drivers and drop bolts as the locks of the locker units.
	All throughout the operation, seller would not spend hard time for buying spare key for the locker because of its stand-alone features; from paying to using the unit is easy.
	
3.2 Conclusion and Recommendation
	For further revision regarding this project study, it is highly recommended that the use of smaller sizes of drop bolt will lessen the expenses in producing locker units and reduce the dimension of per slot to make it more fitted on its door.
	It has been concluded that there is a need of Electronic Locker System based from the surveys and interviews from the school head because of its highly innovative style of lockers.
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APPENDIX A

BARCODE READER
LAG-960 Series
ISO-9002 C[image: ]ertified
Features
· Wave length: 670mm
· Scan speed: 100 or 33 scans per second
· Reading depth: 0 to over 2 meter, depend on different series
· Reading width: Up to 65mm for contact reading
· Up to 250mm for reading depth of 380mm
· Reading PCS: 0.45 or larger reflection factor of space and margin
· Interfaces support: Keyboard wedge, RS-232, Wand emulation, TTL,
USB, etc.
· Full functions of built-in decoder, software configuration, support reading
most types of barcode.

Engineering Design
Power source 		:+5VDC, 5%
Processor 		:Intel 80C31
Decoder 		:Proprietary
Body Material 		:ABS
Current Consumption 	:55mA~90mA(max.)for undecoded
Weight 			:140g (without cable)
Shock Resistance 	:1 meter drop onto concrete

Readable Barcodes
Code 39, Full ASCII Code 39, UPC/EAN/JAN,
CODABAR, Interleaved 2/5, Code 128, Code 11,
MSI/PLESSEY, Code 4

Operating Environment
Operating Temperature 	:0 C to 50 C
Storage Temperature 	:-20 C to 65 C
Relative Humidity 	:5% to 95% non-condensing
EMI Emission 		:FCC class A
Ambient Light 		:3,000 to 8,000 lux
Connectivity 		:DB9, DB25, AMP,RJ-45, RJ-11, DIN 5

Webpage: http://www.barcode-manufacturer.com/barcode_scanner/ccd_laser/lag-960a.html

APPENDIX B

DATA CABLE
PRO Series serial / parallel extender - 1.8 m
[image: 497581-2805]

Description:
Article Number		:33644
Manufacturer		:Belkin
Product Number	:F3D112B06
Weight				:0.2 kg

Webpage: http://www.belkin.com/de
	http://www.itboost.de/eshop.php?action=article_detail&rid=standard&s_supplier_aid=33644





























APPENDIX C

DROPBLOT
EC235 Electric drop bolt lock
[image: CIMG8842]
Technical specification
Power 			:DC 12V
Operating current 	:250 mA
Starting current 		:650 mA
Temperature 		:15° Celcius
Holding force 		:1000 kg
Weight 			:1.05 kg
Delay time 		:0/3/6/9 seconds

Webpage: http://www.magnet.com.my/Product_spec/Access_spec/LCJEc235.pdf



























APPENDIX D

NUMERIC KEYPAD 
AC210USB by Kinesis
[image: CIMG8837]

Specification Sheet
Feature Summary:
· Integrated 2-port USB 1.1 hub 
· Low-force, low noise, tactile mechanical key switches. Designed in collaboration with the world's premium switch manufacturer, Cherry 
· Includes 4 additional highly used keys (ESC, Tab, Backspace & Keypad equals) for increased editing efficiency 
· Long lasting lasered key legends 
Compatibility
Windows
· Available USB port, plug and play compatible with any systems with USB ports. Uses generic drivers provided by the operating system. 
· Windows 98, 98SE, ME, 2000 & XP 
Mac
· Available USB port, plug and play compatible with any systems with USB ports. Uses generic drivers provided by the operating system. 
Linux, Sun and other Non Windows Platforms
· Available USB port. Uses generic drivers provided by the operating system. Due to the heterogeneity in these platforms, Kinesis cannot guarantee compatibility with these systems. However, if your system can use any USB mouse and keyboard, it will probably work with this numeric keypad. 
Webpage: http://www.ergocanada.com/products/other/kinesis_low_force_tactile_numeric_keypad_ac210usb.html

APPENDIX E

PHOTOELECTRIC SENSOR


[image: ]

Mounting recommendations

Free zone
Providing the following free zones is mandatory for reliable operation.
[image: ][image: ]
Sensing range
· The effective usable sensing range is
0 < sr < 0.81 sn
· measured with the square standard target with l = Øa
or l = 3 x sn.
· Tightening torque
· The specified maximum tightening torque MN should not be exceeded.
· Sensing face
· The sensing face should not be mechanically damaged.
· These Proximity Switches are not suited for safety related applications.

Webpage: http://www.automationdirect.com/static/manuals/sensors/sensors.html

APPENDIX F

POWER SUPPLY
[image: ]
[image: ]

Webpage: http://www.coselusa.com/pdf/product/parts/P50E.pdf







APPENDIX G

POWER RELAY
[image: Power relay]
Key Specifications/Special Features:
· Dimensions: 19 x 15.5 x 15.8 
· Contact data: 
· Contact form: 1A, 1B and 1C 
· Contact material: Ag alloy 
· Contact ratings: 
· 1A: 10A 240V AC, 12A 120V AC, 24V DC 
· 1B: 8A 240V AC 
· 1C: 10A 120V AC, 24V DC and 7A 240V AC 
· Maximum switching voltage: 250V AC/30V DC 
· Maximum switching current: 15A 
· Maximum switching power: 2,770VA/240W 
· Initial contact resistance: 50m Ohms 
· Life expectancy: 
· Electrical: 100,000 (rated load) 
· Mechanical: 10,000,000 (no load)
· Coil date: 
· Rated voltage: 3 to 48V DC 
· Coil power: 0.36W, 0.45W
· General date: 
· Insulation resistance at 500V DC: 100M Ohms 
· Dielectric strength: 
· Between open contacts: 750V AC 
· Between contacts and coil: 1,500V AC
· Operate time: 10ms 
· Release time: 5ms 
· Ambient temperature: -40 to +85 degrees C 
· Weight: 10g 
· Terminal type: PCB 
· Cross-reference:
· OMRON: G5L 
· NAIS: JS 
· OEG: ORW 
· SONG CHUAN: 833H 
· FUJITSU: FBR 161-H 
·  (
Webpage:
 
http://www.helishun.com/index.html
)ZETTLER: AZ 943 P and B: T72

APPENDIX H
CIRCUIT DIAGRAM
[image: ]


CONTINUATION OF APPENDIX H
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