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The aim of this project was to use 3D scanning data collected at incident scenes
and various evidence to 1) develop surveying methods based on 3D data consisting
of overall and detailed scene evidence, captured by long-range and micros-canner,
which can be shared by personnel working in different fields such as forensic medi-
cine, video analysis, physical analysis, traffic engineering, and fire investigation; 2)
create digital storage for human skeletons and set the foundation for virtual anthropol-
ogy; and 3) improve the credibility of 3D evidence by virtual remodeling and simulation
of incident scenes and evidence to provide a basis for advanced and high-tech scien-
tific investigation.

Two complete skeletons of male and female were scanned using 3D micro-scan-
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ner. Each bone was successfully reproduced and assembled in virtual space. In addition, recreating evidence scheduled for
invasive examination by creating RP (rapid prototype) was possible. These outcomes could play an important role in setting

up the new field of virtual anthropology.

Case-specific surveying methods were developed through analysis of 3D scanning data collected by long-range surface
scanners at the scenes of vehicular accidents, falls, shootings, and violent crimes. A technique and recording method was
also developed for detecting forged seals by micro-scanning the pressure exerted on the seal.

Appraisal methods developed in this project could be utilized to secure 3D data of human skeletal remains and incident
scenes, create a standard for application, and increase objectivity, reproducibility, and accuracy of scanning methods. We
plan to develop case-specific 3D data analysis techniques to improve the credibility of analysis at the NFS and to establish a

3D data collection and analysis team.
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Preparation of skeletons ]

[Ap lication of Preliminary coding system ]

[ 3D scan (Human skeleton 2 sets) ]

kel

Establish the new coding system ]

Alignment of Scan data
(preliminary, several adjustments, final,

"

r— p—

Measurements of skeletons (manual & digital) ]

0]

i

—

Animation (crude, expert) ]

Making RP

[ Presentation & Report ]

g

Fig. 1. Process for digital storage of human skeletons.
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D) 713832 22k 22k + kol (M o] F) + $1A|

2) A=A} 0 B=m o) (axial skeleton), 1 Zth (upper
limb), 2 tF2]# o] (lower limb)

3) A5 AF 1 Y9Z (left side), 2 222 (right side)

4) oFof (w] o]F): sl FeHgofol Yo 1,3 42AFE oF

two digits —| 1 large letter| - location No.
3 large letters
4 small letters
A
= AAA — location No.
aaaa
Ex : 00TI2
01SCA
22mtta04

Fig. 2. Basic structure of the new code.
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(of): cranium (CRA), sternum (STE), metacarpal bone
(mtca), rib(R), thoracic vertebra(T) %)

5) 91 Zww 1270 (01-12), <& - Wapehw 57 (01—
05), & - ¥7keh 571 (01-05), 5w 770 (01-07), 5
i 1271 (01-12), sl2j# 571 (01-05)

ols} ol sfol QA AA BAL A B Az
T A2glA Ps 5] AR BAS AATHY 2
= (Fig. 3) oIt

2l MEZ2 Z g AILEC oAl

D ol A=A yAd FERE] A7t 7FseA &
T8 AL AAZA | T A 2R A A Q] TfEkoltt,
o] N ZkehuA & vl AgAQl Wi, 2719)
SAke} s o ok gl 9IRS HASkE VARl R
woflet. gk el 13 o) bk vl 170 9] et Ake, 374
O EAY, 4702 A 0.2 Ty, o]t o] sk
00T12, 01SCA, 22mtta04 52| %717} 7Fsa Xt} (Fig. 2).

2) =Y A2HE 718 BRE FHEFL 0,44 1,5
L2, H5E 1, $52 22 TRAL /12 BFIA 0] 2
SER AFsfel, 00& A F4) FHEZ, 012 A4 $9
o) 5ol 9% B4, 02 AA T S5l A 24
0 BRI, 1S #3547, 12 $5 4A2 BHHL,

218 #5 8hA, 22& 5 s 2 EREvHFig. 3).

(1) &3} ol &8]2) metacarpal:> mtca, '2&]

metatarsal<> mtta= 3% A| g},

£7)eko| A AwlciwW (hand phalanges proximal) &=

hdpp®, 7] (hand phalanges middle) &= hdpm

2, Zur)m (hand phalanges distal) & hdpd= %7]38F

=2

Wk7keto A Anpcw (foot phalanges proximal) £ ftpp

2 27|, 7 (foot phalanges middle) &= ftpm=

7], vl (foot phalanges distal) & ftpd = £7]3F

=2

4) HFolA A3, &F Y 23 (cervical, thoracic, lumbar
vertebrae) = 212} C, T, LE %7]8}1 5 (rib) & RE
®7]%H

(6) AT = 2t 29 et A Aol wpe} Hof

2

=

3

=

(6) °]9} o] ato] Q1A AA =L a2 PH 3} A)
22 YA A A A3t A2 EA|E Q1A

Diagram for New Code
(Combination)

""""" 00LO1

0OCRA

DOMEN
02CLA 0ICLA
vzsca| | oocor | | orsca [[TTTHOM
12 e 00C02 1R 19
120N || o2ro1 | | oocos | | oiror || truLw
ozoz | | oocoa | | o1Ro2

12hdpp0l  12scap 02R03 00C05 01R03 11scap 11hdpp0l
12hdpp02  12una || o02r04 | | oocos | | oiRod || 1iwna  1indpe02
. 12hdpp03  12tria || o2r05 | | ooco7 | | o1kos || ritia  11ndeeo3
Classified | 12neeo0s  12pisi || 0206 | | oosTE [ | 01Ros || 11pisi  1indpp0s
X 12hdpp05 0207 | | ooTo1 | | o1ROT 11hdpp05

Code List 12trom || o2r08 | | ooToz | | o1Ros | 1item
12ndem02 12ted || o2r03 | | oomo3 | | o1kos [ 1ried  11ndemo2
12hdpm03  12capi 02R10 00704 01R10 1lcapi  11hdpm 03
12hdpm04 12hama || o02R11 | | oovos | | o1Ri1 || 11hama 11ndpm0s
12hdpm 05 02R12 01RI2 11hdpm 05

12mtcant 11mtcad!
12ndpd0! | 2mica02) 00708 iimtcad2 11hdpdol
ionapao2 1zmicans]| 02 [ | coros [ | O || iimicans 11napaoz
12hdpd03 12micald 00710 11micadd 11hdpd03
12hdpd04  12micals 00T11 1imtcad5 11hdpdod
12hdpd0s 00TIZ 11hdpdos

00Lo2
ooLo3
00L04
00L0S

22 22FEM 02HIP 00SAC O1HIP 21FEM 2 1
22PAT 00coC 21PAT
22FIB 21FB
22itpp01 22Te 21T 21ftpp01
22Mtpp02 21ftpp02
22Mtpp03  22calc 21calc  21tpp03
221lpp0d 221l 2Mtalu  21Mtpp0d
221tpp05  22navi 2inav  211tpp05
22cunm 21cunm
22ftpm02  22cuni 2lcunl  21ftem02
22tom03  22cunl 21cunl  21ftpm03
221tpm04  22cubo 21cubo  21ftpm04
22tpm 05 211tpm 05
22mttadl 21mtta0l
221tpd01  22mital2| 2Imtad2 21itpd01
221lpd02 22mitad3| 21mttad3  21ftpd02
22ftpd03  22mtitaDd 2Imtta0d  21ftpd03
22itpd04  22mitals 2imitads 21ftpd0d
221pd0s 211pd0s

Fig. 3. Diagram for new code and classified code list.
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Fig. 4. Reconstruction of modeled skeletons and making
animation.

1. right

Fig. 5. Examples of rapid prototypes of skeletons :
Femur, 2. right Humerus, 3. Atlas (C1)
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3D scanning for Accident Sites & Vehicles

>

Modeling for Accident Sites & Vehicles

"

Input Data on the Simulation Program

Y-

Simulation & Making Animation

Fig. 6. Basic process of 3D scan & simulation on traffic accidents.
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Fig. 7. Analysis of Gyoungju Tourist Bus Crash.
(D aerial photography of crash site
(@ scanning, modelling, simulation & animation for crash
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I 83tk =A== Seoul TOPIS (Transport Operation and
Information Service, http://topis.seoul.go.kr) & %5 A
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« Wi O o[
Fig. 8. Analysis of Traffic Accident at Gangbyeon Expressway.
D Locations of Scanner : 1-6 for VZ 400, 3-1, 4-1 for HDS 6100
@ Traffic Control for scanning
(3 Registration & Point Cloud data
@ Simulation
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Fig. 10. Reconstruction of outdoor case (supposition of murder).
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Fig. 11. 3D modeling for Garden 5 Complex.
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| Gimpo Airport - Diagram |
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(j) (T) : sequence of scanning *

Fig. 12. Diagram of BMT project at Kimpo international airport.
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.

Fig. 13. Color mapping & point cloud data (supposition of
helicopter crash).
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Fig. 14. The Proposed process of
ccp | 2DImage fseamentation Boundary detecting transcribed seal Impression.
Camera of ink portion Extraction
Target Seal _| Image
Impression Registration
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Pressure Map Corrected
Pressure Map

HE)& AEet] Y AAREHSE F ol =T Aol i AS A= oF 15 um 2lole] 4o ASH AT
= Al (Fig. 15). o]2f 3 Ao 2 Hol FP& ntg oz 3 F4 3

1Y Kol HAEshs Wl= A A5 ol He 9l do] SIS QIG7 okl ojA AR FAE Fek A
g olm Aol thall 224 o|mAE B 5eh= WA, flx dE A Yol i VIS ATdoEA WIery gagel 2
ol Hi= 19 oA el thall 3344 ojnAE E5ehs Egol F g vkl ddskgich
A, 22F14 ofm| x| o} 344 o)W A & R 7] A, 23
A7 olu| Aol A QIFP S Helahz Bl 3344 ofn]A] 2) AAAS
oA JIFYF S 2ot Il g Gl Elete 9, 2 A= AF] a2 o A9 S-S 2staL
A A olmA o} Ak A o]m A 9] AFYAE ATANA 5 L AES oldal 3 e AEaAE ek 3Ak
e datste] X9 R-5 HEdske dAR e (Fig 7VPEARE skl AAE ASshe ol AREE AL 9lom,
14). A B ol s fleliA ol Fd 7IEAE AA B 40

32k olm| A o] B 5 W A2 GOMAR] ATOS 11 7155 dl 0|8 gael 52 & #99 95 ol &ttt 7Het 9
ARgsElom, 344 o]w A€ Zlo] JHE 7P (pseudo— A A7 WA A4 283 ¢ gloks @Alo] Sitt o]
color) 0. & Yepglom, Z& FEE Zlo7p 212 fiolx, 3 A 33k AAHAE ARgsAl W AR A e 3ak &
RS B2 Zlol7h v Hge] stk Fololl Eeld = %5 o o nE A By olo] Zhssith AA ARIE

0.04

Fig. 15. Measurement of the 3D information of a seal
impression : Pressure trace map of a seal impression in pseudo
color.
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Fig. 16. 3D modeling for the shooting place of CCTV.
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Fig. 17. Making the reference rulers in a shooting place of

6 March

26 Feb.

Fig. 18. Project and compare with 2D photographs in 3D space.
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Fig. 19. Comparison with the pattern of lime powder in 3D
space.
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