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Abstract

Bruise caused by damages through physical compression and suction is one of evidences that
can prove abuse or assault. It is essential for taking photography to prove a crime. Some studies
about the Infrared (IR) light source have limitations that only one IR light source and one barrier
filter were used. To find the best combination of filters and IR light sources, we produced suction
bruise artificially and used three IR light sources and five barrier filters. Consequently, we found
that the best combination is using a tungsten lamp and Kodak Wratten #18A barrier filter.

m keyword : | Bruise | Infrared | Light Source | Tungsten | Barrier Filter | Suction Bruise |

.M E atol] A2 o IR AFRst dojd s weitt
[1][2]. B2 Alzte] Ad=rs A el e @
ot SRS dShE SAR A FAE (heme)e] Alo] Watell wet W] PolAA) w1
g2 Al EZA 0] B AY Wi Sdo] WAt v AFRATHI) wlebd WA S Qe o s ALgs)
+ B dTE SHEYED staei7H| AUSE FHAS
MR} @ 20164 08Y 192 Mgtz @ 20164 00 21
THUXL 20164 098 21 WAKNRL : FHA e-mail : haplf@naver.oom



694 sI=ZEHIXSIE|=2X| '16 Vol. 16 No. 11

7] $laA Wol AlElA7] Mol ARIo.R 7] B3k B
o],

W w7 Hel kel e)RE=ZA] oa] AAE
Bl61E <gte] o3 AAE Hoz 1 5 T’%[6][7]
2ol 23 A E HE A AR SollA A=

F0l o8 W Faa 3] 7120 Ahickey) L
SRAHSI9] ABATES Avum 9] G0
W He) Bk ATE Bl s} LA
[4][5][10][11] HE g AR SN AR 5 9 S

I %
AsHAl e —’F ‘ilL 248 9% obgf 3 mm7HAl
Fits o] gatxA7tA] pEE ¢
L Quinones 19| 1+l wt=H =
%

& AdeR )%
& A% 49008 71%F A9 JrHow o
wAolgonz(5) o ATl Hsld BAS A

83t 39

REEIE| 01“01]*1 HS HFe APATES AR
™ I Quinones ¢ A7 A= hot mirror ZEE A
At AL FhueE Ag-ete] Bepaol) atekAl ‘jé

S ZHI R ZgatRlaL, o = 5ol ¥
= ]‘ri‘:} o =2 dxile ge 298 & 9\1%%
golatduhb]. akx et o] AFolA AL-E A9 A 39
3 BE7F "HAIE] A ol AT = gloks A
Aol glek C. Tetley @l -l A<= 294 7hvlet7 of

J Juk 71 2holl Kodak Wratten #87 ZE|E &)L
800-900 nm 7g-2] FA-& ARgate] e FFg A
7MAEGRY diEzbrt wes Edsknlsl P

Rowan €]¢] oA+ hot mirror E S A A 7}
W2 HYF-S o] 88te] woRE HolA gE WE
sk Ay 109 = 3 gl IgApol AR Hs

28k = dtH16]. G S. Golden®] oA+ hot
AAS A2 FhelE}ell Kodak Wartten

mirror ZEHE

#7 A& et
Ayt wAguro s
ARE 74
of Helelo] Wolrh AL A7)
HAAFENNE thabe 23 BEE A8
ool M #od A FEEE FAFo] AL F i
AL Q) ahizel HAATEeN e Anst 49
Moz e o 5]_7] 913k _75]?(—14 Z?}S}'O]iﬂ-l ﬁ]—}\]fﬂ
gtk #93 Age) =
A dgo] ST ol AskEel FAL B
AAAG AN S Stk Azels ke
As4 F ek B Sl ol & Ao
]

=)

a e
Agﬂg].
el A% A B S S
o 919 A5 9l 49 473 o) ) 8 3
Argetel W eI Al Fiel Aeld B9 (B4
=, LED 850 nm, LED 950 nm)JJr e e B Rl
ZE(Kodak Wratten #18A, Kodak Wratten #70,
Kodak Wratten #37A, Kodak Wratten #38A, Kodak
Wratten #39B)& AH&-3te] 402 A4E B& 49
Aow B Sk HA9] B3 Ay 23S 3

A s

e mlu

. Mz 3

1. 8 ot=7|

2 ATt A= M. L. Piling €9 -5 Far3to[6]
20 94 @A 19elA AE 5 cm¢l DP-B
(Daekun, Korea) F-37]& ©]-&-3lo] §& wE3) 1

Ao 95 Sol RS FRY ¥

, LIl
A 57 el w71E AAsith of 30% Fol %

715 AAB AT

We WE AFNE 12470 Ao

o

ol o ol



017}12Arﬂ-24Arﬂ-364zh
49 B} e S AHgst

Agai
e PECA SO0 (#184) PECANR T
|
. ; E SESSetinn e ===
; P | E ® |
e * =
s ket f
: F=a== I
- uf&;i“i"u 0 w,m:‘;m"m) o W w aw £ o VTM(: w o 0
900 (#18A) 902 (#70)
27 PECA 06 (#874) ; e Pech ot soa)
5 ie
i, i ] :
! i \
: f -
/
f
o TLAIrILe
906 (#87A) 912 (#88A)
&8 ek
914 (#89B)

O 1, ZEE Fat obE(18]

o)A 39l o 2= KRYPTON-13 (Ilkwang, Korea)
g8l Polilight Flare Plus 2 850 nm, Polilight Flare
Plus 2 950 nm (Rofin, Australia) Al 7} & A8}
v} §2ele g gxte] g 23 folA v FAa

et wlo g njFE= 80 nmet 950 nm %
o] A& A& BAs7| Hste] Fhvletet
gk 7 gloll A B]3=At}. Hot mirror ZEIS A A %
D7000 (Nikon, Japan)E A}&-3l913, AF-S MICRO
105 mm 1:28G ED #@= (Nikon, Japan) &l &e]X
EIS] 900 (#18A), 902 (#70), 906 (#87A), 912 (#33A),
914 (#89B) (Peca, USA)E #2tslo] i ol A
2 3 [S0200, F/222 st 3y Idy 2§

o]
=
at

ro o EHJ
Mo rlo

)

sk of
LU < (1

R

900 902 906 912 914
HAH 1.3 1715 2 1/13 1713
850 1/1.3 1180 112 1/60 1160
950 2 1140 1/10 1/30 1/30

3. AMEI 7t 7|1E
A9 A AHgstel B el Tlgh JuE
SEERCEL

208+ B

[% 219 7155
M M Lecomte 2]¢] A7-2 13|
s TH4l.

[t
kd
&,
N
)
Ol
ol
el
N
o
ok 38
2 = m‘;&'
o,
N
)

E 2. Yot D7 AL0|2| CHEH|O| ME BIt 7IER

R M AL
0 |2olx| %2
IE
2 |FAmoR ol Yt LE Aojo| ChEH|T} oFet
3 |FAEOZ ol ¥t L2 Ao ThEH[T} BE
4 |dAsoz ol gin i Aolo] tHEHF B3

4. =TS 0|88t 3L

B7F A At Eokd 39 FE 23] AR
Adobe Photoshop CS62] ™ %=/dI¥] 247157 RGB
=4 24715 olgst] S

m. Z =

PrREe] Hrt AdE
£ [ 3ol UEhsich
[ 4]+ (3 319 BEs 347 299
atste] Lkl ZAatolt) B2dle 906 (#87A) ZH
A& gk LA bl 7Re] el A 117 o] A

=)
913, 850 nm FE BE De] 2FolA o 109

=

TR



696 sI=EZEIXSIE|=2X| '16 Vol. 16 No. 11
o) 4 AT 950 nm FAL BE BHEFIH B 4. LD Tef ZahE H4 B3O
OF 7~QA N d2==2 )
F 78l Hes Al 90 | o2 | o | o2 | o
W wE e N gt dE e 23 " ga8 | 135 | 127 | 78 | 111 | 117
-900 (#18A)0]Q 1 1T}& o R o HpE e 3 850 nm 10.0 9.8 10.2 958 9.9
jr,}. UEJHQ] t;fﬂl—% 6]5_1%1‘]7902 (#70)0]9}\1;]_ 950 nm 8.1 7.8 7.1 7.0 8.1
H 3. H 4d = A2t Zojol| w2 ZHnt ZE =
o| WHut EEHA} (23 A2 BEEHRL, he Azt
0h 900 902 96 912 914
crs 3.9 3.9 38 36 37
=2 | 03 | 04 | 05 | 07 | 05
850 rm | 36 37 35 35 35
06 | ©6 | ©0n | ©0n | ©n
950 mm | 37 37 36 35 37
06 | 06 | ©06 | ©7n | 06 T
12h 900 902 96 912 914 =
sl 3.0 2.6 18 2.7 2.8
=% | 08 | 08 | (1.0 | 09 | 09
2.6 2.3 2.1 2.1 2.2
880 mm | 09 | (o) | i | (1o | (.2
2.0 19 19 18 19
980 mm |y | iy | a2 | dn | d
24 h 900 902 96 912 914
e 2.0 19 0.9 16 16
S=% 0 | 08 | 05 | 07 | 0.7
15 15 15 15 16 o T
850 mm | 07 | 08 | ©6 | ©6 | 07 4BAE [ 2N
15 15 0.7 0.6 13 21 2. EAEI- o TO-mE| KO o
90 | 07 | ©0n | ©6 | ©6 | 08 2 5 Al goig(ﬂfg) ! b ,,E_,: =83
36 h 900 902 906 912 914 = === sow =4
e 18 2.0 0.9 18 2.0
S22 | 09 | ©0n | 08 | ©n | ©0n
850 rm 1.6 15 19 1.7 15 (28 2= [% 4]01]*1 M =2 ASE w2 g
G L6868 60 L8O gy g sire an A0s mEges 2
950 nm
(0.7) (0.6) (0.5 (0.5) (0.6) 7ske] A7k 73401] we} el A zfe)t),
8h 900 902 96 912 914
cnti 17 15 0.3 0.7 1.0
S22 | 09 | ©08 | ©06 | 06 | 04
850 nm 0.7 0.6 1.1 1.0 0.8
©6 | ©5 | ©6& | ©n | 0 V. D& U zH=
950 nm 0.2 0.1 0.1 0.4 0.3
04 | 02 | ©02 | ©5 | 06
60 h 900 902 906 912 914 B oAge Sotoa AYE WS 3w HA o
0.9 0.7 0.1 0.6 0.5 - = - - - -
YAH 0.7) (0.5) 0.2) (0.5) (0.6) ;ﬁlg]ﬁ ‘Lc!'%j"]' Jéﬂiq i}ﬂ]—% 77%7] ‘(HOH 73635]%{1:]'.
0.2 0.1 0.3 0.1 0.2 I 4]9] Axbo] W™ 850 nm E= 950 nme] 2
850 | oo | ©3 | ©a | ©3 | ©a [ ]_4 astel °l
950 0.1 0.0 0.0 0.0 0.1 S AFEE S WR HaElS 2881 S w He o
"] 02 | 00 | 00 | 00 | (0.3 L el 2 0)o)
A 7} zE ]
2n | o0 | o2 | 6 | 912 | 94 & e 5 UM F.D. Wright<} G. S. Golden®]
. 03 | 03 | of 02 | o2 A5 B sl we} 9)E F3jehs Zolrt the
=2 | 05 | 04 | 02 | 04 | 0.4
— e e O s 5ok 750 nm A el A A1 Zlo] FakErhi oA
nm
(0.0) (0.4) (0.2) (0.2) (0.4) wo}oltH14]. waba] g AElo] nme}t 950 nm %<
0.1 0.1 0.2 0.1 0.1
90 | 03 | 02 | ©04 | ©3 | ©2 o] 18] 750 nm & ele] WS wo] Takela 9l wjR




FS flot Meld ot 2E Zgo| 2t A3 697

o He o & #ES F JAd Aow Rtk
950 nm FHLE AHEE A AAF o R e J
5 Boked ol By} 850 nm 999 #Y
H3) 750 nm P <] "ol z =
(hot spot)e] A & #Hsl7] e gl] W2l A
2 Btk
Bl oAl 7he] e 23 5 906 #87A) dH <}
o] o] umx] vl Jle] I 2FET A4t vk
d o= 906 (#87A) ZEZE UA U] Ale] dEf et
2] 750 nm Fe] F9E FHAE F j7] v
o]a}jl Agﬂgldr o] 03/\] 750 nm OﬂOﬂq],] d.s u-zsP
Sk B 2sElo] 850 nme} 950 nme] Fel vls o
o & #Ee  olvke Aot dA gk
ARAor HLPrAoA B8E = de
3]

P o
T =2
I & A9 OR BYF Wl 750 nm 3

=
Eehs Aolad 3Lt 750 nm G g Fokshs 2
B AHgste] #shs Aol AR spANt o
FA 27 e A7 HERR W F Al A
ol gt e 27 4 BER 5 glong of
of ek F7hAQ1 Q7 dest AeR ®eln

[1] S. Maguire, M. K. Mann, J. Sibert, and A. Kemp,
“Can you age bruises accurately in children? A
systematic review,” Archives of disease in
childhood, Vol.90, No.2, pp.187-189, 2005.

[2] K. Kaczor, M. C. Pierce, K. Makoroff, and T. S.
Corey, "Bruising and physical child abuse,”
Clinical Pediatric Emergency Medicine, Vol.7,
No.3, pp.153-160, 2006.

[3] L. E. Otterbein and A. M. Choi, "Heme oxygenase:
colors of defense against cellular stress,” American
Journal of Physiology-Tung Cellular and Molecular
Physiology, Vol.279, No.6, pp..1029-1.1037, 2000.

[4] M. M. Lecomte, T. Holmes, D. P. Kay, J. L.

Simons, and S. K. Vintiner, "The use of

photographs to record variation in bruising
response in humans,” Forensic science international,
Vol.23, No.1, pp.213-218, 2013.

(5] I Quinones, "Photography of Faded or Concealed
Bruises on Human Skin,” Journal of Forensic
Identification, Vol.63, No.1, pp.103-125, 2013.

[6] M. L, Pilling, P. Vanezis, D. Perrett, and A.
Johnston, "Visual assessment of the timing of
bruising by forensic experts,” Journal of forensic
and legal medicine, Vol.17, No.3, pp.143-149, 2010.

[7] J. Taylor and J. Kieser, Forensic Odontology:
Principles and Practice, John Wiley & Sons,
2016.

[8] C. Jack, “Interpretation of non-genital injuries in
sexual assault,” Best practice & research
Clinical obstetrics & gynaecology, Vol.27, No.l,
pp.103-111, 2013.

[9] S. L. Lahoti N. McClain, R. Girardet, M.
McNeese, and K. Cheung, "Evaluating the child
for sexual abuse,” American family physician,
Vol.63, No.5, pp.883-8%, 2001.

[10] M. Bernstein, G. Nichols, and J. Blair, "The use
of black and white infrared photography for
recording blunt force injury,” Clinical Anatomy,
Vol.26, No.3, pp.339-346, 2013.

[11] E. D. Bariciak, A. C. Plint, I. Gaboury, and S.
Bennett, "Dating of bruises in children: an
assessment of physician accuracy,” Pediatrics,
Vol.112, No.4, pp.804-807, 2003.

[12] =39, @A, 2+, FA4, "Hads
3 Bsl w7 o] AAYRE A|ZFs @ S73

& AT FFEA= A

i o

B
=
D
e
2
5}
fols

pp.72-80, 2016.
(18] 271, 2, "Wtk 2ol H A 4]
A ARE Q% % A4 W) ezt

=24, A48, A2%, pp.191-191, 2014.
[14] F. D. Wright and G. S. Golden, "The use of full
spectrum digital photography for evidence



698 st=EHI=st5[=EX| '16 Vol. 16 No. 11

collection and preservation in cases involving
forensic odontology,” Forensic science international,
Vol.201, No.1, pp.59-67, 2010.

[15] C. Tetley, "The photography of bruises,”
Journal of visual communication in medicine,
Vol.28, No.2, pp.72-77, 2005.

[16] P. Rowan, M. Hill, G. A. Gresham, E. Goodall,
and T. Moore, "The use of infrared aided
photography in identification of sites of bruises
after evidence of the bruise is absent to the
naked eye,”
medicine, Vol.17, No.6, pp.293-297, 2010.

[17] G. S. Golden, "Standards and practices for bite
mark photography,” J Forensic Odontostomatol,
Vol.29, No.2, pp.29-37, 2011.

[18] http://www.ir-uv.com/iruv.html

Journal of forensic and legal

XN XA K
A F 2(Ju-Eun Kim) =3|¥
220159 29 A g St 58]

3o 5}A})
L0154 32 ~ A 1 A
s el Ae

= 20154 2€
N
= 201549 3¢

A 2 9(So-Young Jeon) Z3|¥
= 20154 2€ ¢ kst B st

(o] 81D
= 20159 39 ~ A @ =HFgY
s st s 2

7 & o{Eun-A Kim)

= 20154 24 © At
BL3IH(0] A}

= 20159 39 ~ @Al FAHFEY
st et A

40 HA
ol
of 1o

A

<HAEoR> 1 AR, RHel W

) Rt

++ Al AJe-Seol Yu) 3|

- 19989 ¢ AAS Wk e
A

£ 20074 © A=) Pl st
Attt AEAaE
(D

L1591 A/ W S

(2

£ 20099 ~ 20114 :

= 20124 38 ~ A : —CF
<PARop> 1 AR, WAL, W



