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shown in fig. 3.1; 
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3.3 Fingerprint Capture 

~:'IV;"<:i:::J ;.;;cnsor is H.>quin:d in order to load fingerprInt inwges 1:1"On1 picture files. 

3.4 Fingerprint Image Format 

The tlngerpdnt irnage torrnat used 111 the Fingerprint SDK li brnryis an ,lrray <)f 

(width and height) ofi.he irnagf" 

35 Color Cnding Format 

signitkdnt byte to lca;.;;t ;:>ignih~ant byte), OL. blue x 65536 .} green x 251.') .. , .. red. 

'* 2SS (dccin';al) or {lOGOFF (hex) rncan~; pure red: 

'" 65280 (decinnl) or OOFFOO (hex) nlc:;ms pure green; 

3.6 Contexts 

24 



biolm:i.ric ontratinn at a timc, using just 1h.c ddhdt cz-H"l.lexL BuL. i~ir e.\i.unnjc to ocrfnrm ~ ~ . . " . 1 . ~ 

fwn per1()nn<;;d In a context ccrrcspondir:g to the right security level. 

3.7 :rhn:.~sholds and Rotation TolenHlcc 

The ident.i fiC21tion and verification ftlnctlons in Fingapri nt SDK library arc 

The thrtshold is the Ininimul11 s<.~ore needed to siate that tv.:o fingerprints do lnatdL Th(; 

Tb:. fotHt10n tokrance def1ne~.; tbe rYl(lx;rrmn'; aCl.'.cptabk nngk variation (in degreeS} 

bctwl.'.t'n t"vo flngerprinls being compar<.'.d that will result in a rnatch-This v~llue is valid in 
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b01h cluckwlse and COtHli.er-clGck\vise din:.dions, so the rna.>::imurn<.;aluc that can be set is 

Ii' Pev,;er Supply Unit 

T1w Systeni contrdler rnodule 

The Pan:d!el Port is the mo;,; curnnKH1!y used portE}!: inkrDlcing hOf0ernadc projects or 

.<'!.",'>,'.!',:! '.·;(··~'.l'~ ::.'.Il·, .. ~.:".e('.<·.~.;. Tl1'';- n'-"l"j' 'vl"1 ;:lil t ·,,\." II'" ;rlf"l:t nf ':j'> ,,", Co l'll·t,,,- ')'~ ,I'" nl't'I'l':i of j ') h':,;; .)~ {~( ~~,,:t .... ~ _" ... t .'" ....... ) ~ ........ .... , ! .. ~j;i ....... -" {~ . . _. / .............. 1... .. ~:' ....... "J' ~.'~~'" ~ ...... ~,,". '. o! ..... '.". ~.AA. -, ........ , 

purpo;,;e erf this proje(t pin 2 and pins 18 - :! S of the data port of thG paraUe! port \\crc 

lhe port you should get tb:; last byte ~;f'nt. Hoy:ever if the port is bi~directionaL y;:u Gm 
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Tabk 3.1 shuws the Pin Assignnwnts of a D··Type 25 pin f.\lr~lllc! Pun Connector. 
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':Ui3 FO\VEH SUPPLY 

l+)ck dlng.rmn in ilg. 3.5; 
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3.83,1 Tmn~formcr spcdfi.catkm 

pulsuting DC Fe)l' typical lov,: current r(~ctifieTS, the Diode drops about {L TV, this .is the 

\\VO win be in the utf state. 

conducting stat<.::. /\nd during d,e period t"T!2. toT,,!) 1 and D3 \\,111 cnndw:t \vhik 02 ;;md 

D4 \..;111 be in thi.' off stme. The di£lgram sho\ving the input and output ~;ignal through ~; 

INPUT 

D1 .D2 

. < 
". ! 

OUTPUT 

(3.1 ') 



Froin the pM,mK'ten; giv'cn abrrv~;;, it can Ix; deduced th,ri.; 

Rccal! Uwt tJw output or the tmnsfiJrnwr i.s 12Volts, 

arc v)nned.cd. \Vhen using ckctrdyt1c cdpacitor one mu.st pay atkntion to the rl::.lximum 

o,ltpn! of the rccti flcr to pcrt"()rm sHwoH:ening: this red uccs the ri.pple, srnno;b.eningi.s no:. 

perf;~ct due 10 the C<lpadtor voltage fa!!s 2; little as H. discharges gn'en a SFI,;!! rippl,;.~ 

vultage.Ib};; output of a filter CllxKitor is as sI10\;;;11 In Fig, .3,7; 

" . 
.. 

------ ••• ;.0. 

!r'--4PUT OUTPUT 

:n 



. f . - i 
1/.,.;.,. :::: (U;! ')['(~ 

• '..~./ I .,~ •. ~ -.M 
() .41 

f "" freqw::n,::y in Hert? 

C' = Capacitor 'value in [1rad. 

From ripple :Ll:~tor equation 

Co:: 
{ 
~ ,of ,- / 

''', ; 'l Fr' f'V 
L.} " .r~r 

, ;,...0 ...... 

(3.6) 

I' I 
/ r{,}.~ l. ,-, 1 

' :::: \)~. 

/ l/d~' 

From the ripple diagr8,m 



Thus, C: 
\/."">0. ! ., ~ I 

: 1.05 

c··· 

For thi~) circlllt each part is expcct~'d to be fed \"'tth a current of ?~ppr(\xi!nmcly 



3,9 SYSTEi\l CONTHO.LLER l\lODlJLE 

. ., .~ 

.)t+ 
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: 32-39 I PO.7~POJ, Port 0 
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-; s ,} VS·.--"! T ,.··S i'l'S' --, P'L Ii. '''l lJNFf.' 
•• < 1,\ . lS\ .. ,\1./ l IS . ,,,,," .1.< . l J 

Thi~; is sbuwn it) fig, 3,10:, 

3.1,1.0 LCD Intt~rfadng ,,,!til Systrm Controller 

th(' 8-bit daUl l'iuS is used ,-rnd the LCD \\:il! rcquJx:;; a total of 11 dais lin,;;s (3 control lin:.:.~;;, 

pbs tlK 8 lines tor the daw bus),This 8--bit rnode n.'<l.LiZ0S the de~;ircd ()peraUOmli 



The EN !l11(~ is called "Enab!e", This cOlltTOlline is us(;d to tell the LCD nWl you ,u"\:: 

(U) and then set the other (\\'0 c0ntroJ lines nnd!of put cl<lla em the cbta bus. 

on the dala b~hi~:; t>eing \vritten lo tn(; LCD, \Vh~nR\\/ is high (1), tbe prl.".;gfdDl is 
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: (; : E ! Enable 
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te~;tcd independently, 



I
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;,,;. 

:\1)0'17 N 1'1£ ",.< . . I .l: __ >. • JJ L'-

-:,.: For:rfrvi:1tn.java 
::: 

P~~(t~:1g(" b~o:n:2;t'r1capp}ica:-~c:n~ 
;mport ji,va.i,wLim;':i:~c,ln:.<~g;:Pwd;;c(~r: 
i;npon j:r~:,;} .. :nvt.l:nag,(~: 

;0 @,;uttiGr HenjHY 
:.:./ 
p~\Hic d01,'; I\)r;nM,riB ('~<t;?r:{b j:rV'lX S'vvir:!!:.JFx;n:nc; .~ 
pn:\.'~.~t(·. tJt11 Dtd : 
p~~bh{'. hn;3-g:;; ;.n:.~tg.~:: 

F(~rn~.()ptions pan:? .-.-: ;-;;).11.: 
/~':'"7.- Cr~>~t~s nev.;, fOffD. r('~:-nl\"lai.n »./ 

rubE:: 1-::ornlr\"lain(th-il U!~J) { 

:his.t~tH " tltil. 

r;,Hi,.,;v;}id ~J;o\"l.n';3.ge(ln::(',g(:hod;1::<'! pr(;duc(:() 
irn'.;ft: '" fing':'·(Pf!:d\wd,crea;(';ma;;,:.et proJuccr); 

fi"g(~:'Printpm\el.!;,:<;;tG:'aph;c<).drH',,;Lmagdim2,g(,,(),(;"tlngdPri"II'::I!Wl'~'.i?tWiJti:(),rr:.g<;rp6::':l.p::nt:1 
,gdJkight{\(':i1ll); 

pd~li(' y;)id writd .. cg(String texl) { 
j'r("~:tt\r(~al,app::::r~d(:cxt -:- H:'·.n\~)~ 

P .. tH:n2;bl(~ aU1~,,!3(TGH .:.-;. Ht:· .. / ... · Punn<:b;t(} 
publk 'V(Hd runO { 

j;l'Y;':J; .. :;w~nf)SC;'(l;1f:b:' v\':>m'" jscrcliPm\;;: \ gd\:'a:.;n lS('[(:H [lmO: 

v;;ar. ~ct\j ;:~; He( vhar. g(;t 'f\·l;;\;<~.tn-'~i:n{));. 

ptobh;; vdJ en,;\bkTCl"t:pl<iIC() ( 
:: .iH;:rt,m,';~:tFn;l\,:>kd(.tn;(:); 

~~ButkH~ 1.se(E,nf:b;:;;d(true);, 
.lHt:ttoll2,:;i:tE;'::lhl::d(tru(:\ 

>,. \V;\RH!NG: D:) N()T modifY thL co,k. The CO!lt'~nt d (t:':sm::t!lod i:; 

.," (;j"y,!y" '(:r(~:lct3ted by the F(.wfn Editor. 
';";' 

):S ;.':ppre:;:; W 3JnitlgS("lmcii(,cki::d") :: <'{",ditof--k',IJ. dcLndL:<t<il.C" "cdhpsed" d;-;:;v '''G(~na''t(~d CcJ(~"/i;CE>< ,H[Gn",):ini;CDmpcm~!lt:' 



j8utt.:)n4 .-.-: nev·/ j;3.'V~.~:·.<.=;\Vs:~~;,Jr$utt(:n(); 
ihwd9 ".~ new jJ\',l?-:y,,<, inr.Jl\m:.:iO, 
jL:~bli~1..1 : .... nt'v\! j<:\:·(tx .. sv .. .'ing.JI..ab.::.l():, 
jr-:t:·~~~l.l : .... H{'.'vV J£:\ ... (t~<.s\.ving,jl\n1t~{); . 
. iUw!ookBarl" n:.:~'i wm.l2fprn<.Li;omn;(ln.swing.J()utlodJ:l.H:"(l: 
j!\m::U"" ;,,;V,' jav:}x.:;witlgJhnelO: 
~f':;uH.:~n i····: r:ev,: j;3./V(·~>;,,:;-;,v~ng,JB·:.!Hc.r/); . 
. iL;;nd2····· ne\v j;r·/Clx.~ .. vvin!;:.J1\m:.:li r 
jt5H,ton2 '.~~ n(;\'\: Jayi'l;·~~<·,yir:~:':.JBnth)nO: 

j P~H1!::!.4 ::.: n~.::v.( j~.P/(~)\ .. $\:.:ing J P3~r:(:V\ 
jr~ut:Gn3 : .... nev,' 3{t\,':t\,:;\ving,j.IJBttGn()~ 
jP~H}(~L) ::. D:~\X ja\';:~x.::;\\"jngJP~1nel{j; 
j Butt~)n5 .... : n:.:::v,· j;;:.\.'(.D·; .. :;-;,v ing"HJ:.!H.on();. 
,if\.wd6···· new j;r,;Clx ., .. wing .. H'an<.:H l; 
j(·lt).:.~ck{3~)x 1 .-:': ni')\1,: j;;:.V,l:x .. ;;..,NHlg.,J(:i~F.:.~<;}.:J~ox(}; 
j(''f:;;;ckE~G:;) .:.: l~(:\~' j«\r·J.:.'<.s\v.!ngJC:h;;;~;kI3()x(): 

jP;:'<nd l (J" !l(:'S javJ'<'s'Ning..JPilndi): 
.is,:mlWane l " ,1(:'/,' j'lYax.s\YingJSacOP,:n:::('l: 
jTt?-\l(\r(~(j.; :-:. :1:;:\V j;).',:~::.x.:)\\jing.,rr~;'·Ktj\.fca();. 
jP;:!-f:ell ! .-:': H(:\V jcv3~·~«sv,/ing.JPfU1{~J()~ 

i)icL.gbd·' 1:(':'.',' .flva;,:.',wi;'g.JL.abdG: 
5Pan~~17 :.':-' nev'.;· j~:v(!:<..s\ving,JJ\n:(:H);, 
ib1Lbi :: B~\\' j(t\;;).x,s\;.,/~ng .. H .. abe.t();. 
d::p:Lbl ...... nt~·\V .ia.\"ax,~~·vvir:~:\ .. n .. <~b~:1t.;: 
sk(;;)lLbl " B<:'S jaVJx,:;wing .. LLabdO: 
n<':rneLbl :.: r:.t?\~; jav?'~x ,~,:;\·viX1gJLa.lj(:!(\ 

d:;:pU .. b~·~ B~\"\"" jaV;Jx,sv{;rtg.J.Labe.t(}; 
nng(:rpane~ ; .... n("\V j~tvax.sY,,"i.:~g,JPHn{ .. J(): 
f1ng::;rPr;nt!·~an::.l '.-:'. f1ngtrPrirn'P::.ne{ .':: OC\\' java:x.s\vingJP(Hlt:-~(~{ 

iRihhc \'oid p"ir:t(j;lVil.,l.\'/rGn,yhks g;;) 1. 

il~ imag<" l "GUn { 

:;";g .dn1 v~; 1:ngg("(in1;;tg<J'''O:.O ~ nnger J?r~ntPan~ i. g(:t!:h:.t?ht(\ fi:)g~rPrin tPJn~:.1..get \V idth(} ~ n ~~ n}: 

jF";n1{~18 '.': .n(~vv .FiY;}.X .S\Vb1gjP~1n{";.!()~ 

dt;ptH.:;; :.:: n:;::v,/j;:~va:x..s\ving.JL~:~bel()~ 
!::.vH~:st :.-:' H(:\\/ jav~r'{.s\v.ing.Jl.,Jbe1.(j; 

J:Ht:neIZ;;r :.: ·G:;;\vja\ .... a} ... s' .. :'{~;1gJl .. Hbe!(); 
~J~oolR')t .:: :}f!.'!/'; j(;v{:;::<.~;\({jn;,J{.,ab.;,::!(); 

h:v}IZ~~tl .':: n~~~),' j;lVHX.SV~;··t!l~ .. JlJ~;~bfl()~ 

j\:'renuB;:~r 1 :.:.' fit?v," jHvax5v .. .'iJ~,g.J~.lenurt::.n)~ 
j?..,.1.(:-nu i :.-;'. l~(~\:o.:· javEL~~ ~<\v~.ng.Jf\"{:;;rn.:(): 

jt-V1(~B.u.!ten'1: .. -:': n!:)"\v j;~: ... (HX.;;v~:~ng,J~v1.~nn~t~:n~{)~ 
i~/kn"lkm2·' n:.:\,/ jaV<lx.;;,ving.JM'",oulttmC); 
)f\..1tno3 ::: n:;-~/ .. ; jg"~.;:~~,~. s\ving.J r\,'k~D.u().~ 
~~A:;:nu2 :'.' n(;'.,\,· j<:\'ax,s\ving, .. n\f{~rC~i(J, 
i rvknuit(~:n4····· t1i:~\:;' jilv"x s·.·vir:g.J!vknultC'rnO; 
j\'rc~uIH~'~rn3 : .... l~(:V'': javax.sv,·ing,J~,(1.enuit(~1n(); 
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