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Abstract In order to improve the performances of keywords-based information retrieval method, a method of using field
ontology in in'.rmation retrieval is introduced. It focuses on guiding user to find their actual and potential search requirements step
by step which depends on two methods, one is using edit distance based method to search word in ontology base and the other is
using concept space based method to help user to extend key words. Moreover it utilizes the relations between words built by filed

ontology to find word’ s actual meanings in it’s context, and finally one XML scheme is described simply which is used to index

key words selected by user and processed document . Experiment results show that this method can improve precision ratio to a

certain extent, but recall ratio greatly.
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<?xml version="1.0" encoding="UTF-8"7?> ) L
<xs:schema xmlns:xs="http://www. w3. org/2001/XMLSchema” elementFormDefault="unqualified’
attributeFormDefault="unqualified”>

<xs:element name="SearchWords” type="WordsType"/>
t” type="WordsType“/>

<{xs:element “SearchedD
<xs:complexType name="WordsType”>
<xs:choice minOccurs="0" maxOccurs="unbounded”>
<xs:element name="Word">
<xs:complexType>
<xs:simpleContent>
{xs:extension base="OntologylLexiconType”>

<xs:attribute name="IsConcept” type="AnswerType"/>
<xs:attribute name="ConceptID” type=“ConceptIDType”/>
<xs:attribute name="IsRelation” type="AnswerType“/>

<{xs:attribute name="RelationName” type="RelationNameType"/>
<xs:attribute name="BelongToConcept” type="ConceptIDType”/>

</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</x%s:choice>
</xs:complexType>

<xs:simpleType name="OntologylLexiconType”>

</xs.: s!lnpla'l’ype)
<xs:simpleType name="AnswerType“>
</xs.:sin.ple'rype>
<xs:simpleType name="RelationNameType”>
{/xs:simpleType>
<xs:simpleType name="ConceptIDType”>
</xs:simpleType>

</xs:schema>
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Abstract—Fateful stampede accident has become one of hot
spots in public security field because of its sudden and serious
consequence. Actual cases show that crowding is not a sufficient
condition for fateful stampede accident, but a necessary
condition. Some emergencies play a role of trigger in stampede
accident, such as fire, explosion, individual injury, earthquake,
etc. Evolution mechanism of fateful stampede accident is
discussed based on graphical evaluation and review technique
(GERT) in the paper. Escape panic caused by emergencies
greatly increases the risk of stampede accident. In the presented
model, risk of fateful stampede accident is measured in terms of
the difference between “desired velocity” and “actual velocity” of
crowd. Finally, a GERT model is set up to describe the evolution
mechanism of a fateful stampede accident at Miyun county.

Keywords—fateful stampede accident, evolution mechanism,
GERT

I INTRODUCTION

In recent years, more and more fateful stampede accidents
were reported. According to incompletely figures, more than
2800 people were killed in stampede accidents all over the
world during the first decade of 21st century. Table 1 shows
part of fateful stampede accidents occurred in 21st century.
Fateful stampede accident has become one of hot spots in
public security field because of its sudden and serious
consequence.
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Actual cases show that crowding is a necessary condition
for fateful stampede accident. In earlier research on crowd
behavior, a curve describing the relationship between average
marching velocity and human density of crowd was drawn in
[1]. BFIRES is known as the first model for computer
simulation of human behavior in building fires[2]. Force-
Information-Space-Time(FIST) model is the first model for
describing stampede accident in the world. [3] presented a
continuous pedestrian flow model to describe crowding and
stampede respectively. Social force model presented in [4] is
capable of describing the self-organization of several observed
collective effects of pedestrian behavior. In [5], the concept of
“reject force” in Helbing’s social force model was studied in
depth. [6] used a model of pedestrian behavior to investigate
the mechanisms of panic and jamming by uncoordinated
motion in crowds. Some crowd phenomenons under
uncoordinated situation in emergencies were studied in [7].

There are also some related achievements published in
China. [8] founded dynamical equations of evacuation speed
for personnel. Causes as well as prevent methods of stampede
accident are discussed in [9]. Thesis[10] studied mechanism of
stampede accident in outdoor large-scale social activities. Four
phases model for estimating stampede accident risk in large-
scale public places was set up in [11]. GERT model presented
in [12] revealed the mechanism of disaster evolution in terms
of the natural evolution of disaster and the action of emergency
rescue.
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TABLE L. FATEFUL STAMPEDE ACCIDENTS OCCURRED IN 21ST CENTURY

ID Date Description of stampede accident

43 people were crushed in the Ellis Park Stadium

1 japdid), 200 disaster in Johannesburg, South Africa.

21 people were killed in the stairway exit to E2, a
2 [|Febroary 17,2003 | nightclub in Chicago, afier a pepper spray use on
an upper-story dance floor.

At least 37 people were died with 15 were injured,
when a crowd stampede, during Lantern Festival in
Mihong Park, Miyun County. Beijing, China.

3 [February 4, 2004

965 people were killed in a Baghdad bridge

4 fugust3n2005 | G PR

345 people were killed at Jamarat Bridge in Mecca
during the stoning of the devil.

w

Wanuary 12, 2006

3 people were killed and more than 30 injured at
the Supermarket Carrefour in Chongqing, China
when the shop was offering 20% discounts on
cooking oil.

6 [November 11, 2007

147 people were killed during the Chamunda Devi
7  [September 30, 2008 | stampede at the Chamunda Devi temple in Jodhpur,
India.

The Houphouét-Boigny Arena stampede. 19 people
killed and 130 injured in a stampede at a football
stadium in Ivory Coast as fans try to squeeze into
the stadium for a World Cup qualifier.

8 [March 29, 2009

Some basic concepts of GERT model are provided in
Section II. Evolution mechanism of fateful stampede accident
is discussed in Section III. Then, a GERT model of the
evovlement of a real case is given in section IV. Finally,
Section V is the summary of the paper.

II.  GERT MODEL: GRAPHICAL EVALUATION REVIEW
TECHNIQUE SIMULATION MODEL

GERT is a technique that has been developed for the
analysis of stochastic networks. As shown in Figure 1, there are
two types of GERT network nodes: the deterministic node with
round tail and the stochastic node with triangular tail. When a
deterministic node is attained, all arrows starting from the node
will begin. On the contrary, in the case of a stochastic node,
only one of the arrows will be triggered. Every node in the
GERT network have three parameters. The right-hand number
in each node represents the arrow number. The left-hand and
upper side number is the initial number of jobs required to
release this node, while the lower side number is the
subsequent number. When the left-hand and upper side number
is 1, the node is an OR-node. If the number is more than 2, the

node is an AND-node.
\
) ap
2 3
(b) Stochastic node

(a) Deterministic node

Figure 1. Deterministic node and stochastic node in GERT network

1II.  EVOLUTION MECHANISM OF FATEFUL STAMPEDE
ACCIDENT

Actual cases show that some emergencies play a role of
trigger in fateful stampede accident, such as fire, explosion,
individual injury, earthquake, etc. Inductive effect is defined to
describe this type of evolution mechanism in stampede accident
as following.

Definition 1 (Inductive Effect): As shown in Figure 2,
Inductive effect means that event 4 result in some emergencies
(denoted by N(i=1,2,...,n)) with probability p; respectively. R,
is the initial number of jobs required to release this node, while
R, is the subsequent number. For example, emergency N, is the
consequence of event 4 with probability p;.

Figure 2.  Inductive effect in GERT network

According to the research on human behavior in crowding
place, we assume that the relationship between human density
and marching speed is linear as following.

Definition 2(Actual Velocity): If human density of crowd is
denoted by p (unit: people per m?), then actual velocity of

crowd, denoted by V, is the linear function of p [10]. It is

formulated in (1), in which ¥}, is the human velocity in the free
walk (unit: m s), and B is a constant.

Vo=Vo-Bp M

In emergency situation, people are eager to escape from
crowding place. People move or try to move considerably
faster than normal. Individuals start pushing, and interactions
among people become physical in nature. The physical
interactions in the jammed crowd add up and cause dangerous
pressures up to 4450 N m™ which can bend steel barriers or
push down brick walls[6].

Definition 3 (Desired Velocity of Crowd): Desired velocity
of crowd (denoted by Vj) means the velocity people try to
move in crowd. Magnitude of desired velocity lies on the
impatient extent of people in crowd. As shown in (2), impatient
extent (denoted by f{4)) is the function of circumstance around
people in crowd (here only consider the influence of
emergency event 4). K is a constant.

Vi=K-f(4) @

It is suggested that escape panic caused by emergencies
greatly increases the probability of fateful stampede accident.
So, it is reasonable that probability of fateful stampede accident
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(FSA) is measured in terms of the difference between “desired
velocity” and “actual velocity” of crowd.

Definition 4(Risk Assessment Model of FSA): if the risk of
FSA is denoted by P (0< P <1), risk assessment model of
FSA is given in (3). According to (1) and (2), (3) is equal to
another form shown in (3 ).

__Vd_Va

P= v, ©)
Vo—B-p ;

ot 3)
‘ K- f(A) (

(1)-(4) are static description of human behavior in crowd.
V4 as well as V,, p, P vary with time ¢. Then the continuous

risk assessment model of FSA is given by a equation as
following.
=

Human density 0, is observable. ¥, and B are constant in a

VO—B'pz

— 4
K 7:(4) )

certain crowd. If the impatient extent f,(4) is measured

accurately, then parameter p; in GERT network can be
estimated by (4). It is significant for early warming and
emergency decision making in fateful stampede accident.

IV. A CASESTUDY

At least 37 people died and 15 others were injured at a
Lantern Festival gathering at a Miyun County Park 65
kilometres northeast of downtown Beijing on February 4, 2004.
Thousands of people had come to watch the specially prepared
lanterns featured at the annual festival. The accident occurred
at 745 pm at Mihong Park when a visitor tumbled on an
overcrowded bridge and in the confusion people were crushed
in an oncoming throng. Many of the victims were crushed and
suffocated to death by crowd[13].

Obviously, the event that a visitor tumbled on the bridge is
an inductive factor of the stampede accident. Here, a GERT
model on the evolution of this accident is described by shown
in Figure 3. :

Death toll

N

Congestion

! ‘ﬁ 7
property loss &"

Stampede accident

GERT model on the evolution of a fateful
Stampede accident at MiYun county

Figure 3.

V. SUMMARY

Fateful stampede accidents always result from crowding
and congestion. Human behavior in crowd is an ideal
breakthrough point to understand the evolution mechanism of
stampede accident. Latest achievements on crowd dynamics are
embeded into GERT model in the paper. Computability of
GERT model provide broad prospects for the appliction of
presented model in early warning and emergency decision
making of fateful stampede accidents. How to acquire avaliable
parameters of model in its application is an important issue in
further research.
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1. Introduction

Global awareness on climate change has created much interest in
analyzing the trends of world energy use and carbon dioxide (CO,)
emissions. Policy makers have realized the importance of considering
CO,, emissions in formulating national economic and energy policies.
Internationally, it is apparent that the post-Kyoto climate policy will
put more emphasis on the reduction of global CO, emissions in order
to mitigate climate change. These facts bring the need for under-
standing the patterns of CO, emissions and monitoring the emission
performance in different countries.

Various indicators have been developed and applied to monitor
national CO, emission performance trends. For instance, Mielnik and
Goldemberg (1999) propose the use of a “carbonization index™ (the
level of CO, emissions per unit of energy consumption) to assess the
evolution patterns of developing countries with regard to climate
change. Ang (1999) shows that energy intensity (energy consumption
per unit of GDP) is as useful as the carbonization index in the study of
climate change. Sun (2005) highlights the usefulness of CO, emission
intensity in measuring decarbonization and assessing energy policies
at the national level. Tol et al. (2009) show that both CO, emission
intensity and CO, emissions per person can be considered as a
function of per capita income.
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The indicators mentioned above may be interpreted as partial
indicators since they can only reflect partial aspects of CO, emission
performance. Ramanathan (2002) points out that a more holistic view
is to use the data envelopment analysis (DEA) technique to combine all
the relevant indicators such as energy consumption, economic activity
and CO, emissions into an overall index for performance comparisons.
DEA, a nonparametric frontier approach to efficiency evaluation, has
been widely applied to assess the relative performance of various
entities.! Recently, the use of DEA has also been extended to model
and analyze CO, emission performance. For example, Zaim and Taskin
(2000) develop a hyperbolic efficiency measure to calculate the CO,
emission efficiency of OECD countries. Zofio and Prieto (2001) study
the CO, emission performance of OECD manufacturing industries by
considering several different regulatory scenarios. Zhou et al. (2006)
propose a slacks-based efficiency measure for modeling CO, emission
performance that accounts for economic inefficiency.

Alimitation of these previous studies is that they usually study CO,
emission performance within a cross-sectional data framework and
not over time. It is therefore worthwhile to develop a tool for carrying
out a formal time-series analysis of CO, emission performance. It is for

! In energy economics, DEA has also been applied to areas such as energy efficiency
measurement and productivity analysis of energy sectors. Examples of such studies
include Abbott (2006), Barros (2008), Barros and Peypoch (2008), Mukherjee (2008),
and Ramos-Real et al. (2009). A recent literature review of DEA in energy and
environmental analysis can be found in Zhou et al. (2008a).



