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win or the eperation of the door module is shown in 6 g. 3.
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3.3 Fingerprint Capture

Omee the capture module 3 uticlized, whenever a fingerpring sample i oaded oto

either from - from a fingerprint veasder, a corresponding gvent i

fired. When the capture module s infiialived, a special sensor 18 sutomatically plugged,

Hring the corresponding plugging event: the “File” sensor, Enabling image coplure on this

special sensor 15 required moovder o load Dngerprint umages from picture files.

34 Fiongerprint Image Format

The fingerpring inage format used in the Fiogerpont SDK Bbrary is ap

oia

width * beight unsizaed byies. Bach byte reprosents a single pived of the nagy

i5 arrangzed iy left o right, top 1o bottom order. There's no padding, each line mmmediately
folinwes the previous one. Bach pixel bas a grayvacale value vanging from 8 (pure black) o

285 {pure white), This format does pot store infurmation sbout the resolution or st

The color cading formatl used by the Fingerprint SDE library is the BGR 24-hits

fonm i

wib, Fach color channel has 256 levels (0 1o 2551 and the color is ended g5 the Integer

eo channels valoes i the sivict order bhue-

number covnposed by the en-red {most

sigmficant byie 1o feast signifioans bytey, or, blue ¥ 6535336 + green x 256 + ved.
Sorpe examples

means pure red;

cinaly or BOFFGO (hey)y means pure green;
3.8 Contexis

Congexts are an advanced feamre used 102

& aliow two of more biomeiric operations to be exeenind at the same time

v
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identification or verifioation envivorunenis

et ready-

Most homelric applicofions are moractive andd dop’t execute more than one

biomelric oporetion @ a iine, using fust the dethull context. B, for example. 1o pertform

rprint identifications simubianecusly on s mdtithreaded  sorver, cuch

siennfication must be executed on s own context, Two opera

sneously in the same context becavse they are vy guarantend to be thread-sate,

new context for ecach operstivn thar will he od sinmbtan

2

guaramess the thread safety

Farthermore, each context has ity own matching parameters, making it possible 1o

wnnbe, i oa fwo-dovel

H
fS

eation or veritfication spviroronenis, For o

curiiy Mometric application, nstead of tightoning or lowering the matching parnmeters

depending on the security leved before performing @ maching, two contexts, each one

i

with the approprizie matching parameters, may be created; any fngerprint matching is

then performed in a context corresponding 1o te vight secusity tevel.

37 Vhresholds and Rotation Tolerance

The idevtificstion and verifization functions

soverned by bwo imporiant parameters: threshold and votau

—

¢ thresholbd 18 the minisom score needed 10 sia

that two fingorprings do match, The

default value s 45 for the idennification

s and 25 for the venfication process.

The default valugs were used in the development of this blometiric

~.

2 orotaiion olorance defipes the maxinum ace

jort i

betwern two Nngerprints being compared that will result v g watch, This value is valid in

L




wise and counler-ciockwise dircetinns, so the maximun value that can be set is

3.5 Harvdware Maodule

The software moduls is interfaced with the hardware module thron

port of the computer. The bardware module which is the door module consist of the
following compongns

# Powsr Supply Unit

@ The Svstem controtler mundule

& The visual display wnt

38,1 Parallel Pory

The Pars art is the most comumonty used port for Inferfacing homemade projecis of

seale protects, This port will allow the fopur of up 1 9 bits or the ontpol of 12 biis
stoany one given tme, thus reguiring winimal exierngl clrenitry to implament sty

shinpler tasks. The port s composed of 4 control lines, § slatus hoes amt 8 data Hoes. [

found commonly on the back of a PC ss o DType 25 Pin female comnector. For the

R

of the data pont of the parallel por

LA

purpose of this project pin 2 and pios 18 - 2

used fr cormmurnention with the door module,

The Data Port or Data Reg g data on the Pagaliel

ey

Porrs data Hoes (Pins 2-9) This vegister s normally a write only port I you read from

sorrt, vens should get the last bvle serd. However i the port s bi-directional,

reveive data on thids address,




on of a paratlel port is shownin fig 3.3
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1 shovws the Pin Assignments of a I-Type 25 pin Parallel Port Connector,
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3.8.2 Baflery
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38,231 Transformer speetficatinn

The Transformer nsed for this project i a 12V, S00mA YVositage Transformer. 1

Sormer was not rewound since twas seaciby
2.8.3.7 Rectifiey

Doctifier diodes comnected in a bridge are used i the cicuil convart AL g

it

S TSI A T 5'- T
mabsating D0, F

- pypical fow oot rectifiors, ihe Do it GU0FY ., this i the

value that will be used for the purposs of anslysis

i Fag 31
o full

5 COnuCng

v wilh e in the off stade.

07 and 04 conducts during the

g state. And during e period =1 2

sy showing the npud end output Sig

L ouTPUY
??\PL? e / /

The ootput of a bridge rectilier i given a5

= peak value of the Ao voliage being rectified

102
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-t
&
ooy

¢ = peak onipnt voltage

ot the secondmry voltage

.‘ =dinde volis 20 d}‘{}p (3.7 }

From the parameters given above, it can be doduced that;

Revall thar the

S T ST S e AN I T S I Y e T S A T
Phis maphies that V,, g 1262 - 2x0.7 = 15571 Volts

Beonfier diodes are raie

2833 Filters

Full wave rectified vol

Y A& CAPACHDY viz capactiors are used
power supply crenit. They have polarity; that is 1o say they have

clectrodes. It is thevefore important 1o uote the particular way the
are sonmeeted. When eaing electrolytic capacior one must pay attention o the masimum
volisge, which can be used. This is the breakdown voliage. The breakdown voltage is the
eoltage that when exceeded ol cause the dieleetric {nsulator) inside the capaciior

3

ctrofyite capavitor whish is connected in parsliel o the

hreshdown ond somduct |

s

ouiput of the rectifier to perform simoothening: this reduces the ripple, smoothening s not

‘.‘ : PP SN PP oI 3 SV
perfect due to the capacitor voltage falls 3

given a smal vipple

vodtage. The output of o filter capacitor is as shown in ¥




Une of the mportant vatings of a power eircuit is the ripple facior,

No ripple viiiage can be caloulated in terms of the cireult parametors shown below:

H
. {in ¢ oy
ir}, Lo {i!,fl 0};7{: : 4 4}

Whare {, = load current in Aropere

i Herte

L= Capacttor value in farad

From nipple facuw eguaiion

y

30 F P

y ¢ \

Ver, =0 X VW om T8O £%.5%
(34 j: oy (L;;" .,

) g
: S

For most electronios civcult a ripple factor o

Yogey 7 ry g
Ve = Y 70 (3.7




Comparing the above equations, it oplied thai;
‘ . SR
Z/I»C ) {.).l :'

fae 7
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P E < {3 . my
;,, Li ¥ Az f105
b 3
. T d S0
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" Ven
‘o the smoothening capacitor, A

:x the required value for ¢

egustion thereiore

foti
}, ERS AR LG 2 8 85

fower tipples.
fod with a current of approxin

(S R

r capacttor witl give
soied to b

For thas cirenit each part s exp

Pamps and the supply voltage 15 158

.34 VYoltage Hegulation

the DU volisge there are st some AL variation which is called the
AL variations with res

oltage, this along with the DO valug, The smelloy the AL
or civewit opergtion. Voltage regulator is a dev

¢ that receives

AR

£

Yaoltag

e reguintors are ¢

1oy the PO v
e inpuis and provides a fxed voltage value,
{or vartable output vol

cirvet

v design

voltage regalatoy was used in the case of oy

ek
s
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shows the pin descripsion of the ATE9CS2 microcontrolior

Table 3.2 Pin description of the ATEH(SE

%”éiif%(’i%??’%“i Y
PLO-PLY Port ]

o RS- iic‘ a0t '
P30T Port 3
KIALZ-Cryvsial

] siali-Orystal »

| GND-Grouns] N
PLOPLT, Port 2
PRENP sogran Store Hoable
: ,ddrs:f_as; Latch Hnable ]
, Port

ve Fower Supply

3.0, VISUAL DISPLAY UNIY

The visual onit used was a Ho~character-by-2iine dot matnis alphanumeric LOD.

Fhisds shown in f1g. 3.1

Fig. 300 Dagram of the 16XE LOD Display
2,018 LOD Interfacing with System Centralier

The LOD Chavacter siandard requires 3 comrol Hnes as well as eithar 4 o

Hanes for the deta bes. 1 the LOD operates in the 4-bit data bas mode, this requures 3 totad

of 7 data Hines (2 control lines plus the 4 lnes for the data busy. However, for tus project,

the 2-bit data bus is used and the LCD will require 2 total of 11 data Boes 3 control lines

plos the § Hees for the dain busy This 8-bit mode realizes the desired operational

\
L
Loy




cocnre overhead. The three control Hnes aee 1¢ Herred 1o a3

The N Line iz calied "Eaabde”. This crmurol iine is need to el the LD U

s, To send data to thy LICD, yong program should make sure this line s low

{6 and then set the other (wo control Hues andfor put deta on the data bes.

The B3 line is the "Register Seleot” line, When BS i3 Jover (1, the data is 1o be tremted as 2

comnnand o7 special instruction {such 85 clear screen, posiiion cursor, 0. When RS i

Ry

e

Cihe data heing sent is text datn which should be Haplayed on the sereen, Vor

example, W display the fetter 717 on the sereen you would set RS high

The BW Hpe is the "Read/Wiite” comirol Hne, When RW is low {0, the informatio

X A

o the daia bus s boing seisten fo the LD When RW s high (1) IR

ading) the LOD. Only one nsired tiom {"Get

effeciively querying (07 1

NI

T3 stus”y te s read command, All others are write commands, so BW will abriost

abways be low.

b




shows DO R

ns and thelr funciions;

Table 3.3 LO0 P and Thelr Ponations

m
"
o]
P

I NAME

LFLPMOTION

-
-
~

Crrounst Yoltage

‘S\'Z‘ 9 + :';g"
Yoo Countras: Voltage

{} = weriie minde

P read monde

BIW

W rite, to choose

0= write mode

Y e d ey sl e
1= read $OUE

read or write mode

Frable

& = arart taich deta o

DRG
Rl DB7 .
0 ” D3 . ” '
¥ 4 . A
T i T
¥ 06 T o
Ry ' MSH S
gpl Biack Plane Lighe T

OND Croond Yoltage ’

unpdementing the

during the conrss of sys

nol read bagk

3

(%)

was wderfaced o Port (P ¢
RS (Rogistor Seloot) and EN {(Enable

o operation, tead/wrile was mad

1 ﬁ'i‘.’ }13 (1’4«1

- functions. Sinee the display

seonivolieor with P27 and P26

permanentiy




From reset, instructions are written to the LOL using the specified set of routives

3

2T

auilined in the system coptrolier subssection, and data

stay for night use.

o the

T
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CHAPTERFOUR

TESTS,

RESULTS AND DISCU SSION

The purpase 4

s project is 1o & ation of 2 student’s Blenhity

ety entry into Ay wrmination hall

pon completion of the construction, the works shitity of the blometio apf sieation

apd the door module was o afirned by subjecting 1o @ 8¢ je of test procedures. These

procedures helped m e test of sach of the onits, This cauper gives an overdnw of

Ledures. Testing of individua! blocks was conducied in ordet awd the

4.1 TESTING OF VARIOUS UNITS

4.1,1  The Nofbware wlodule

fhe code fov the implemomation of the sofiware module was Wwiillsh Using

[T & & 3 SV e v T B N ek T A1 3 3 v ety P A apaT T
niethenns (0 (Intograted de vedopment Frvironment), Under propey operaung conditions,

the application is meant 104 cemmect with a reveoin conral database {0 COMPAIT and fetoh

i

the various Gate. For the purpose of demnonstration, another ap eation was cioated using

development aviponment} for cnroliment of some d&ia

o testing with the tigmetric applicarion. That ig ot meant to be the work of the

sipmetric apphication. The biometric application i3 meant 10 Connee ¢ with pre-sored data

& RO wWhere,

The code for the oplions and meas in the biomaetric apphioatinn was writien and

Lindependently.

The software module for the hiometric application was 5 devel ihe Tiow

chart showvn i fig, 3.1 The third party AP { Application Programing bl

9 ..u.} "}Q\

in fhis project are op sost of tem are fres oXCopl the grFinger hbway,

Lad




Ve need a Heense to got the fall varsion of the library. The version of the library used 5
e trial version which is mweaut for this Kind of purpose which is 1o show the possibibity

of o HTEC USRS i an a7y P jwatton.

fovelopment of the project wias sirictly

approach nsed for the <

QDT O

annd the programming language used was Java

hach gyl foor s 1OTARS O VAPIOUs datd WS T

e dutabase for the purpose of comy

o written to enable conunenication wish the databs
the application.
4.1.2 The Parallel Port

enticaion of an individeal’s i tentity, the external ciroutt which iv the door

O
'\,.’gj”():.( G

feh signal b ity inpud. An sotive fove signal was

sed o roceive an achive it

mxdule 18 supp

between  he

ot from the application becausz an imverier {0049
appicatinn ond the external cireait (doos odule).

st wwas not received at

During testing of the voliage ouipnt at the pan; Hel port. the 8

e port. After deeply studying the sprcification of both the parailel port and the Al

X

{Apphication Programming Fterface used for compmmication with the poris, 1 discoversd

3

aut 1o receive some aignal fevels belfore an

that some ping of the parellel port were W

; pins of the paratlel port. It wast't expliciily

outout could be received through the 1E:

ctaied hence the diffioulty in initially frgting out the problem, Aller conn o0

¢ ping to the appropriaie i pnal fevel, the sent signal was receivid,

partic

4.1.3 Nieroesniroller

The Microconiroiier block, poss

- Captions swere placed @ the varions exeoulion

disp




from one routine to the other, tare was

(R

Saddiontod thus ve e A in e : A :
udivoted, thus verifying the correut oparation of the mors

FOOrY




CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

o various asprets of programming appiication sottware,
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APPEMDIX
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