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State vi. Hayden (Washington, 1998) 

" In.n,.x.,.,;"', from (Kln, County) " .. ,.0 th< PM" w ith 
,mid<> I>U<' >.nd toO' th<m '0 Eri' 8erJ. (T:ocom>. P<>~.) for "'iIi,,1 

........ ""'.'" 
f>rior to ,riaL H""*,, ,N. I ~.d the .dm;,,;bility ohll< dJjWly 
<nIwI," ._ .... ")'inl ,N., this wu • ~ «<Onoq"" ,r.CI 
m.r-.~ ~ d:d rIO( m .. ' ,II< f.,.. ,,,n<lord 

Two f",",n<K . xp<m "",~,..d the "'P' II".,.,..... "' .. to .nhar>" 
me p/>oto< ""d >I"" d<""""<n<eO tN., til;, WI> no" ~ 
pro"" 
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Dieial enhancement tlChnology began II 
in m. 196O's:as a WI)' to $<Ie faint 1'11><'-1 
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State n. Hayden (Cant.) 

Th~ ,rial CO"" """6 .h", ,'" fry< ,~, <Id not ~ ' 0 .. appIiod 
'0 the ~nIwI<<d d~ ..,.,.. 

D""", me tN, me ~><amin .... ~mon.<n«d fe, the iLK)' i>aw ,'" 
eohancern ..... _~ done 

Th~ d~r..,~ triocl to <orM"(~ th~ iU'l till! the ""~ _ 
. ... "'d anO ca",<d til. toUm ...... to idofltlfy th< """"I nu .. 

Th~ m<rn"" 01< .. jury ~ fer Mk""""' ... 

Hq<lon _, foor>d ILJi!ty 

Ttlls w as the flnt case where digitally enhaMed 
latent prints w ithstood dl .... ct cha llenge under 
appeal ... c-..r_ lO' '' .... '_ '--> wo-. ................. __ • _ _ "" .. 



State vs. Hartman (Oh io, 1001) 

Th~ d<fffi~ <haliffiJ«l , .. odml" ,bllity o f dielt>lly ..,"'",«l pM " 
ltId olIO !he • ..,.rt q<O.'Ifi<. tion. of m. ~" C<'''''''t ~_r'[ to 
... tiIy rq ... ,f", d~ul ~ _<d ..oo.n '~ 

Th~ , rial '<>OJrt d« ... mir>ed tN.t 

I.. Tho .,;"'~. ,.,... an • ..,.rt (13 )'<aM of <xp<ri<n«, I.S yo,,, 
",Ire diCit>l"''''", ...... "nl 

2.) Th~ .,;"'~.,..,. qualifi.o to «.tiIy o.,a"~ der.",. n .... ' 
<hal i<",od!he • ..,...,\ qLAliflUtjom a.ri", trial 

3.1 Dic it>l ~ ~nI\an,<d ~",~t _"',. ,.,... ""q>U~ ltId "' .. 
• ," ual", ~ K."U «;,.d m. HayO'" ""I 
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TOPICS 

How to deseribe what I digiul im"l!e is 

How the dIU are eha~ging whe~ contrast 
..., hanceme~ts I re Ipplied to I~ imlJle 

How the dIU Ire I ffected by ~oise removII 
program. 

How the dIU are I ffected by rcutio~s 

Digital e~ha.nceme~t que"io~s that may 
l rise i~ court 







Cd tlo .. ,. ..... ""du .. pi 'I U 7 .... 
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LATENT COMPARISONS AND HOW OUR EYES WORK 
~- ----

w. Ihould _,.. ~ compa ..... eu k ... 



.j 







Levels Is likely our most 
~ used tool for enhancing 

latents 



PHOTOSHOP _ LEVELS ,..... ~ 
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PHOTOSHOP _ LEVELS 
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"ID£O . ADJUST L£VUS 
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"'" pi><cI that "". d;opbye<! .,;tIl • voN_ cl io .. than 200 ~ 
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SUPPOSE YOU ARE ASKED THE 
FOLLOWING IN COURT'! 

Q: Does enl!anciIIJ "'- Imqe alter die dota )'011 ore 
~ with In >nf ~I 

A: No. I am required to keep ill or1plil ve~on 
of .-ry inore I woric wId'I. 

The fttt Is: IT DOES do3.nae the IIYQ,. Chat 
you .... wortdnl with by dlanslnl the 
Information your eye. can .ee 





ANOTHER COURT QUESTION 

Q: After performing adjustment< on the image, how 
do ..... know that)'Oll aren't interpre~1lJI artifacu 
from the en hance ment H dati, and wh ich aren~ 
really dati at all!" 

A "I enhanced tI1e image in s.\Jch a WrJ that my eyes 
can see tI1e .ubtle challJle. in grey better than I coukl 
before. ft i. !mpo • .-ble to add fictitious data to an 
image by adju.ting pixel ""Iue. in a uniform WrJ," 



Q: I. It pollibie to m information in tI1e imlJle 
by adjusti"! the contrast .. you nave done in thi. 
case!" 

The moment the contrast 15 changed In 
an Image, sOme Information becomes 
Invisible 

What'. Important I. that It wasn't 
Information that would affect your 
comparison and/or conclusion. 



Q: I. it ~.ible to!Qa information in the image 
by adju.~ ng the contra.t IS you have done in this 
cue!" 

A: "When I ""hance an imlge. the data Ire 
displJ)'ed in fewer shades of grey. This allows m1 
eye. to .ee the ridge. and furrows better. 
Although this doe. techniclily reduce the 
amount of deuil p"'.ent,1 1m confident that I 
did not ""hance to tI1e ~int where I have km 
information that could affect my .nalysi .... 



Never let your pluls start to ble.s toxeth.r 
witt. the sam. s ... d. 



---- -





MIDTONE 
Slid .. th~ , 1<10, to me rip< <1« ...... , tn. prnma ""I"" • th. 
"""nJ "">to te<> <I.rkor 

---- ~ e ~ 
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Gamma Value: 

HIOTONE CONTROU THE 
OVERALL BRIGHTNESS OF 

THE IMAGE 

c-iC 
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How do you know when to stop adjustlngl 
( .... h 

"'" <rom " . ,.. ~ .. -
Keep the. e oUUide 

of tho."."",,,:.,,,,, 
I 0p\jIrI! ... I 

• 



How do you know when to stop adjustlngl 
l .... h 

............. : 100 0 ,60 m 

Peak from fu'~~(""""'"" 

And keep tI1e mflIil n in the 

valley betwe •••• " '."'''"''';~ 

• 
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O!?!j<n!." 



OUTPUT 

... "",y .. oolld bl.Ck .ncI_t. by 
ch .... k'. wl ... _ 
t ....... _Mel"· ... --
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APPLYING FILTEII.5TO IMAGES 



NOISE 

Any"sig ... I" on the image that doe. come frem the data 
)'O'J a .... Inte .... sted in .. "noise" 

Noise mort often comes from development technique. 
or the substrate 

I'I!oto$hOP Noia ReITlO'!'JI Option" 

DUST AND SCRATCHES 

DESPECKLE 

MEDIAN 
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Be very 5enrant to wn.t Is belli( 
remo .... from your imap wh .... 
u~lng die None filter "O&tIt and 
$CPatche." - cha...., th. ttoresllold 
a.nd Ndlus 6n ~m'" Inc,.....,e_ 

Very obvious that the 
ridges ere se .. erely 
affected 
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MEDIAN: reduces nollt witt.i n a 

bo>< of d.r.ned size 

UO -ill , .. "~ . , - -~ '--.-~ --" n o. ...... s ..... .......... ~ 



DESPECKLIE OPTION 

DESPl:ClU.E: bI ..... !he enlire image except for edges 

The ", ... 1'1>.. "" option. to pby with 

RKlce'lI"O o.~"it<!y ,~"d· 
""t ·~· .. <dt •• by_ 
~ 
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IIOTATION 

If 1M IWbcM is nat II a 90 d ,_ 1011& ..... a. do .. .. lItiM 

...,. .... pIDI is ~ """,ad inlJi;l ...... oboo~C pial 

; 



The ., .... "iItion ptI.-cI_ "- dIIn _ pa..I 
Ih ' q' , I , 



I, 2 i • --t 9:<1 .. edge_ 
.... ld .... uedU 



Q : D.d roul."')'O<O''''ac< to ,oncILI« Y"'"' <om;>Imcn 
ka .... "'f <fled "" u.. .nfo",,""" )'<>IJ ~ U,,", to rea,n 
y<> .... <"",1"""01 

'" Information ~ ,n..oced when rout.on. It .nc\<. ",0., 
m.n '" d,,... ...... ..,pIied. I b " , ... u.. ,..ooIut.on d me 
rn.,. ~" Ie .. , 1000 ~and It m~ ",,,,"Don me .... "'~ 
[fu ............. M ~J ...,;1 ... 10'1+' m.., ..... p~. Be .. "", 
thes. ~.~ .'" ~ lIoan 110. ,flee", d me rotlt.on. 
""'<.on c!oe. not <""P'''>"''~ "'f analy>i>. 

If you n<>tl<_ blunirM" at th_ edl .... "r If 
edl eo.<<>Py/ po ..... ".py I. ""'""thing thllt 
.... IJh. h .. nlly on y ...... <OrKl".lon, <on.lde, 
lolnl back to the on" .... 1 I~ to mlIkoo .u", 
the rotation ..... not delcadl.,. th_ lmlIl'" 



IN CONCLUSION 

1M --.... .... intended '" r-"... an .....don"""" '" ..... . 
our __ ,"<>co 't! ..... ciao .. to diJitaI Ii d."C1t bcl ... d 

~-_ uIb.d , kK .- cor<n>< <t..nceo. 
Wo -..:....,. ott+ouo 00\ an<d Don't> 

WIwIo ' .. ' .. ''''1_.i00i< ........... '<fry 
<Io&e!y """' __ I" in ,~ .. 

EIoct> of.--.. "fl1 t>o<orne "4' ....... 
4'~ '-dint en _, "" .... _""""... ..... ""'" toO -,.,..._ ....... 

COlO" que,don. :ob<x.ot dt Ul __ .no.ld "'" be fN~ 

...... """'" )'04J from PO' Juo ""'" _"'." .. ,~. "... ""'f make , <---


