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Abstract—Based on the theoretical research and actual
developing status ofartificial intelligence and expert
system, this paper discusses several issues in the
development of criminal investigation expert systems
(CIESS). In particular, we focus on a cooperative intuition
learning system (CILS) which employs domain knowlege
of recidivism in the crime analysis system. Usinche elicited
domain knowledge, the CILS tool uses deductive reasing
techniques to make inferences and provide suggestiv
courses of action to support the investigatory furtons of
police, attorneys, or probation officials. In this paper, we
present an experience mapping intuitive inversion gpnciple
(EMII), and we describe the rationale for developingthe
CIESs, why we focus on the criminal analysis systenthe
methodology for eliciting CILS domain knowledge and
experience, and a scenario of what we are implemeéng as a
proof of intuition learning system. A series of etitation
sessions which epitomize the CILS have been discusse
the paper. After presenting an overview of the sysim and
the major research choices, we describe in detailhé
system’s modules and present examples of its potait

Index Terms—CIESs; extension intelligence; intuition
learning system; RMI; cooperative intuition reasonng

|. INTRODUCTION

In recent years, with the wide application of comepsi
in the public security area of China, constructiamfs
criminal investigation expert systems (CIESs) hheen
made an important point. However,
environment of information conduction is “man ardun
computer”, which is difficult to deal with the infmation
featured by procedures of brain thinking. Becausthe
almighty ability of computers while processing thdi

information, people depend on computers to a gre
extend. When the results from computers are diftere

from the reality significantly, people will doubt iThis is
the reason of the occurrence of the
problems when traditional information conductingywa
are applied to process crime information.

To mimic the problem solving capacity of human

being is one of the most basic and important taik
artificial intelligence (Al) and expert system (E&rom

the research achievements of Al and ES in receatsye

[1-28], the original intention of researchers isatth
computers can substitute for the intelligence ofman
beings, thus acquire the decision-making capacity

human experts and also overcome the limitation o

experts in the field, so that to reach the leveltroe
experts. However, to study the expert system assare
This work was completed with the supported of the res

foundation from Ministry of Public Security (Grant |
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conventional

incompatibl

[0)

in computer science has hampered the system
development. No matter in the aspects of knowledge
acquisition and knowledge expression, or in underta
reasoning, though great research achievementsieare
obtained (especially the introduction of artificia¢ural
network and fuzzy system provides many new toois fo
development of expert system [5, 6]), few succéssfu
expert systems are available.

Expert systems are improving as technology advances
In the past, expert systems have received criticasith
some negative publicity because of the failures Wexe
highly publicized. Unfortunately, the successes lass
publicized, because companies want to maintainr thei
competitive edge. Expert systems are a great tool f
companies especially, as depicted here, compamies i
finance. It is important for companies to remember,
however, that humans should make the final decisiod
not the computer. Humans still have the insight and
intuition that computers are unable to possesséav,
anyway [5, 7]. Many scholars [1-24] believe that tey
to build expert system is the selection and effectise of
knowledge. The “effective use” means whether the iru
the system synchronize with the thinking of theuatt
users, which is also the difficulty in expert syste
development [1]. research shows that ES in casenspl
is neither merely a pure reasoning algorithm, nor
completely relies on some formatters. The estafiesit
of cooperative relationship can be regarded to Hee t
identification and evaluation of fact inversion and
evolution.

Al has achieved great success in formatted reagpnin
but in reality, there are too few cases with fiXednat.

Boes this prove that the research is going fartoedt

farther away from our goal? Any kind of advanced an
effective theory and method must have its generativ

%ackground, and also can better reflect the redlityhe

research and development of CIESs, it has beendfoun
that the formation of specific technique and method
comes from the feeling and experience of people in

Odealing with routine duties, and this feeling and

experience is nonlinear. In addition, knowledge and
common sense are different from each other. Do all
problems in reality correspond to some complete
knowledge? Experiences in the field for differebjexts
re obviously inconsistent. Accordingly, in the
evelopment of applied expert systems, the firistgthis
the self-organization of knowledge system and #I& s
learning of experience system [9, 10, and 11].
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This paper discusses the development of criminabnly what factors can be used to make a judgment bu
investigation expert system through practical eXesipf  also how to judge based on the factors (Wilden20i94).
criminal investigation and gives some new pointsiefv  In an expert system, the approaches for incorpayati
which are believed to be applicable in the reseamth expert knowledge have been primarily ad-hoc. As
development of expert system in many fields. reviewed earlier, Goldberg and Senator (1998) wsed

The remainder of this paper is structured as fatow heuristic-based approach in the expert systemswbine
section 2 provides a review of related works CIESs'heuristic® comes from Greek and means "to knoud, "
Section 3 gives a description of the mapping-ineers find", "to discover" or "to guide an investigation"
method based on intuitive learning. Section 4 prissthe  Specifically, heuristics are techniques which sgekd
proposed algorithm CIESsn details. The section (near-optimal) solutions at a reasonable computatio
afterwards describes how the algorithm has beeptado cost without being able to guarantee either febitsilor

for criminal investigation. Section 6 concludes wark. optimality, or even in many cases to state howeclus
optimality a particular feasible solution is." Thkes
11 . BACKGROUNDS AND REVIEW heuristics were used by investigators to manuailyower

) ) ) , , associations but were not really incorporated itite
In this section, we review prior work in knowledge system for automated link analysis. In cases watigd
engineering, association identification, heurisgiproach datasets, investigators still face the problems of
and personal construct psychology. We also prode information overload and high search complexity.

brief review of the CIESs.
B. CIESs Based on DSS
A. The Knowledge Acquisition and Management
Bottleneck Developers of CIESs are aware of the limitations of
reasoning process based on production rules otdasimi

When the rule set for an expert system is WIittBB, o5 of formal language. There are few researdeférs

!mowlledge of humans is obseryed. Video ' tapesy g think a CIESs should act as a kind of oracle.tig
interviews, protocol, and other techniques are useldy contrary, an CIESs should be designed as a criminal

to capture the thought process of experts. A probgth e qhication decision support system (CIDSS) or a

EXpert systems is wrjting the ru[es themselve;.u'ghb facilitator of tasks ( He Ping, 2002), and userexpbert
processes that are highly rule oriented are essierite systems should be cautious when using them, betaese

than ones that rely more on creativity or intuition knowledge modeled in the CIES, especially the
Another problem is that often experts themselveagtee. knowledge about the crime, is Iimited’ (He Ping, 200

Differ:ent eri(p(?:f[s mighthtakehdifferent Course;]s mm-]\,g, To the users a CIES may have the appearance of an
go t rougbl ! erentl t O_tfﬁ t phroce_sszs when géuhie' t intelligent machine. Police department often expect
same problem to solve. Thus there Is disagreemetfie intelligent behavior from a machine that appeardéo

professional community about the validity of eXpertinteIIigent. Thus, it is to be expected that ustissegard
systems. . some of the limitations of expert systems. Polemadtto
Literature [5-16] proposed architecture for ot the expert system take charge. To help usejusdge
%he limitations of an expert system, most expesteys
rovide explanation functions.
" This is seen as an important aspect of expert rsigste
However, even when the argumentation of the expert
system is known, it is difficult to judge whethdnet
advice is useful to solve a certain problem. Thanesfit
is doubtful whether these explanation functions are
sufficient to help users to judge the limitationk tbe
expert system's advice. Ddecision support systI8S§)
®or crime investigation are difficult to construisécause
of the almost infinite variation of plausible crime
cenarios. Thus existing approaches avoid any axpli
asoning about crime scenarios. They focus onlg@mah

crime fighting strategies in a developing countiwe
identified important issues that must be addresse
Although the proposed architecture does not addaltss
the areas that concerns knowledge (KM), such astbow
motivate user contribution, how to keep the knowgked
repositories up to date and cultural issues, weelthat
the integrated system that we have proposed offers
possibilities for a more effective knowledge suppdr
approach to crime fighting, by such a system. Th
proposed architecture comprises several knowledges
and knowledge applications to address these isSuese
of these components have been adapted from theswor

of other researchers. . ; . 2.
: i . such as intelligence analysis and profiling. Wepose a
Literature [17-22] is to propose several technigloes novel model based reasoning technique that takes

automated link analysis: the co-occurrence analys'?easoning about crime scenarios to the very heaitteo

approgch and a heuristic_approa(_:h for the ideatiba of system, by enabling the DSS to automatically cowstr
associations between crime entities, and a shoptstst representations of crime scenarios. It achieves kyi

a'gofi”.‘m for association.path search. .In p.articut.he using the notion that unique scenarios consist ofem
zeur|§t|ckapprlogch helps ;p(:(orpo:at(_e crime |n\f/esr|3|g; regularly recurring component events that are cogtbi
omain knowledge into a link analysis system aiging in a unique way. It works by selecting and instaiirig

egeneric formal descriptions of such component esjent
called scenario fragments, from a knowledge bassedb
8ha given set of available evidence, and compad$iem

importance of heuristic between crime entities ighly
dependent on the domain knowledge and experience
crime investigators. The domain knowledge includet
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into plausible scenarios. This approach addreskes twhile being far from simple to define more exactly,
robustness issue because it does not require aaformintuition lends itself to being indirectly suppaite
representation of all or a subset of the possibémarios

that the system can encounter. |nstead, on|y adbrm [II. COOPERATIVEINTUITION LEARNING BASED ON
representation of the possible component events is KNOWLEDGE SYSTEMS

required. Because a set of events can be compos®u i The purpose of this section is to discuss an
exponentially large number of combinations to foam «“Cooperative Intuition Learning (CIL)” concept to
scenario, it should be much easier to construct astablishing the new ideas and approach of CIEBs T
knowledge base of relevant component events instéad gpproach will include domain knowledge mapping,
one describing all relevant scenarios [23,24]. experience-inversion and intuition-based coopegativ

C. Expert system Based on Cognitive Science learning.
The role of personal construct psychology in coraput A. Expert System Based on Extension Intelligence

research and applications concerned with the There are many different definition of intelligenire
development of ‘expert systems’ and their beginging  expert system, but none of them give the answer
‘artificial intelligence’ and ‘cognitive science’ r@  acceptable by a scientific community. First of all,
covered in [9]. Research on expert systems lechéo t intelligence is a fuzzy term. In some cases it é&yv
identification of the ‘knowledge acquisition bottEI:k,’ difficult to draw a line between inte”igent and mo
that it was generally extremely difficult to makeeot the  intelligent natural and artificial systems. For ewade,
presumed knowledge of human experts in order t@jological adaptation or any kind of evolution che
program it for computers. presented as learning intelligent ability or notelligent
Literature [9] shows that expert systems wereprocess. It is difficult to determine when ES beeaam
recognized as a breakthrough in artificial intehige, in Al system. All intellectual activities are triggerdy the
programming computers to emulate human thinkinggoal. A ES can be intelligent only in relation talefined
However, they were based on a form of cognitiversce  goal [3].
that took mathematical |OgiC as its foundations e In fact, there are two Components of inte”igence:
not well-suited to modeling the full richness ofnten  experience-based intelligence (basic-intelligenta) is
behavior. Personal construct psychology developett o inherited at past activities process, and knowldotaged
the same time period but was not recognized byethosntelligence that can be improved by learning (-
working on artificial intelligence and cognitiveisnce as intelligence). All kinds of intellectual activitieq the
a complete psychological system providing morespecific area are based on knowledge rule systatrE®
effective foundations for cognitive science and e&kp s not knowledge system. Knowledge is a “tool” &.Hf
systems. Repertory grid elicitationas recognized as a you don’t understand a goal, you are not capabtedoh
valuable knowledge acquisition technique with whioh it An ability to learn is an important intellectuability
develop rules for expert systems, but the knowledgghat can improve knowledge. Knowledge reinforces
transferred in the form of rules was static andtleriand intellectual activities. There are three attributsfsthe
did not lead to the systems being open to expegieHc recognition to the expert system with intelligence,
would be timely to adopt personal construct psyadgl knowledge, experience and intuition. The attribofe
as the foundations of Cognitive science and use liuild experience reflects the recognition to the charesties
expert systems that fully emulated the capabilittds of the basic behavior. The attribute of knowledefects
human experts, not only to solve problems but &3sbe  the learning recognition to the characteristics tioé
effective in dealing with new problems as theyars a intelligent behavior. The intuitive attribute baseuh
final comment, it is noteworthy that while the exXpe experience and knowledge is called “extension’itaite
system community has focused on emulating thef intelligence, on the other word, the intelligenwith

capabilities of those with expertise of value tdustry,  extension attribute is called “Extension Intelligeh (El).
the technology developed is useful for modeling thesee figure 1.

psychological processes of any person. Kelly nabed

all people may be construed as ‘scientists’ in rthei Experience-based
processes of modeling their worlds and validathmagse Intelligence

In investigator's subjective approaches to criminal Extension
information (CI) [6] points out four basic psychgical Intelligence

functions: sensing — function that tells us something

exists; intuition — reveals the possibilities which may

exist in what has been perceivéldinking — tells us what

this something isfeeling — tells us how to relate to what
we have perceived based on our own subjective value Figure 1. Extension Intelligence

system. The same source also states that intuitiwh In fact, extension intelligence is an intelligentmthe
thinking are most important in the creative ands@abe function of human-computer cooperative, and itimed
phases of ClI — alternative generation, analysis of Structured to extension cooperative intellige(€€l).

outcomes and decision selection. Literature [Shioout ~ We don't believe that intelligent decision cometuradly.

that intuition is a key investigator's feature in, @nd, But we are sure it can be learned from experierzsed

© 2011 ACADEMY PUBLISHER
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on incorporates empirical knowledge and domaimecessary to build accurate mathematical modelg On
knowledge. practical way is to building some qualitative madéb

For example, A CIESs which is called here ananalysis qualitatively, so that some beneficial lgsia
“Extension Intelligent ES” incorporates extensionresults are made, and we can make best use of the
intuition based on empirical knowledge obtainedtiygh  knowledge we grasp.
experience into an EIES as its explicit subsyststore Problem solvers using formal models are applied in
specifically, knowledge association is focused @naa many application domains when optimal solutionsncdn
sample of human intuitive ability. This EIES is dgeed be found within a reasonable amount of time.
to allow human extension intuitive abilities to pevate Productivity in optimization modeling is low: regfiis
with computer logical functions, thereby facilimgi complex, and it usually takes a lot of trials todfia
human extension activities to solve problems inl reasatisfactory mathematical description of the phesoom
world environment. under consideration. Due to this complexity, maugli

In order to do this, a guide function of humanhas to be done by specialists who are requiregé¢alks
extension intuition is devised and incorporatea itte  three “languages”: the language of mathematicshitlv
computer. This is called cooperative mapping. The¢he model is originally described, a programming
experience association process base on knowledya (f language or an input-language to a standard package
initial experience activities or situation 1 to esigtion which is needed to solve the particular case, dmd t
experience activities or situation 2) is dividedoinwo language of the user who is ignorant of these firak
processes. When initial experience action is givem, representations”, presents his problem in “usensgr
human role is to related rule, called keywords, asnd also needed the relevant features of the model
indicators/hints or cues to already be stored ie thdepicted via e.g. graphic means. After all thate th
computer to help the user. The computers first notéch ~ optimization model obtained can only be used fa¥ th
is called cooperative guidance, is to provide satiges particular situation and has to be adapted for & ne
to stimulate or guide this human intuition. The pater  application should relevant factors change. In ncases
s second role is to search the knowledge basentb fi this means redoing the whole identification and
cooperative knowledge by using the keywords. estimation process.
From a decision maker’'s point of view these costs

- — I associated with making a precise mathematical model
Kggm:g;e require a high utility in terms of good decisioRmwever,

the data and/or the theory are often not so good in

U Empirical Knowledge practice. Thus cheaper methods like flexible qerie
= data-bases or simple, deterministic models impleeten
\ 4 v with spreadsheet programs are often preferred toe mo
Knowledge Experience sophisticated ways of arriving at decisions: pé&ris

Intuition Intuition

judge a method not only according to its "precision

"optimality”, but also consider implementation and

maintenance costs, reliability and transparencyl[3)R
Standard application packages are designed to

'the.".SiO“ overcome these problems. However, while being
ntuition definitely beneficial in the sense that they make t
A _ _ process of making applications easier and sometimes
Human-computer interaction  ayen  possible, they only support one part of the
DSS implementation-process - computing - but do notecov

important tasks like data management, model-stractu
selection, or education of the users. Sometimesethew
computing facilities have even turned out to begdaous,
as now users who are unaware of the theoretical
B. The Mathematical Model of EIES background and thus of the limiting assumptions
1) The Basic-Model of expert system underlying the methods, have started modeling.
In the CIESSs [4, 5, 6], traditional methods imitttese  Uncritical interpretations and the usage of inappede
inexact and uncertain problems by building mathé&sat Methods are the unpleasant side of the wide-spread
model, and then solve them by statistics and pritibab ~ availability of numerical software [15].
However, these imitations require a lot of hypotseand Much greater help would be offered by programs that
approximates, and at last, the model is differemmfthe ~ are able to compare empirical data and verbal ecele
reality largely. Obviously, traditional quantitatiwways With theoretical properties of mathematical stroesu
cannot satisfy the needs of solving these complexBased on this comparison they can decide what model
unstructured problems. Because of the shortage arfdructure is appropriate for handling a certaimagion
uncertainty of the information, it isn't possible build ~ and subsequently, how the numerical results arbeto
exact mathematical models; at the same time, bedhes interpreted. Decision support systems that allow
aims of these problems are relatively inaccuratis, ot ~Mathematical modeling by providing theoretical guide,

Figure 2. The architecture of a EIES
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computer aided teaching-programs which allow theegarded as mapping accomplished by the human-
student to develop his modeling skills under propecomputer interaction. Thus, the result of coopeeati
assistance, and systems that automate the rowime-qf intuition reasoning based on knowledge and expegiés

an analysis could become a reality. But how sheulch  the image of the initial image of the suspect syste

a "modeling expert system", i.e. a numerical paekaglnversely mapping the results of cooperative remgpto
enhanced by routines covering model-selection anthe suspect system, the criminal suspect can be

model management, work ? determined. This is called mapping inversion predes
2) Relationship Mapping-Inversion Principle (MIP)  the expert system.
Then what logic methods should be employed to M

describe this question? Should it be signs, arittoner ' R > R

rules?

Relationship mapping inversion principle (RMIP) [He
Ping, 2003], a universally used method or rulerwbfem

analysis, belongs to the category of universalrgifie IV I
methodology.

In establishment of investigation expert system2[i,
we have discussed relevant issues of the selecton Figure 3. Experience mapping inversion principle

knowledge and cooperative reasoning. Here, theikey The actual criminal case is nonreversible. Timerie-
the good combination of human and computer, and wh&limensional and unrepeatable. The syst&nconsisting
methodo]ogy should be adopted to reach the goa| (qf the criminalX may not be a static relation structure,
criminal investigation and to fully unfold the ifiectual ~ but an evolutional dynamic one with specific crialin
behavior of the expert system. Research showsikip  attributes and case characters. Moreover, diffecases

is an effective thrust tool to construct this itdetual contain different information of the criminal ahuites.
behavior. Here, let’s first give a hypothesis thiatactual ~Here,R can be considered as the relation structure in the
criminal investigation, the investigator conceives initial state andR'is the image of this structure. Bt is
simulation of a specific case by analysis of theeca Not enough to determine the image) (of the true
attributes, and constructs a simulated model apmate ~ Ccriminal suspect I. In order to determind , some

to the original case. Usually, it is impossible five  Particular information (§ of the true criminal should be
investigator to witness the entire process of tasec added into IR). Accordingly, the extending information
After the crime, people can experience the scemgnag (C) should be complemented tR. Thus particular
and 0n|y by simulative reconstruction can we leamnd attributes of different criminal cases are extended

grasp its changing patterns. The occurrence of se ca AS described aboveC™ and C are information for
gives birth to the latent image of the specificririal ~ specific criminal case, determined by human-compute
event in a certain space. It is determined by thigal interaction. Here, experlence and intuition canrd&lesd
structure of the criminal type. Here, the suspec®n. The previous knowledge and experience is nacgss
relationship can be termed as initial image refetiop, ~ but information for actual cases is variable, enyugi
and the latent image of the criminal event fromsbene the process from existence to evolution.

is called image relationship. If the image can be ¢ 9 |
determined by the mapping relation, the initial g@acan r M |
be obtained by the image. And this initial imagetie C > R v > R c
suspect of this case. This mechanism is called RMIP A
criminal investigation [14,17].
Abstraction of this principle can be described as | I
follows: S
Let R denotes the relationship structure of initial Figure 4. Confirmative inversion structure
images of a group of criminal suspects (or susiréizal The self-organizing process of the human-computer

image system), which includes the intuitive suspeitial ~ interaction of the expert system can help to retheh
image () to be determined. IM denotes a kind of intended target repeatedly. A number of knowledge-
mapping, then the image relationship structireof the learning methods in Al can be applied in mapping
criminal behavior can be determined B, which, of inversion principle. It is believed that the sed&tning
course, comprises the image) (of the unknown suspect method of artificial neural network is an effectiwml| for
initial image (). If I can be decided, then the this principle. The relationship mapping inversion
corresponding can be decided by M(inverse mapping). principle can be described in detail as follows:
This is the basic framework of RMIP of criminal A correspondence between the elements of two sets
investigation (Figure 3) [3]. can be defined as a mapping. Assunés a mapping
For real expert system, the mapping and inversiseh from the setS= {a ontoS = {a’} , where ais the
plentiful contents. The cooperative intuition re@ieg image of a, and a is the initial image. If S idl s
rule based on criminal investigation knowledge andelationship structure, andis a mapping from S onto S
experience is the product of the combination of &om then S = y(S), and $ is called image relationship
and computer. Its formation process might as well bstructure. If the relationship structure S contams
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unknown object x, it is the objective to be deterad in  criminal investigation, science of trace, judidialllistics,
the expert system, called objective initial image ¥"=  graphology, medical jurisprudence, forensic psychja
w(X) is called objective image. judicial chemistry, investigative psychology, preihary

If the objective image can be determined from thenterrogation science and photography on criminal
image relationship structure ~ Sby the automatic inspection, etc. In expert system, the more abunthan
reasoning in the expert system, then the mappirthode knowledge base is, the more accurate the analygls a
w is a confirmative mapping. Accordingly, the estimation of the case and the more reliable theaeing
relationship mapping inversion principle in theis, and, consequently, the more powerful and apblée
investigation expert system can be stated as fellowthe expert system is. Experience can be categoiied
Given a relationship structure S that includes thdnvestigative experience and life experience. Soine
objective initial image X, if the reasoning of a experiences accumulated in daily life are self-canss,
confirmative mappingy from S into or onto &an be but more are brought into the actual investigation
found, then the objective imag¥ = w(X) can be urjconsciously. The emergence of repeti.tive_ e?fpeeien
determined from ‘Sby certain cooperative reasoning, soWill produce a psychological reflection, which iguiition.

that the criminal X can be determined by inversionAnd the concrete manifestation of intuition is to
(namely,X= " {x ")). constitute cooperative reasoning mode by human-

computer interaction. A scene of a specific crirhitese
IV. APPLICATION will show us the implementing process of buildingert

. . . . system by the previous investigative reasoning oteth
In this section we are mainly, but not exclusively y y P 9 g

situated in the descriptive perspective of analgdisthe B. The Design of Systems
deciding process and we're therefore trying to editr
the following ideas:

e Experience, intuition anempirical Knowledgecan have
a positive influence in practice, in successfully
completing a deciding process (although those entir
three elements cannot be formalized and included in

The key to develop the investigation expert system
to make it operable, so that to satisfy the pratteeds
of real criminal investigation. Accordingly, the
application of RMIP combined with cooperative
reasoning in the investigation expert system ifizes as

. ) follows:
normative model);
e Reaching maximum efficiency by the decider may Case A »| Attribute of
be the outcome of an apparently limited irraticiyali A abstract
based on experience, intuition and imagination; IDPS
e The promoters of the deciding process formalizing a e e e
models and procedures (the normative perspective) Attribute of
should have a more flexible attitude towards theidieg Case A .| Anabstract
act (not everything excessively formalized autonzly

leads to maximum efficiency).

A. Cooperative Intuition Learning is the Core of
Investigating Expert System

Previously, the criminal investigation work took

intuitive reasoning as the core. Under the conditioat l
the criminal case has occurred, the investigatayuently IELS
applies the theoretical knowledge and practical
experience, makes judgment on basis of the reldaatg
and phenomena, and obtains new judgment according
the known facts or confirmed judgment, so thatuidher : Regulatioh output
disclose the inside information of the crime. The ,| [nteraction
reasoning mechanism in the investigating expertesys system
should by no means be alienated from the reality of

investigation inference. We should fully use thésemng

Experience

\4

A

Iptuitive judgment of investigators

(IDPS: Intuition discrimination of process similgri RLS: Rule
learning system; IFLS: Intuitive experience leagnisystem; ICS:

uncerta_in rea;oning methoq in the current . _ Intuition concept space of criminal)
The investigator or medico legal examiner just inpu
the information of the scene into the computer &rel Figure 5. Structure of the interactive intelligamalysis system

system will give a correct estimation of postmortemc. Results

phenomena by knowledge reasoning, which is not from o )

experiential reasoning. According to the requiretmef A scene of a specific criminal case will show us th
knowledge reasoning, the selection of knowledgéhsn implementing process of building expert system hgy t
expert system can be classified into two categosiesial ~ Previous investigative reasoning method [3, 4]. _
knowledge and scientific knowledge, both of which A murder was committed in some county of Sicuan
involve specialized knowledge and general knowledgeProvince. The scene was remotely located at thesriri
Specialized knowledge mainly denotes principles oftn earth-built blockhouse on the top of Shibeigang
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mountain. The mountain was perilous and precipitous then the note may be for a date and there must be

The murdered body laid face down at the west sideeo  something hidden behind the note.

blockhouse. There's a back bag one meter on that rig If the deceased had a fetus in her abdomen, amd the

side of the body. The bag was half filled of gfasspigs.  were no traces of fight, and a winebottle was foanthe

The grass on the surface had revived. On the gnass  scene.

placed a hook. Three meters to the south of the (Output information 4) Then the case has sometting

blockhouse was there a broken winebottle. No trades do with abortion, and the murder is a kill becaase

fight were found at the scene. According to forensiamour or love dispute.

examination, the deceased is a young woman around The above human-computer dialogue belongs to

twenty. She was wearing three coats and two pdirs @xperiential reasoning, deriving from social expace

blue trousers made of a single layer cloth, and ghnmes and intuition (psychological reasoning).

on the feet. In her pocket, there was a slip ofgpagn In the expert system, there should be a case diiomla

which was written ‘It is raining. What shall we dext? field that can train the intuitive latent factorkstbe scene

Please reply to give me your decision.’ in blue wikh  personnel.

pen. The entire body was highly decayed. The ftonta (Inputinformation 5) The scene was located onttipe

bone was broken, and the bone mark was obvioush®n of a high mountain, not a place to cut grass fgspi

occiput was a wedge-shaped wound, and the bone mark The human-computer dialogue begins:

is not obvious. After autopsy, a seven-month-oldema (Output information 5) If the deceased with the kbac

fetus was taken out of her abdomen. bag went to a place without grass for pigs, thea th
The above was all the information of the murdensce deceased went to this place passively, she mighirbd

provided by the investigator. Then how to estabtish to this place.

reasoning mode in the expert system and how towzind If there was a deadly wound on the forehead of the

the inference? victim and there were no traces of fight, then the
(Input information 1) The occiput of the victim was murderer was acquainted with the deceased and

severely wounded. Then the system concludes tlat tltommitted the crime when the victim was unsuspgctin

wound can not be caused by the deceased hersedbahd If the forehead and occiput were both wounded, then

must be a homicide. the murderer might attack the forehead of the dmmba
(Output information 1) The conclusion is knowledgewith the axe head first, and then, for fear that ¥ictim

reasoning, deriving from the medicolegal knowledige was not dead, chopped her occiput with the axe.edge

the knowledge base. The above dialogue is a combination of knowledge
(Input information 2) The corpse was severely deday reasoning and experiential  reasoning, namely,

and the surface layer of grass had revived. Th&esys cooperative reasoning, derived from medicolegal

will give the conclusion that the postmortem intdris  knowledge and social experience.

over twenty days. An integration of the output information indicatibt
(Output information 2) This conclusion is a the murderer might have an amour with or be in it

combination of knowledge reasoning and experientiathe deceased.

reasoning, a combination of medicolegal knowledge a  The expert system gives clues to solve the case as

life experience. follows:
There is a formation mechanism of knowledge and 1. To investigate whether the handwriting on thé&no

experience in a certain range in the expert systenin the pocket is the victim's.

Because different people have different understanof 2. To investigate who had a close relationship it

experience, the dominant role of experience must beictim before her death.

determined by human-computer interaction. 3. To learn when the victim was murdered and where
(Input information 3) The scene was at the rurebar those closely related with the victim has gone.

Input the characteristics of the victim into thargauter. 4. To check whether the handwriting on the note was

The human-computer interaction is an If-Then rdwers that of one of her acquaintances.

form, i.e, if the woman carries the grass with akbbag, Investigation of this case reveals, eventuallyt ta

then the woman is a local female member; if the mom (a married man) in the same community as the vibtch
is confirmed to be a local member, then she dodset been in an intimate relationship with the victimher

far away. writing on the note was his handwriting. And his
(Output information 3) Then the deceased wasvhereabouts around the time of the murder was umikno
murdered when cutting grass for pigs. Therefore, Wu was considered as a prime suspettiof

The above human-computer dialogue belongs tarime. And it was finally confirmed that Wu had an
experiential reasoning. This kind of experientialadultery affair with Guo (the victim), and becausk
reasoning derives from local custom and life commorailure in abortion, he killed Guo to cover up tdféair.

sense. The above analysis shows that the cooperativetiotui
(Input information 4) The slip of paper in the petkf learning in the expert system can obtain the eftéc¢he
the dead. investigative expert in solving a crime, which icaties
The human-computer dialogue is as follows: If there that the reasoning process in the investigationegxp
a note without signature in the pocket of the dead, system conforms to reality.
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