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Construction of forensic medical expert system assisting reconstruction of

murder scene
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Chongqing Medical University)
[ Abstract)Objective : To develop a forensic medical expert system assiting crime scene investigation. Methods ; NET development
platform was taken as the basis;methods of knowledge aided design system(KADS) was used,and the domain knowledge was classi—
fied into three levels;domain, inference and task. The data base was constructed with SQL. SERVER. The ontology knowledge base was
constructed with PROTEGE. The core of inference model was constructed with CLIPS. LOADRUNNER was employed to analyze the
system in order to refine and improve the database and inference mechanism. Results ;. The forensic expert system can produce in—
structive opinion through gathering information from the scene and autopsy outcome. By simulating inference,the system can provide
ideas related to cause of death,death time,manner and nature of death. Furthermore ,the system can provide consultation on the num—
ber of suspects and manner of a crime. Conclusion ;. The expert system can provide obejctive opinions for practical work. It also can
manifest the truth and the crediblily of evidences. Moreover, it can provide simulation training program for forensic medicine students.

[Key words Jforensic medicine;expert system;artificial intelligence ; crime scene

CLRRG WO E TR RS, & A aenita
IR, fH TR TS R iz e AR BRI 5 siias , IE A
RN TERUFRTIEZ —, BNEERAET 1968 4EH
Standford K2# Feigenhaum ##Z55 &k, &—FHA SR N
KA MR 56 (I RE Y R 40, BN TR REH AR B2
BHORIFAIR L A Re K i 2 2 M8, L R gk LU
FERHERRNL R L, BR ARG K BIETI 24 =AM BU & &
YEBENB: ¥ F,FEmail:ydeedyx@gmail.com,

BISEE : R 4 , Email ; dengshixiong1963@163.com,
EETR: &R 73 KA A LR ABAHA B (45 :201303),
56 B AR ; hitp://www.cnkinet/kems/doi/10.13406/j.cnki.cyxb.000430.html

Ja  BETHER IR Z LR UMER G ZMATREOR 255
TR A SR 22 B b R R S A T e K
RGTHSHEE T2 4 AR % 2T BL A5 o
NTERER AR AA ZHIE 2 FHAHE UL R FR
G, FEEBE AT, A PR BB 2 L ARG N AT
BEHEAT S U SRITET T 37 T i B ki & 2 3R
G, T HAARNY KGR 55K, H AT SC B W AT
R, A HGE,

Bt T B A R B | RIVA TG 2 H 45 S OLUESS A B
ZE IR EOR S I T R TSR XA R IR
— 77 T REAT R RN SR AR AR EE A, #5407 1]
LR, 53— TR TIEAINE 2, R B MALERY



— 1472 —

BERERKZER 2014 £5 39 H5 10 #7 ( Journal of Chongging Medical University 2014.Vol.39 No.10 )

W A PEIE T 20 20 90 AEARHIR A4 TR 1 B
G b BRSZ IR R s ) A 0 D E 4 S 30 2 A, DA KA
A B RGBTSR A AR B, X iy 22 B 1Y e A
AR AL T YRR U e R T
TBBIFIIE , e SE R A A D BRE, HE A T A T
frae " M G ARERLER 2 TR HERTAL AR S 22 imi e
NP PR AL TR R SRR A, A
I E AT EAAR A A SRR DB N
JERV R R LAl AR AR S 5 | TR R EAST TS
TFRR AR R RS W R ) o T AR )

1 EEFERRFEMTEE

AW ST RIE R L R RS @il AU B 2R 5
i AR SRR AEWR B Sk R 2oy
BHATR, LU Bh A 28 B i B | i il sr LSS E ST
= > R Ay — Tl R G RN RS PRI BIL
PAGRUEAE R AR BN LI, BEAS 3l 1) P 2, sl TR
R B AR TR SEBEAIBAR, I P b6 = 75—
J5 T PRUE R GERE AN BT A FI DT A £ 22 48 A 1R
AW LA ERTTE R 2 & R RGBS T4k
P AEBEHL  ADLUA E AL A TR A (181 1)

' }

1L Bt
R Yl
sk Bk
o BRI
IR

B 1 ZEFERRFHRTE
Fig.1 Frame of forensic expert system

11 S %yt

Bl R AL A SRR SR SO SR
PEALAR T RO RRE B2 8, A AR b 2 1 T A T
LA A AE A DR 5 B 1E 5 225 (845 5 sl 25 e W AE A 6 v
Yog iDL IR S I AV v e IR PN D S g SN o)
RIS & L 2 W R GEHERL RAE  [R) SEEBA A
Wr [ Ty TR e

Bt e R AR R 2 R AR (LA S i R

A BRI FAL AT AR AT, RIHS A OC TR T
AT RN R R R A (R T A B FIRF
SAL) S IR G RIB Z A S C R DMEGE TR, A
I H LT HERA B % 1T R 48 (knowledge aided design system,
KADS) J5 3 , AR ) oy a2 R AT 55 2 =
AR JZ U, 5350 %0 A6 B 1 R g i SR D Re L
FISNAALE R SQL SERVER FEEEURE . XPEU 4
JE DRI R P A T AP i RO i, DR R A n]
PR ATRE . S B A 1 S R AR G R R A A
(AR — AR S A& S G R G — ERL W]
PRSI IDOPR Y ey =W F A SN PRSI B d e S =
Hh, R PHAZE R T (e 2 X 7 12 1 2 Y U S AR e, B
A AR A B2 068 T T A ) 2% o e LR W R AT A Y A T
55 J22 R X I 1 W e ST 55 B L o AT H ST AR Y
AR 2 A B O A AR 5 R 1] 2 3R D Dl 43
BRL P AR S L s @il FH AR 2R 1 & AR AL R4 7
Gty , T UE T AN 1B T A AT A R A, T
TR H proteged. 1 #ENT I B 2E ST A A 22 , R F W3C A5
HEMZE AR T (web ontology language, OWL) 15 5 f#ATT , I
I CLIPS 15 5 #E A7 7= A 2RI () AT 1) 4 35 | proteged. 1 4] 43
AAK Racer FEBRHLIEAT =) AR 38 0] 96 UE P 7 AR 5
A hgE TUARSFINEL, RIJE A ESL T IR RIIRA A, FHA A
AN, T AN SR R R R A IE 2K i HLIE A
AR I BBt m] T R R B TAE R
TIT R AT AT HE R , ULSCHR[6-8], F34b, i RIFE R
HRARR ALY AN 45 R 22 B SR 0 A SE 0 | L) B B
FHB AL T HEXT
12 R A% pEIME

HERIPLR L R RGNS R, W AR O ER
3 TR RGBT R KM, B BRI RGN
“RRETRREL . PRI SRR T S R ik R R
FAGHHMER RIS SRR 2

FEXANTRI B B , i b R o A B i B, A s
M AL IR, FAR I 5 | N3 T AN R A HERLAL
il HEFRAIL Y SR LA XTG4 (component object model
COM) FifFHEAR , B— A HEFHLE R —1> COM 4144, Jf H.
B BRIHEREAL COM R 48— 4 11, L7 [ HE 28R e 1)
FHULRAREBEHLA LR S 58, fE L RRG RIS,
G HE 8 A S A R BT B A& OHEBAL COM 2R 1 X A 71
WAz, BT RGN v] FHAYHERL COM, F P SR A
U7 B 1 B B 1 B SR A I, R ST RE R AR
L HHE P BE P AT

RSB FH AT LU R B KA 4 < i TR
SEAE (ANTRRAR ) AR R BT (A TR RO RO S A5
SRS 2 (R SRS T Bk MO e R R
FRSE, TR EE SRR B AR i |, {17 52 11
TE ] A AR S5 AL (A0 D SREAR ) A3t tH— R 91 2 4
FIWTRS , T ARG D RERAE S 5495 5 9 B A= i 8L
LM, SR P28 RETE 1 XREAS (4558 B E A PIIER R
) 27 2T YN S, AN SO 0 26 S AU LA A4 bttty | LA
o8 2% %) i 1 AN DB b e T S B A AT LA S 2R R



BERERKZFR 2014 F£5 39 E5 10 #7 ( Journal of Chongging Medical University 2014.Vol.39 No.10 )

— 1473 —

P, AR H P2 2% B ORI T A TR R AG T
FNTRCIN A G S PR SR A5 T AL R LA T
FEAR (N2 WG] 22 4 A3 TR S 5055 ) 4 2], T LAAS 31
AR s 22 HEW R 250, 1k 1T R 20 S B0 I ik 7
LGAHT, W ARG B Bt 55 SEAIEA TR LU A . 1%
RN TR B AR BRI b A AR AR
AHREZE M, BRI LA—8 (AH R RE AN ZR 1 2 S50 Tk RIAT
1.3 AU B By He 0 # 7

AHLFE T FEZE B 30 R P SR AL SR AR 42 1 RIX
BPE AL PSS R A i, i B T A A WL R 2
SEE KA LR B S 7 =, G T EEAE Bt
AR B SHTA X, G EE AKX, 34 & PIE S A
DX, ARG 56 e DL RN 25 SRS ALK, B Ah Sk 3 X, 5 15 8
DX, IR ) T A ORT iRy G AR, A R P A X%
MEH R EE , FERLNET 7B T & T H O NET 234K
Y-, SRV A e a5 Ahos FH =X, IR Tk B RTTHRAL
BEAG Wl 2 KAV ATl A BT, i TR A T 38 A Y
TR AYNET, PRI SR FH AT A A CLIPS 43 78 &R S im T
R ITHEF net 11 C# BRI ISR I R L H P B
L4 AR R EE B A R A A 2 AL A

TG Z R Z R, £ XA R ) 3 A e S i
PR LASE TRt AN AR ] TR T A 06 B3 ik R e 1 2= 2T L
TR TR, XS R A TR 5, X0 A [ i RS HY (14 4y
A IR T PEA, , LA BCRERS B 37 i S A B A A 1
FEHY RGN A 2 ) AR 2 I 452 20 S ), W i J2 o B
RSN RIREE  VAGE R 42 2 v 45 4 2 T I S A A I
(B A, 3 e F i 1 2 A 22 U A 1R 20 )2 [ g A 230 T £
1%, U h A e o0, Nl B R I S 5 18 2%,
FFARIE X 25 2 HEA AT AH 7 (1) I {7 X 46 1K B3 5 LR
B SEBINZRELCRT A (k) —C () BIBEST (k=1, -+ m;j=
L,o,n ), XTI ZR A IR R D522, SRR
LZ NIRRT, S AL St A T B AN 4

TERIA AT L R R G MFERE L, 10 FAS TR G 3 B LA A
XT 100 22 A7 o 2 A7 A7 H 4l i Rl LOADRUNNER
SFAAFREA TN, EG A S0 AN R A AR fige iy 28 IR 12 W
RT3 W HE R AR AT W, o B0 2 9 TO AR R AIE (A
TCRUE, DIAE B

2 N 2

IR R 2 S R KU, NE A TR R TR
FE AL AL, 5 — T T, P T I Ak R R
B AL, R —ZRIA B2 TAE A B R (50) SE R & 50 A
2 BRZ XA S B E R, RIS B TF-BERIH e =
BHARSE 2, TR I B P e O R A B | AT 32 ol — 8
SRV AW 2 EE R | B R B S0 U T
0, BEMESRPE R kB L S S A i ST T AR
A THIH Y B2 5 I A 18 BN PR TIR R A 5
PABIBhE st Tt SET-T7 5 SR T[] B> AR i

8 2 R B IR AL, AT 2 2 0 i SR B A T 20 b
A HATRKA A, (I, th T2 2GR A H A T &
R NIER 515 20 R R AR, 7 B 2% 50T RETCIA SR —
TR 2 5RO A T AR T IF R L KRG LI
IEGESR7T 5E I ES MO PN iU PN (R e SHVA L o)
Sy, 3l B I IR L R Zr s B B A A
TRA B4 R S5 B R A B L SR e HEATHE B A0 I
i AT LA BN ] FH A5 i 0 PR, 347 1 A v 1) P 3 B 22
MfF R AN BB W R T I A B RTE TRENS
B S8, R G BRI HAE TR, IEA R A R e
IR L GOKF A2 BRI OB R AR
PR (BT AR 55 ) IR BT, % AR G0 2 2T ] B
A BRI AR AR Z P B A S TAR R
R T IFERRIE 1 A PR RUT JE 7 S84 F EAR R UEPIE
AP A RN 55 A R L TR i R A e A A A A TR
Wk,

& £ X M

[1] E/MZ # 0 B ERE AR HS AL R RGN
RS (0] BB = 252 24 7, 1995, 8(2) : 163-165.
[2] Bevel T.Crime scene reconstruction[J].Journal of Forensic Identifi—
cation, 1991 ,41(4) .248-254.
[3] ZEEIRLRERIG TR CLATA IR GE—) st P EAR
NEREF AT, 2002,
[4] Lee H.Crime Scene Investigation|[M].Taiwan ; Central Police Uni—
versity Press, 1994.191-205.
[5] Daryl W.Clemens.Introduction to crime scene reconstruction for the
criminal profiler[J/OL].MAFS newsletter, April 1998:27(2).http://www.
cienciaforense.com/Pages/CrimeScene/CSReconstruction.htm.
[6] ERF, K E A TR IR Y S Rt LT A,
2007,26(2):58-59,64.
(71 EARE, K. ARG U AT 530 H 3
fE51%3,2008, 1(1):8-10.
[8] JFHMESE, EMAR BT AMAIA P I FHEFEL] TS5 P 2%
2011,6(16):56-58.
91 =& 5B 2%, 0% WA FREE Al s A Aok
SR PEIL P22 E L2009, 17(2) : 278-280.
[10] B i 58 L7 T A MEIE M) AL 5t P RN R A2 R R
#1,2006: 1-31.
[11] Brent E.Turvey.Forensic fraud :evaluating law enforcement and
forensic science cultures in the context of examiner misconduct [EB/
OL].http : //epublications.bond.edu.au/theses/66/,2014-09-29.
[12] Deng LF,Gan P,Zhou J,et al.Image hiding and mining based on
the subsection Zadeh—x transform[A].ICCET2010[C],2010.
[13] Deng LF,Xiong XL,Zhou J,et al.Fatigue detection system based
on infrared video pupillography[A].ICBBE2010[C],2010.
[14] Xiong XL,Deng LF,Zhang Y et al.Objective evaluation of driver
fatigue by using spontaneous pupillary fluctuation[A].ICBBE2011[C],
2011.

(% EFIR)



