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ABSTRACT: Pedestrian-oriented transportation has recently emerged as an important issue to supplement transportation 

modes as a method to reduce traffic accidents and environmental pollution. Compared to the increasing attention, practical 

studies considering the transportation environment in Korea are very limited. As a first step for studying the service level of 

pedestrian environment, it is necessary to develop an objective and systematic evaluation scheme. This paper aims to 

develop the ‘Green Score’, an evaluation system, which can be used to compute and evaluate the service level of pedestrian 

environment. In this study, we focused on pedestrian axes associated with vehicle crosses for the evaluation. We applied the 

depth-based index used in space syntax theory in assessing the space structure in terms of the connectivity. For setting the 

weight values of evaluation criteria obtained from survey, we employed AHP (Analytic Hierarchy Process). The computed 

scores using these criteria are classified and normalized according to the levels of pedestrian dependency and, finally, 

displayed on a map. The proposed Green Score system is expected to be applicable in the visualization of pedestrian 

movements and the evaluation of convenience levels of pedestrian environment. 
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1. INTRODUCTION 

For the field of city planning and transportation, 

sustainable development that considers the two concepts of 

development and conservation in harmony has recently 

been gaining popularity. The key to urban planning based 

on this new planning paradigm is constructing high-density 

cities tied to complex land use patterns and public 

transportation systems. As a method of dealing with 

problems caused by other means of transportation, such as 

traffic accidents or pollution, there is a growing use of 

green methods of transportation. An urban settlement 

environment that restrains an auto-based life style and 

encourages walking activities must be considered in urban 

planning and design. In particular, though research on 

Transit-Oriented Development (TOD) has recently 

emerged as an issue, most domestic studies have not been 

addressed comprehensive analysis or concrete inducement 

technique when it comes to effects of TOD. Therefore, 

decision support system which is able to create assistance 

in policy system by analyzing quantitative effect 

concerning major plan factors of TOD such as transit mode, 

LOS, density, diversity of land use, and pedestrian-friendly 

urban design focusing a transit center. 

There have been a number of studies on pedestrian-friendly 

activities and their support of urban environments, 

disclosing their measurement indexes [5, 6, 7, 8, 9, 11, 12, 

13]. Discussions of the concept of the pedestrian 

environment have focused on how many physical 

attractions a place has to induce walking. In other words, 

the major measurement parameters to explain pedestrian-

friendly environments in street design are accessibility, 

connectivity, continuity, convenience, and safety. Among 

analytical methodologies, surveys on pedestrians are 

widely used to evaluate the pedestrian movement space. 
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The current qualitative methodology, however, may have 

the downside of distorted responses related to satisfaction 

and uneven measurement results resulting from 

respondents’ different experiences. To resolve the problems 

in current methodologies and qualitative evaluation 

indexes, quantifying the pedestrian environment index 

using a GIS database and space analysis, as well as 

quantitatively evaluating the street environment for 

walking, is critical in the construction of a pedestrian-

friendly environment.  

Therefore, the objective of this study is to develop a 

walkability evaluation scheme called Green Score that 

simplify pedestrian environment elements depending on 

types of walking space with a quantitative index, and 

evaluating and visualizing the overall degree (in terms of 

pleasantness and aesthetics) of pedestrian friendliness of 

the environment, as well as pedestrians’ convenience and 

accessibility. We explain how we designed the depth-based 

index used in space syntax theory in assessing the space 

structure in terms of the connectivity, taking into 

consideration in existing methods related with pedestrian 

level of services in the following sections. As a case study, 

the walk score has been calculated to evaluate the spatial 

characteristics of pedestrian environments along with the 

facility characteristics of pedestrian networks in relation to 

the major subway stations, Sadadng, in Seoul, Korea.  

Finally, we draw some findings in the conclusion 

 

2. Design of Walking Environment Indices 

This study has measured distribution of the traffic facilities 

and amenities as well as connectivity of the pedestrian 

networks quantitatively in order to perform comprehensive 

evaluation of the pedestrian environments. To design a 

pedestrian environment index, quantifiable parameters 

such as mobility, safety, convenience, pleasantness, and 

environment-friendliness were organized. Following 

parameters were selected and they are viewed to have the 

potential to be used as indexes for the development of GIS.  

 

1) Walk Accessibility 

In order to measure the connectivity of pedestrian networks, 

we have developed qualitative convenience factors using 

GIS and quantitative network connectivity indices in the 

Space Syntax Technique. Specifically, we used 

intelligibility, which is able to consider integration and 

connectivity from the outputs of the model simultaneously 

to quantify the levels of recognition and connectivity of the 

pedestrian networks. 

The Space Syntax is based on spatial cognition and spatial 

behavior [3, 10]. Hart and Moor [2] defined spatial 

cognition as the cognitive representation concerned with 

spatial structure, factor and relative relation. Burnett [1] 

defined perception and cognition of the relation between 

the human and the surrounding environment as an 

intervening psychological process of human behavior. The 

main factor of spatial cognition and cognitive 

representation is sight. The basic factor of Space Syntax 

comes from visibility, how far we can perceive, and 

accessibility. 

As shown in Figure 1, this study follows the procedure 

outlined by Hillier and Hanson [4]. First, make a convex 

map (b), which is composed of convex spaces, from the 

original settlement. Convex space is defined as a space 

with no line drawn between any two points in the space 

goes outside the space. An axial map can be made from the 

convex map. The fewest number of long axial lines have 

been drawn along the convex spaces which represent all 

public routes through which people can see and move. The 

longest possible lines of sight have been used to define the 

axes (d).  

 
 Fig.1 The construction of the axial map 
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Movement can be described in an abstracted form using its 

topology. Topological description helps focus on the 

structural relationship among units. In other words, this 

model is a space analysis technique to handle with 

movement from connectivity relation of the spaces from 

probability aspect, which is able to measure the possibility 

of space occupation by the user and predict the traffic for 

the possibility of space occupation.  

Integration refers to the one calculated by summating space 

depths of individual routes by assuming the entire axial 

lines expressed on the axial line chart within the objective 

range of analysis with their start and end points and 

assuming that it is possible to move from one axial line to 

the other axial line. As the integration has high value, 

movement steps from any space to the space become less 

and allow easy access. Connectivity is a variable a level of 

connectivity of spaces, representing the number of axial 

lines to be directly connected. Intelligibility means the 

extent to recognize the partial space from the entire space 

or the entire space from the partial space. Intelligibility of a 

space is expressed as correlation of Integration and 

Connectivity. Therefore, Pedestrian movement can be 

described using network of simple lines without 

considering the details such as sizes of forms, number of 

people and speed of movement. What’s more, the walk 

accessibility parameter evaluates the connectivity and 

accessibility of street segments’ structural space 

characteristics. 

 

2) Intersection Safety 

Intersection safety parameters include the perception of a 

vehicle coming toward a pedestrian at a crosswalk, and 

crosswalk function is measured for mobility and 

accessibility. Ladder Crosswalk convenient crossing 

facilities include functions to reduce vehicular speed and 

improve vision. The absence of crosswalks can be a 

movement barrier for pedestrians and potentially contribute 

to conflicts between pedestrians and motor vehicles. When 

signals are present, it is vital to allow enough time for all 

pedestrians to cross the street. Short-signal crosswalk 

timers can be a movement barrier for pedestrians, and 

cause hazardous conditions if pedestrians are still crossing 

when the signals changes. A crosswalk scramble is a 

crossing treatment which allows pedestrians to cross in all 

directions, including diagonally across an intersection, 

while vehicles are stopped in all directions. Traffic calming 

features are physical features that reduce the negative 

impact of motor vehicles use by slowing their speed, 

therefore enhancing walking and bicycling conditions by 

slowing the speed of traffic and increasing visibility of 

pedestrians, alerting the driver to potential hazards or 

providing pedestrian sanctuary.  

 

   
Fig.2 Crosswalk         Traffic calming feature     

 

3) Traffic 

The traffic element of the street segment parameter 

includes prediction of distance to a pedestrian, collision 

point with a vehicle, degree of pedestrian injury, pedestrian 

mobility, etc. The vehicle traffic parameter measures 

factors that are predictive of exposure distance for 

pedestrian, conflict points, pedestrian injury severity and 

pedestrian mobility. The number of motor vehicle lanes 

correlates with traffic volume, posted speed limits, noise 

and air pollution levels, pedestrian activity, and the levels 

of social capital reported in a neighborhood. A reduction in 

the number of lanes can reduce crossing distances, thus 

reducing exposure of a pedestrian to vehicle interaction.  

 

4) Street Design 

The street design parameter is an important factor for right 

of way and the local pedestrian environment, and if well 

constructed and maintained, it enables the safe walking of 

pedestrians. The width of a sidewalk is a primary factor in 

determining the level of safety and comfort for pedestrians 

walking down the streets. A well-maintained sidewalk is 

crucial to providing a safe pedestrian environment for 

pedestrians. Sidewalk obstructions can include out-of-place 

poles or signs, parked cars, trees, and garbage cans. Curbs 
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provide a physical separation between motor vehicles and 

pedestrians. Curbs discourage vehicles from parking on the 

sidewalk. The more driveway cuts in a street segment, 

which break up the curb, the greater the potential for 

vehicles to cause an obstruction to pedestrians and create a 

potential conflict point with pedestrians. Aspects of the 

urban landscape contribute to the overall walking 

experience. Natural elements promote interactions and 

positive experiences for pedestrians and they can provide a 

buffer between pedestrian and car traffic. The presence of 

public seating can encourage leisure walks, especially for 

the elderly and disabled. Bicycle lanes and parallel parking 

are two significant streetscape elements that create a buffer 

for pedestrians.  

 

         
Fig.3 Well-maintained sidewalk  Buffer facility  

 

5) Land Use 

The convenient facility and land use parameter includes 

commercial use and measures the aesthetic aspect of streets. 

Mixed land use is related to there being a lot of pedestrian 

traffic and a small amount of vehicle exhaust emissions. 

Providing a range of artistic and cultural amenities for 

pedestrians can create a visually interesting environment 

that attracts pedestrians. Neighborhoods with diverse and 

mixed land uses can create proximity between residences, 

employment, and goods and services, reducing vehicle 

trips and miles traveled and increasing active transportation 

such as walking and biking. In addition, commercial 

buildings providing services were found to have a positive 

effect on pedestrian frequency. 

     
Fig.4    Historical Site        Mixed Land-Use 

6) Perceived Safety  

The perceived safety parameter enables strategic design 

that integrates street lighting and commercial uses to 

prevent crimes by improving walk-safety awareness 

through the physical characteristics of the environment. 

The cleanliness of a street, which includes graffiti, litter 

garbage and broken glass, as well as pedestrian lighting are 

important factors found in many walkability audits. 

Roadway and sidewalk construction can disturb pedestrian 

flow and create hazards for pedestrians. Construction zones 

can pose safety issues for pedestrians by blocking the 

sidewalk with heavy machinery and creating alternate 

routes that are less accommodating for pedestrians. 

Abandoned or boarded-up buildings may represent neglect 

or a lack of adequate funding or impetus to fix 

neighborhood infrastructure. Abandoned buildings may 

also increase feelings of pedestrian discomfort. 

 

         

Fig.5 Construction zones     Abandoned buildings 

 

3. Implementation of Green Score Scheme  

We developed Green Score for street segment parameters 

and intersection parameters to comprehensively evaluate 

the service level of pedestrian and vehicular pedestrian 

environment. First, for pedestrian environment evaluation 

of intersections, points were assigned to facilities at major 

crosswalk points interrupted by traffic signals, and vehicle 

and pedestrian flows, vehicular traffic, and walking and 

safety facilities were separately measured for the street 

segment. Second, to evaluate the structural space 

characteristics of the walking path from the perspective of 

connectivity and accessibility, space syntax was used and 

connectivity analysis using Global Integration was 

conducted. In addition, to measure commercial land use 

and the aesthetic aspect of streets, relative weights were 

applied for each type of facility depending on urban 
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planning and land use, reflecting a walking preference for 

mixed land use.  

 

1) Assign Weights with AHP Structure 

As shown in shown Figure 6, we calculated the composite 

score of the pedestrian environments, Walk Score, and 

have established AHP structure by calculating weights by 

individual classes through questionnaire for the specialists. 

57 people of civic group and 18 people who specialized in 

traffic engineering including professor, doctor and master 

participated in this survey. That is to say, for synthetic 

evaluation of the pedestrian environment, facility 

distribution at intersections and on street segments was 

quantified, along with the connectivity of the walking 

network. The Analytic Hierarchy Process (AHP) method 

was used for the survey results to verify the relations 

between pedestrian satisfaction and evaluation indexes.  

 

 
Fig.6 Establish AHP hierarchy and weights  

 

The evaluation results reflect whether each environmental 

parameter helps in walking. Pedestrian safety is integrated 

into street segment and intersection design, and the value 

ranges from 0 to 100 for each parameter 

 

2) Measurement of Walk Accessibility 

We performed an analysis of the geometric accessibility of 

each subway station using the Space Syntax Model, and 

the results of the analysis relate to spatial characteristics 

such as local integration, global integration, and 

intelligibility. If integration has a high value, fewer 

movement steps are needed from any space to the relevant 

space, allowing easy access. The results show that the 

pedestrian network of the newly developed area has high 

intelligibility with high recognition and prediction rates in 

the space. This is because most of the road networks have a 

mesh structure. Therefore, correlation analysis was 

conducted in order to identify the relationship between 

accessibility and road networks. Figure 7 shows the steps 

of Correlation analysis using Space Syntax Analysis at 

study area. 

 

 
Fig.7 Space Syntax Analysis (Intelligibility: 0.6115) 

 

3) Evaluation of the Pedestrian Environment 

Using a street segment and intersection identifier, a visual 

map was created that incorporated the evaluation results 

for a selected region consisting of street segment and 

intersection spaces. The map can be created to indicate the 

overall pedestrian environment evaluation results, 

intersection evaluation results, or evaluation results for 

each sub-parameter. Data for the measurement of 

evaluation indexes were collected by observations based on 

the street segment and intersection visualization results. 

They were then geo-coded, meaning that they were 

quantified into a score for each link on the traffic map by 

the Korea Transport Institute. Ultimately, adjusted 

measurement values were summed and categorized 
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according to walking dependency, and these were 

normalized in the range of 0 to 100. The resulting scores 

(synthetic evaluation results) were then mapped for each 

region as shown in Figure 8.  

 

 
Fig.8 Green Score: Walk Score Evaluation System 

based on Web GIS Service 

 

4. Conclusion 

In this study, we developed an evaluation index to measure 

and quantitatively evaluate pedestrian environmental 

factors in a city. In order to achieve this goal, we applied 

the depth-based index used in space syntax theory in 

assessing the space structure in terms of the connectivity.  

For setting the weight values of evaluation criteria obtained 

from survey, we employed AHP (Analytic Hierarchy 

Process) to consider relative weights for convenient 

pedestrian facilities. The computed scores using these 

criteria are classified and normalized according to the 

levels of pedestrian dependency and, finally, displayed on a 

Web-based GIS map. The proposed Green Score is 

expected to be applicable in the visualization of pedestrian 

movements and the evaluation of convenience levels of 

pedestrian environment. Furthermore, this will be used to 

visualize walking patterns and predict evaluation results of 

pedestrian environment pleasantness and convenience.    

 

References 

[1] Burnett, A Social History of Housing. David & Charles , 

pp. 169–194, 1978. 

[2] Hart and Moore, The development of spatial cognition. 

In Graduate School of Geography and Department of 

Psychology, Clark University, pp. 15–86, 1971. 

[3] Hillier, B., Space is the Machine, Cambridge University 

Press, 1996 

[4] Hillier, B and Hanson, J, The Social Logic of Space, 

Cambridge, UK pp. 108–109, 1984. 

[5] Jaskiewicz, F., Pedestrian Level of Service Based on 

Trip Quality. Transportation Research Circular, TRB, 2000. 

[6] Miller, John S., Biglow, Jeremy A., & Garber, Nicholas 

J., Calibrating Pedestrian Level-of-Service Metric with 3-D 

Visualization, TRR 1705. 2000. 

[7] Lee, C. and Moudon, A. V., “The 3Ds + R: Quantifying 

land use and urban form correlates of walking”, 

Transportation Research Part D: Transport and 

Environment, 1, pp. 204~215, 2006. 

[8] Lee, Sooil, Lee, Seungjae, Son, Hyeokjun, and Joo, 

Yongjin. A new approach for the evaluation of Pedestrian 

Environment,First International Conference on Sustainable 

Urbanization Proceeding, pp. 1480~1488, 2010. 

[9] Moundon, A. V., Lee, C., “An evaluation of 

environment audit and instruments”, American journal of 

health promotion, 18, pp. 21~37, 2003. 

[10] Penn, A., Hillier, B., Banister, D., and Xu, J.” 

Configurational modelling of urban movement networks”,  

Environment and Planning B: Planning and Design, 25, 59 

-84, 1998. 

[11] Saker, Sheila. , Qualitative Evaluation of Comfort 

Needs in Urban Walkways In Major Activity Centers. TRB 

Annual Meeting, 2003. 

[12]  Thambiah, Muraleetharan, “A Study on Evaluation 

of Pedestrian Level-of-Service along Sidewalks and 

Crosswalks using Conjoint Analysis”, Journal of 

Infrastructure Planning, Japan Society of Civil Engineers, 

21, 2004. 

[13] Thambiah, Muraleetharan. Method to Determine 

Overall Level-of-Service of Pedestrian on Sidewalks and 

Crosswalks based on Total Utility Value, TRB Annual 

Meeting, 2004. 

 

S11-3

390


	Main
	Information
	Table of Contents
	KEYNOTE LEUCTURES
	Keynote I Robotizing Workforce in Future Built Environments
	Keynote II Advanced Robotics and Mechatronics and Their Applications in Construction
	Keynote III “HUMAN-ROBOT COOPERATION TECHNOLOGY” AN IDEAL MIDWAY SOLUTION HEADING TOWARD THE FUTURE OF

	ORAL PRESENTATION
	(S1,S7)Energy Efficiency
	S1-1 AUTOMATED SYSTEM OF BUILDING MACHINE GROUP SELECTION FROM THE POINT OF ENERGYCONSUMPTION MINIMIZATION
	S1-2 MAPPING SYSTEM BETWEEN PROPERTY OF BIM SOFTWARE AND MATERIAL OF ENERGY PLUS FOROPEN BIM-BASED ENERGY PERFORMANCE ASSESSMENT
	S1-3 DESIGN APPROACH OF ENERGY EFFICIENT READY MADE GARMENTS FACTORY IN VIEW OF THERMALCOMFORT
	S1-4 VISUAL REQ CALCULATION TOOL FOR GREEN BUILDING EVALUATION IN TAIWAN
	S1-5 A COMPARATIVE STUDY ON THE RELATIONSHIP BETWEEN RESIDENTIAL DENSITY AND VEHICULARENERGY USE IN FLORIDA
	S7-1 AS–BUILT RESIDENTIAL BUILDING INFORMATION COLLECTION AND MODELING METHODS FOR ENERGYANALYSIS
	S7-2 MODELLING AND OPTIMIZATION OF DIRECT EXPANSION AIR CONDITIONING SYSTEM FORCOMMERCIAL BUILDING ENERGY SAVING
	S7-3 DAYLIGHT PERFORMANCE AND ENERGY CONSUMPTION IN A SIMPLE ROOM OF RESIDENTIALBUILDING IN DHAKA CITY, BANGLADESH
	S7-4 HVAC INTEGRATED CONTROL FOR ENERGY SAVING AND COMFORT ENHANCEMENT
	S7-5 TOWARDS OPTIMIZATION OF BUILDING ENERGY AND OCCUPANT COMFORT USING MULTI-AGENT SIMULATION
	S7-6 HI-FLEX : MODULARIZED AND AUTONOMOUS BUILDING SKIN SYSTEM FOR MAXIMIZED ENERGYEFFICIENCY
	S7-7 DESIGN AND VERIFICATION OF A NEW ENERGY SAVING ELECTRIC EXCAVATOR

	(S2, S8, S14, S20)Automation and Robotics in Building Construction
	S2-1 DECENTRALISED PREDICTIVE CONTROL WITH ENERGY DISSIPATION BOUNDS FOR WIRELESSSTRUCTURAL CONTROL APPLICATIONS
	S2-2 THE VIRTUAL ENVIRONMENT FOR FORCE-FEEDBACK EXPERIMENT OF EXCAVATOR USING A NOVELDESIGNED HAPTIC DEVICE
	S2-3 DEVELOPMENT OF FUNCTIONALITY-ORIENTED ROBOTIC ENVI-RONMENTS THROUGH PROCESSANALYSIS AND PROCESS MODIFI-CATION
	S2-4 LASER MARKING SYSTEM BASED ON 3D CAD MODEL
	S2-5 INTEGRATED ENVIRONMENTAL DESIGN AND ROBOTIC FABRICATION WORKFLOW FOR CERAMICSHADING SYSTEMS
	S2-6 DEVELOPMENT OF DOUBLE ARM WORKING MACHINE FOR DEMOLITION AND SCRAP PROCESSING
	S2-7 PROPOSAL OF INSTALLATION METHOD OF HEAVY DUTY GLASS USING INTUITIVE MANIPULATIONDEVICE
	S8-1 APPLICATION OF IMAGE PROCESSING TO DETECION OF WORKERS AROUND heavy equipment
	S8-2 INTEROPERABLE APPROACH IN SUPPORT OF SEMI-AUTOMATED CONSTRUCTION MANAGEMENT
	S8-3 DEPLOYING & MANAGING PERVASIVE COMPUTING ON CITY SCALE
	S8-4 ICT ADOPTION IN THE IRANIAN CONSTRUCTION INDUSTRY : BARRIERS AND OPPORTUNITIES
	S8-5 MULTI-AGENT-BASED APPROACH FOR REAL-TIME COLLISION AVOIDANCE AND PATH RE-PLANNING ONCONSTRUCTION SITES
	S8-6 APPLICATION OF ROBOTIC OBSTACLE AVOIDANCE IN CRANE LIFT PATH PLANNING
	S8-7 EXPERIMENTAL STUDY ON HYDRAULIC SIGNAL COMPENSATION FOR THE APPLICATION OF A HAPTICINTERFACE TO A TELE-OPERATED EXCAVATOR
	S14-1 PLANE-BASED COARSE REGISTRATION OF 3D POINT CLOUDS WITH 4D MODELS
	S14-2 RADIO FREQUENCY IDENTIFICATION (RFID) INTEGRATED WITH BUILDING INFORMATION MODEL (BIM)FOR OPEN-BUILDING LIFE CYCLE INFORMATION MANAGEMENT
	S14-3 AUTOMATED SURFACE PROFILING OF DRYWALL SURFACE FOR SANDING
	S14-4 HIGH-DIMENSIONAL SPACE SEARCH SYSTEM FOR MULTI-TOWER CRANE MOTION PLANNING
	S20-1 VERTICAL SHIPYARD: TECHNOLOGY TRANSFER FOR AUTOMATED CON- AND DECONSTRUCTION
	S20-2 STRATEGY FOR THE DEVELOPMENT OF ASSISTIVE ENVIRONMENTS BASED ON GERIATRIC ASSESSMENT
	S20-3 DEVELOPMENT OF A VIABLE CONCRETE PRINTING PROCESS
	S20-4 DEVELOPMENT OF ROBOTIC-CRANE BASED AUTOMATIC CONSTRUCTION SYSTEM FOR STEELSTRUCTURES OF HIGH-RISE BUILDINGS
	S20-5 A GRAPH-BASED APPROACH TO THE MODELING OF CHANGES IN CONSTRUCTION PROJECTS
	S20-6 THE DEVELOPMENT OF MICROWAVE ASSISTED MACHINERIES TO BREAK HARD ROCKS
	S20-7 COGNITION SYSTEM OF BOLT HOLE USING TEMPLATE MATCHING

	(S3, S9, S15, S21, S26)Computing in Construction and Management
	S3-1 ON COMPUTER MODELLING AND UTILITY ASSESSMENT OF BUILDINGS AND PROJECTS
	S3-2 A STUDY ON THE VIRTUAL DIGGING SIMULATION OF A HYDRAULIC EXCAVATOR
	S3-3 CONSTRUCTION PROJECT RISK CONTROL BASED ON EXPERTISE USING FUZZY SET THEORY
	S3-4 A CROWD MODEL WITH MULTIPLE INDIVIDUAL PARAMETERS TO REPRESENT INDIVIDUAL BEHAVIOURIN CROWD SIMULATION
	S3-5 COMPUTATION AND CONSTRUCTION OF VAULT GEOMETRY PROTOTYPES
	S3-6 IDENTIFYING CONSTRUCTION PROBLEM-SOLVING PATTERNS OF LESSONS LEARNED WITH TEXT MININGMETHOD
	S3-7 CAD EXCHANGE FORMAT IN THE FIELD OF PUBLIC WORKS JAPAN
	S9-1 CONCEPTUAL COST ESTIMATION OF PUMP STATIONS PROJECTS USING FUZZY CLUSTERING
	S9-2 STRUCTURE-FROM-MOTION FOR EARTHWORK PLANNING
	S9-3 VIDEO ANNOTATION FRAMEWORK FOR ACCELEROMETER PLACEMENT IN WORKER ACTIVITYRECOGNITION STUDIES
	S9-4 RESEARCH IN ESTABLISHMENT OF QUALITY CONTROL AND RISK MANAGEMENT SYSTEMS
	S9-5 DISCUSSION ON THE RELAXATION CAMP FACILITY MANAGEMENT AND THE ESTABLISHMENT OF THEINFORMATION SYSTEM
	S9-6 APPLICATION OF GPS FLEET TRACKING AND STOCHASTIC SIMULATION TO A LEAN SOIL EXCAVATION PRACTICE
	S9-7 DEVELOPMENT OF SOIL STIFFNESS EVALUATION EQUIPMENT “ALFA-SYSTEM” USING ACCELERATIONRESPONSE OF VIBRATORY ROLLER
	S15-1 AN OPTIMATL ALGORITHM OF THE MULTI-LIFTING OPERATION FOR SUPER-TALL BUILDING
	S15-2 ICT-BASED WORK MANAGEMENT TO SUPPORT UNMANNED CONSTRUCTION FOR POST-DISASTERRESTORATION
	S15-3 USING GENETIC ALGORITHMS TO ESTIMATE THE SCOUR DEPTH AROUND THE BRIDGE PIER
	S15-4 DRIVING BEARING EVALUATION SYSTEM TO ACHIEVE ECO FIRST HAULAGE WORK
	S15-5 ANALYZING THE COMPUTER-AIDED MAINTENANCE DATA OF A COMMERCIAL BUILDING COMPLEX
	S15-6 RESEARCH ON VISUAL POINT OF OPERATOR IN REMOTE CONTROL OF CONSTRUCTION MACHINERY
	S15-7 COMPARISON OF TWO WATER STORAGE FUNCTIONS OF SOIL ON PORE-WATER PRESSURE OF EARTHFILLEDDAM UNDER CHANGING ENVIRONMEN
	S21-1 THE USE OF EARNED VALUE IN FORCASTING PROJECT DURATIONS
	S21-2 ‘DESIGNING IN’ COMPLEX SYSTEM INTERACTION: MULTI-AGENT BASED SYSTEMS FOR EARLY DESIGNDECISION MAKING
	S21-3 CRANE OPERATOR VISIBILITY OF GROUND OPERATIONS
	S21-4 SIMULATION OF RESURFACING PAVEMENT OPERATION OF HIGHWAYS UNDER LANE CLOSURE CONDITION
	S21-5 VIRTUAL REALITY AND ESTIMATING PRACTICE: A SOFTWARE SELECTION MODEL FOR ESTIMATING
	S21-6 PROBABILISTIC PERFORMANCE RELIABIILTY-COST TRADEOFF FOR MAINTENANCE STRATEGY
	S21-7 3-D ROAD SENSOR NETWORK ANALYSIS BASED ON DEM IMAGES AND UBICONSEYE
	S26-1 AUTOMATED HEAD POSE ESTIMATION OF VEHICLE OPERATORS
	S26-2 LESSONS LEARNED FROM SCHEDULE ESTIMATION USING REAL-TIME DATA IN A CONCRETING OPERATION
	S26-3 GENETIC ALGORITHM-BASED CHAOS CLUSTERING APPROACH FOR OPTIMIZING CONSTRUCTION TIMECOSTTRADEOFF PROBLEMS
	S26-4 A HYBRID SWARM INTELLIGENCE BASED PARTICLE BEE ALGORITHM FOR BENCHMARK FUNCTIONSAND CONSTRUCTION SITE LAYOUT OPTIMIZATION
	S26-5 TRENDING AND FORECASTING IN CONSTRUCTION OPERATIONS
	S26-6 DEVELOPMENT OF VARIOUS BRIDGE CONDITION INDICES FOR TAIWAN BRIDGE MANAGEMENTSYSTEM
	S26-7 FULLY AUTOMATED REGISTRATION OF 3D CAD MODEL WITH POINT CLOUD FROM CONSTRUCTION SITE

	(S4, S10, S16, S22)Building Information Modeling
	S4-1 THE STUDY OF BIM-BASED MRT STRUCTURAL INSPECTION SYSTEM
	S4-2 ENHANCED PLATFORM FOR BUILDING INFORMATION MODELING TO IMPROVE REALITY
	S4-3 BIM-BASED BUILDING CURRICULUM VITAE SYSTEM
	S4-4 APPLYING CLOUD COMPUTING TECHNOLOGY TO BIM VISUALIZATION AND MANIPULATION
	S4-5 PREPARING A BUINDLING INFORMATION MODEL FOR FACILITY MAINTENANCE AND MANAGEMENT
	S4-6 THE BIM-BASED INFORMATION INTEGRATION SPHERE FOR CONSTRUCTION PROJECTS
	S4-7 FRAMEWORK OF AN INTEGRATED INFORMATION SYSTEM WITH OPENBIM BASED LIBRARY FOR NEWKOREAN STYLE HOUSE
	S10-1 AUTOMATIC CREATION OF SEMANTICALLY RICH 3D BUILDING MODELS FROM LASER SCANNER DATA
	S10-2 BAD APPLE THEORY OF HUMAN ERROR AND BUILDING INFORMATION MODELLING: A SYSTEMICMODEL FOR BIM IMPLEMENTATION
	S10-3 REPRESENTATION REQUIREMENTS OF AS-IS BUILDING INFORMATION MODELS GENERATED FROMLASER SCANNED POINT CLOUD DATA
	S10-4 COBIE-BASED LIGHTWEIGHT REPRESENTATION OF A BUILDING NAVIGATION NETWORK
	S10-5 USE BIM TO CONSTRUCT ELECTRONIC RESUME SYSTEM FOR BUILDING PROJECT
	S10-6 A STUDY ON THE OPTIMIZATION METHOD FOR PANEL LAYOUT PROBLEM IN DRYWALL
	S10-7 ENHANCEMENT OF SPATIAL AND PHYSICAL ELEMENTS FOR IFC-BASED BRIDGE DATA MODEL
	S16-1 BIM-BASED ENERGY MORNITORING WITH XML PARSING ENGINE
	S16-2 DETECTION, MODELING AND CLASSIFICATION OF MOLDINGS FOR AUTOMATED REVERSE ENGINEERINGOF BUILDINGS FROM 3D DATA
	S16-3 AN APPROACH TO EXTRACTING FACADE FEATURES USING THE INTENSITY VALUE OF TERRESTRIALLASER SCANNER WITH MATHEMATICAL MORPHOLOGY
	S16-4 LESSONS LEARNED IN BUILDING INFORMATION MODELING APPLICATIONS
	S16-5 SIMULATION FOR STEEL BRIDGE ERECTION BY USING BIM TOOLS
	S16-6 ESTIMATING WITH BIM: A SURVEY OF US CONSTRUCTION COMPANIES
	S16-7 CASE STUDY: DEVELOPMENT OF BIM U-EDUCATION SYSTEM WITH OPEN BIM LIBRARY
	S22-1 DESIGN PROCESS VISUALIZATION SYSTEM INTERGRATING BIM DATA AND PERFORMANCE-ORIENTEDDESIGN INFORMATION
	S22-2 DIGITAL PRODUCT PROCESS FOR CONSTRUCTION PRODUCT INDUSTRY
	S22-3 INTELLIGENT GENERATION OF BILL OF QUANTITY FROM IFC DATA SUBJECT TO CHINESE STANDARD
	S22-4 INTEGRATION OF PERFORMANCE BASED MODELING TECHNIQUES WITH BUILDING DESIGN METHOD(INDUSTRY/FACTORY) CONSIDERING ENERGY EFFICIENCY IN BANGLADESH
	S22-5 ENHANCING MAINTENANCE MANAGEMENT USING BUILDING INFORMATION MODELING IN FACILITIESMANAGEMENT
	S22-6 BIM-BASED GOVERNMENT PROCUREMENT SYSTEM- THE LIKELY DEVELOPMENT IN TAIWAN
	S22-7 THE ROLE OF IFC FOR SUSTAINABLE BIM DATA MANAGEMENT

	(S5, S11, S17)Sensing Technology for Construction and Maintenance
	S5-1 SENSING CONSTRUCTION WORK-RELATED MUSCULOSKELETAL DISORDERS (WMSDS)
	S5-2 ANATOMY OF CONSTRUCTION EQUIPMENT MOVE AND ALGORITHMS FOR COLLISION DETECTION
	S5-3 SIMPLE TOOL FOR COST ESTIMATION OF RECOVERY OF DAMAGED SITES
	S5-4 ASSESSMENT OF WSN AND RFID TECHNOLOGIES FOR REAL-TIME OCCUPANCY INFORMATION
	S5-5 DEMOGRAPHIC ANALYSIS ON THE MONORAIL AND URBAN DEVELOPMENT
	S5-6 MEASUREMENT OF STRUCTURAL DISPLACEMENT USING VISUALLY SERVODED PAIRED STRUCTUREDLIGHT SYSTEM
	S11-1 DATA STORAGE AND DATA MINING OF BUILDING MONITORING DATA WITH CONTEXTS
	S11-2 INITIALIZING VISION BASED TRACKERS USING SEMANTIC TEXTON FORESTS
	S11-3 GREEN SCORE: DEVELOPING A MEASUREMENT MODEL FOR SUSTAINABLE PEDESTRIAN-FRIENDLYENVIRONMENT BASED ON SPACE SYNTAX
	S11-4 RADIO FREQUENCY TECHNOLOGY INCORPORATED APPROACHES TO EQUIPMENT COLLISIONS ON JOBSITES
	S11-5 THREE-LEVEL RFID SYSTEM FOR ARCHITECTURAL CONCRETE PANELS TRACKING
	S11-6 APPLICATION OF USAN TECHNOLOGY FOR MONITORING TEMPORARY CONSTRUCTION
	S17-1 WIRELESS/MOBILE SENSORS FOR MONITORING WORKER’S HEALTH AND SAFETY IN CONSTRUCTION
	S17-2 DEVELOPMENT OF POSITION MEASUREMENT SYSTEM FOR CONSTRUCTION PILE USING LASER RANGE FINDER
	S17-3 SENSOR NETWORKS FOR ACOUSTIC SOURCE LOCALIZATION USING ACOUSTIC FINGERPRINT IN URBANENVIRONMENTS AND CONSTRUCTION SITES
	S17-4 RFID-BASED OCCUPANCY DETECTION SOLUTION FOR OPTIMIZING HVAC ENERGY CONSUMPTION
	S17-5 DEVELOPMENT OF LASER SCANNING SYSTEM FOR AGING INSPECTION OF BOX CULVERT
	S17-6 CONCRETE STRENGTH EVALUATION TECHNIQUE USING PIEZOELECTRIC GUIDED-WAVE PROPAGATIONS

	(S6, S12, S18)Decision Support Systems/Project Information Management
	S6-1 INTUITIVE AND USABLE RISK-BASED COST CONTINGENCY ESTIMATION MODEL FOR GENERALCONTRACTING FIRMS
	S6-2 STOCHASTIC DECISION MAKING FOR SUSTAINABLE ENERGY SYSTEM SELECTION
	S6-3 AN EXPERIMENTAL CASE-BASED REASONING MECHANISM FOR CONSTRUCTION MEDIATION
	S6-4 AN AGENT-BASED SIMULATION APPROACH TO URBAN MORPHOLOGY ANALYSIS
	S6-5 DECISION SUPPORT FOR CONFIGURATION SYSTEMS OF INDUSTRIALIZED CONSTRUCTIONS
	S6-6 DEVELOPMENT OF INFORMATION SYSTEM FOR LARGE-SCALE STRUCTURAL STEEL FABRICATOR’SPRODUCTION MANAGEMENT
	S6-7 STOCHASTIC MODELING FOR QUANTIFYING OPTIMAL INCENTIVE AMOUNTS OF EARLY PROJECTCOMPLETION
	S12-1 DEVELOPMENT AND OPERATION OF JACIC/LCDM REGISTRY
	S12-2 THE DEVELOPMENT OF CONSTRUCTION INTERFACE INFORMATION MANAGEMENT SYSTEM
	S12-3 THEORETICAL ISSUES IN ADVANCING INFRASTRUCTURE ASSET MANAGEMENT PROGRAMS
	S12-4 A CONCEPTUAL FRAMEWORK FOR TOTAL CONSTRAINT MANAGEMENT IN CONSTRUCTION
	S12-5 ETHICAL CONSIDERATION OF CONSTRUCTION UNION STRATEGIES IN JURISDICTIONAL DISPUTES BASEDON AN AGENT-BASED MODELING (ABM) AND A GAME THEORY
	S12-6 SUSTAINABLE BUSINESS PROCESS MANAGEMENT MODEL FOR CONSTRUCTION COMPANIES
	S12-7 PROPOSAL TO SUPPORT THE MAINTENANCE OF MORE THAN 20-YEAR-OLD BUILDINGS
	S18-1 PROJECT MANAGEMENT INFORMATION SYSTEMS FOR CONSTRUCTION MANAGERS (CM): CURRENTCONSTITUENTS AND FUTURE EXTENSIONS
	S18-2 A DEVELOPMENT OF INTEGRATED EVALUATION CRITERIA FOR QUALITY OF SERVICE ON PEDESTRIANNETWORKS BY USING MULTI-CRITERIA DECISION ANALYSIS
	S18-3 EXPLORING RISKS FOR URBAN RENEWAL PROJECTS
	S18-4 SIMULATION MODEL TO PREDICT PROJECT TIME AND COST PERFORMANCE OF INCENTIVE/DISINCENTIVECONSTRUCTION PROJECTS
	S18-5 SCAFFOLDING INDUSTRY KNOWLEDGE ON ERRORS IN CONSTRUCTION ESTIMATES
	S18-6 DEVELOPMENT OF 3D INFORMATION MODELS FOR THE MAINTENANCE OF SUBWAY INFRASTRUCTURES

	(S13)Inteligent Program management Information System(i-PgMIS) for Mega-Projects
	S13-1 A STUDY ON DATA INTERACTION AMONG DIFFERENT LEVELS OF DETAIL IN PLANNING PHASES FORMEGA PROJECTS
	S13-2 A STUDY ON CLASSIFICATION OF FACILITY ELEMENTS FOR SUPPorTING PROJECT DEFINITION OFURBAN RENEWAL MEGA PROJECT USING MORPHOLOGICAL BOX METHOD
	S13-3 CONSTRUCTION IETM(INTERACTIVE ELECTRONIC TECHNICAL MANUAL) FOR URBAN REGENERATION
	S13-4 DEVELOPMENT OF A WEB-BASED CBS ORGANIZATION SYSTEM FOR MEGA-PROJECTS
	S13-5 AN ECONOMIC EVALUATION SYSTEM FOR BUILDING CONSTRUCTION PROJECTS IN THE CONCEPUTAL PHASE
	S13-6 DATA MINING-BASED PREDICTIVE MODEL TO DETERMINE PROJECT FINANCIAL SUCCESS USINGPROJECT DEFINITION PARAMETERS

	(S19)Augmented and Virt ual Reality
	S19-1 EXPERIMENTAL FRAMEWORK FOR EVALUATING COGNITIVE WORKLOAD OF USING AR SYSTEM INGENERAL ASSEMBLY TASK
	S19-2 REFLECTIONS ON USING A GAME ENGINE TO DEVELOP A VIRTUAL TRAINING SYSTEM FORCONSTRUCTION EXCAVATOR OPERATORS
	S19-3 A GENERATION STEP FOR FORCE REFLECTING CONTROL OF A PNEUMATIC EXCAVATOR BASED ONAUGMENTED REALITY ENVIRONMENT
	S19-4 A SMART CRANE OPERATIONS ASSISTANCE SYSTEM USING AUGUMENTED REALITY TECHNOLOGY
	S19-5 REMOTE CONSTRUCTION WORKER LOCATION, ACTIVITY AND SAFETY MONITORING

	(S23, S28, S33)Automation and Robotics in Civil/Space /Field Enginering
	S23-1 TASK PLANNER FOR AUTONOMOUS EXCAVATOR CONSIDERING WORK ENVIRONMENT
	S23-2 DEVELOPMENT AND TESTING OF INTEGRATED BRIDGE DISASTER PREVENTION AND MANAGEMENTPLATFORM
	S23-3 SYNTHESIS AND RAPID PROTOTYPING OF MOTION FOR A FOUR-LEGGED MAMMAL-STRUCTURED ROBOT
	S23-4 RESEARCH ON PRODUCTIVITY IMPROVEMENT AND QUALITY CONTROL SYSTEM DEVELOPMENT FORAUTOMATIC LINE STRIPE REMOVAL SYSTEM USING DRY ICE BLASTER
	S23-5 A FRAMEWORK TO AUTOMATICALLY MONITOR THE POSITION OF SITE RESOURCES WITH LOWACCURACYESTIMATES
	S23-6 SENSITIVITY ANALYSIS OF SEMIAUTONOMY ALGORITHM OF MOBILE ROBOT TO ENVIRONMENTALSENSORS' FAILURE - SIMULATION RESEARCH AND EXPERIMENTAL TESTS
	S23-7 FUSION OF TIME-OF-FLIGHT CAMERA AND STEREO CAMERA DATA FOR ENHANCED 3D WORKENVIRONMENT REPRESENTATION FOR CONSTRUCTION EQUIPMENT AUTOMATION
	S28-1 MODELING AND OPERATING ROBOTIC ENVIRONMENTS USING GAZEBO/ROS
	S28-2 DEVELOPMENT OF OPTIMIZED POINT
	S28-3 STUDY ON MODELING AND CONTROL OF EXCAVATOR
	S28-4 AUTOMATION SYSTEM FOR LUNAR LANDING PAD
	S28-5 DEVELOPMENT OF A PROTOTYPE DEPLOYABLE BRIDGE BASED ON ORIGAMI SKILL
	S28-6 A STUDY OF THE CONSTRUCTION METHODS FOR THE PRESERVATION OF IMPORTANT UNDERGROUNDREMAINS
	S28-7 A STUDY ON WORKING PLAN OF INTELLIGENT EXCAVATOR
	S33-1 COMPUTATIONAL INTELLIGENCE ESTIMATION OF NATURAL BACKGROUND OZONE LEVEL AND ITSDISTRIBUTION FOR AIR QUALITY MODELLING AND EMISSION CONTROL
	S33-2 MOBILE COMPUTING PLATFORM FOR CONSTRUCTION SITE MANAGEMENT
	S33-3 AGILITY AND TRACTION FOR A LUNAR ROUGH TERRAIN EXPLORATION ROVER
	S33-4 DEVELOPMENT MONITOR PLATFORM USING GPS AND COMMUNICATION TECHNOLOGY
	S33-5 INNOVATIVE MICRO-WALKING ROBOT USING FLEXIBLE MICROACTUATOR
	S33-6 AVOIDANCE OF EARTH OBSTACLES FOR INTELLIGENT EXCAVATOR

	(S24, S29, S34)Automation in Maintenance and Inspection
	S24-1 AN APPROACH TO AUTOMATED DETECTION OF FAILURE IN TEMPORARY STRUCTURES SUPPORTED BYCONCRETE SHORING
	S24-2 A LIGHTWEIGHT IMAGED BASED BRIDGE INSPECTION SYSTEM USING FISHING POLE, FISHING LINE ANDFISHEYE CAMERA
	S24-3 AUTOMATION OF THERMOGRAPHIC 3D MODELLING THROUGH IMAGE FUSION AND IMAGE MATCHINGTECHNIQUES
	S24-4 SELF-MONITORING AND SELF-HEALING BOLTED JOINTS USING SHAPE MEMORY ALLOY
	S24-5 AUTO-REGRESSIVE COMPENSATION TECHNIQUE FOR A RELIABLE NON INVASIVE STRUCTURAL HEALTHMONITORING SYSTEM
	S24-6 ANALYSIS OF AN ARTHROPODAL SYSTEM FOR DESIGN OF A CLIMBING ROBOT
	S24-7 A SYSTEM DIAGNOSIS THROUGH THE RECOGNITION OF THE MODE OF DYNAMIC MOTIONS OF A SHAFTBY THE INDIRECT MEASUREMENT IN JOURNAL BEARING
	S29-1 A RUST INTENSITY RECOGNITION APPROACH FOR STEEL BRIDGE SURFACE COATING IMAGES BASEDON ARTIFICIAL NEURAL NETWORKS
	S29-2 MINIMIZING THE TRAFFIC IMPACT CAUSED BY INFRASTRUCTURE MAINTENANCE USING ANT COLONYOPTIMIZATION
	S29-3 GEOMETRIC EVALUATION OF ROAD SIGNS USING RADIOMETRIC INFORMATION FROM LASERSCANNING DATA
	S29-4 A FAST AND AUTOMATED METHOD FOR EXTRACTING TUNNEL CROSS-SECTIONS USING TERRESTRIALLASER SCANNED DATA
	S29-5 EFFECT OF VIEW DISTANCE AND MOVEMENT SCALE ON HAPTIC-BASED TELEOPERATION OFINDUSTRIAL ROBOTS IN COMPLEX ENVIRONMENTS
	S29-6 LOCATION INFORMATION MANAGEMENT OF RFID-EQUIPPED BUILDING COMPONENTS
	S29-7 HIBRID APPROACH OF CAMERAS AND GPS FOR DISPLACEMENT MEASUREMENTS OF SUPER LONGSAPNBRIDGES
	S34-1 A NOVEL BAYESIAN NETWORK APPROACH FOR ENGINEERING RELIABILITY ASSESSMENT
	S34-2 AN EXTENDED HAND MOVEMENT MODEL FOR HAPTIC-BASED REMOTE OPERATION OF INFRASTRUCTUREMAINTENANCE ROBOTS
	S34-3 THE DEVELOPMENT OF BUILDING MAINTENANCE SYSTEM (PBMS) FOR MONITORING REPAIRS &REPLACEMENT HISTORY IN PUBLIC FACILITY
	S34-4 APPLICATIONS OF COMPUTER VISION ONTILE ALIGNMENT INSPECTION
	S34-5 REAL-TIME NDE OF STEEL CABLE USING ELASTO-MAGNETIC SENSORS INSTALLED IN A CABLE CLIMBING ROBOT
	S34-6 DEVELOPMENT OF BUILDING-FACADE MAINTENANCE ROBOT WITH DOCKING STATION BASED ONVERTICAL CLIMBING MECHANISM

	(S25)Architecture and Planing
	S25-1 RETHINKING AUTOMATION IN THE SUSTAINABLE BUILDING
	S25-2 HIGH TECH / LOW TECH: TECTONIC MACHINES, EARTH-BUILT TRADITIONS, AND CONSTRUCTING THEEXIGENT CITY
	S25-3 DYNAMIC SITE LAYOUT PLANNING USING MTPE PRINCIPLE FROM PHYS
	S25-4 ROBOTIC ENVIRONMENTS
	S25-5 DEVELOPMENT OF ULTRA LIGHTWEIGHT HOIST ROPE OF TOWER CRANE FOR SUPER SKYSCRAPER
	S25-6 A STUDY OF WAYFINDING IN TAIPEI METRO STATION TRANSFER: MULTI-AGENT SIMULATIONAPPROACH

	(S27, S32)Management Issues in Construction
	S27-1 A STUDY ON THE FACTORS AFFECTING THE ECONOMICAL LIFE OF HEAVY CONSTRUCTION EQUIPMENT
	S27-2 IMPACTS OF MATCHED BATCH SIZES ON TIME REDUCTION IN CONSTRUCTION PROJECTS
	S27-3 DEVELOPMENT OF AN RFID SYSTEM FOR TRACKING CONSTRUCTION RESIDUAL SOIL IN TAIWAN
	S27-4 PERFORMANCE EVALUATION MECHANISM FOR ENGINEERING CONSULTANTS? CASES STUDY ON TAIPEIRAPID TRANSIT SYSTEMS
	S27-5 INTERFACE MANAGEMENT PRACTICES IN TAIWAN CONSTRUCTION PROJECT
	S27-6 DELAY IMPACT ANALYSIS METHOD FOR LOST PRODUCTIVITY IN CONSTRUCTION PROJECTS
	S27-7 BUSINESS MODELS FOR CONVERGENCE OF CONSTRUCTION AND INFORMATION TECHNOLOGY -ASENARIO PLANNING-BASED APPROACH
	S32-1 MANAGERIAL PROCESS STANDARDIZATION THROUGH ILLUSTRATIVE CASE STUDY
	S32-2 QUANTIFYING IMPACT FACTORS FOR SUSTAINABLE ROAD ENGINEERING
	S32-3 INTEGRATED FRAMEWORK FOR PRODUCTIVITY IMPROVEMENT: ACTION RESEARCH APPROACH WITHLEAN CONSTRUCTION THEORY
	S32-4 AN OPTIMIZATION MODEL FOR LINEAR PROJECT SCHEDULING CONSIDERING MULTI-SKILLED CREWS
	S32-5 PERFORMANCE EVALUATION MODEL OF THE CLIENT’S MATRIX ORGANIZATION FOR A DESIGN PROJECT
	S32-6 CASE STUDY OF DELAY IMPACT ANALYSIS OF LOST PRODUCTIVITY IN CONSTRUCTION PROJECTS
	S32-7 STAGE-GATE PROCESS INTEGRATED RISK MANAGEMENT FRAMEWORK FOR OVERSEAS LNG PLANT PROJECTS

	(S30)Collaborative Design and Construction
	S30-1 INFLUENCE OF OFFSHORE OUTSOURCED STRUCTURAL DESIGN PROCESSES ON CONSTRUCTION OPERATIONS
	S30-2 A STUDY ON THE SUSTAINING CAPABILITY OF THE CURTAIN WALL SYSTEM FOR THE ATTACHEDCLEANING ROBOT
	S30-3 EFFECT OF POLYOLEFIN FIBER ON THE ENGINEERED PROPERTIES OF CEMENT-BASED COMPOSITESCONTAINING SILICA FUME
	S30-4 DEMONSTRATIVE STUDY ON DEVELOPMENT OF A METHOD FOR　REUSABLE WALL STRUCTURE MADEOF THINNED-OUT JAPANESE CEDAR- DESIGN STUDY OF ARC WOODEN HOUSE
	S30-5 MULTI-DISCIPLINARY DESIGN COLLABORATION FOR DEVELOPING A BIM MODEL USING A HYBRIDCLIENT-SERVER AND P2P NETWORK MODEL
	S30-6 PRODUCTIVITY IMPROVEMENT IN CONSTRUCTION OF ONSHORE OIL & GAS PIPELINE TIE IN JOINTS EXECUTION
	S30-7 DESIGN COLLABORATION FOR INTELLIGENT CONSTRUCTION MANAGEMENT IN MOBILIE AUGMENTEDREALITY

	(S31)Computer-aided Design/Education /Training
	S31-1 BUILDING INFORMATION MODELING (BIM)-BASED DESIGN OF ENERGY EFFICIENT BUILDINGS
	S31-2 CAD-BASED TOOL FOR AUTOMATED PANEL CUTTING OF PREFABRICATED FACADES
	S31-3 MERIT OF COMPUTER GAME IN TACIT KNOWLEDGE ACQUISITION AND RETENTION
	S31-4 A METHODOLOGICAL ARGUMENT FOR DESIGNING ASSESSMENT OF STUDENTS’ TEAMWORK INPROBLEM-BASED LEARNING
	S31-5 MODELING DEEP BEAM STRENGTHS WITH A GENETIC PROGRAMMING SYSTEM
	S31-6 COMPUTER AIDED ITERATIVE DESIGN ? A FUTURE TREND IN COMPUTER AIDED ENGINEERING SOFTWARE
	S31-7 STUDY OF PREPARATION SPECIFICATIONS FOR 3-DIMENSIONAL TOPOGRAPHICAL MAP DATA FORROAD DESIGN IN JAPAN


	POSTER PRESENTATION
	Automation and Robotics in Building Construction
	P1-1 AUTOMATIC CONSTRUCTION QUANTITY CALCULATION SYSTEM
	P1-2 ANALYSIS OF OPERATION EFFICIENCY OF TOWER CRANE IN FORM WORK CONSTRUCTION FOR MULTIFAMILYHOUSING
	P1-3 CONCEPT OF A WALL BUILDING INDUSTRIAL ROBOTIC SYSTEM
	P1-4 DESIGN OF A MANIPULATOR FOR TELE-OPERATION APPLICATIONS
	P1-5 DEVELOPMENT OF A MEASURING DEVICE FOR CONSTRUCTION FIELD WORKER’S WORK LOAD USINGACCELEROMETERS
	P1-6 DEVELOPMENT OF WORK PROCESS OF CONSTRUCTION AUTOMATION OF FOUNDATION FOR ONE-DAY HOUSING
	P1-7 BUILT-IN GUIDE TYPE ROBOT FOR EXTERNAL WALLMAINTENANCE OF SKYSCRAPER
	P1-8 POWER ASSISTANT SYSTEM FOR HEAVY WORKER
	P1-9 ROBUST POSITION CONTROL OF ELECTRO HYDROSTATIC ACTUATOR WITH SYSTEM UNCERTAINTIESUSING SLIDING MODE CONTROL AND NEURAL NETWORKS ALGORITHM
	P1-10 ROBUST CONTROL OF HYDRAULIC ACTUATOR USING BACK-STEPPING SLIDING MODE CONTROLLER
	P1-11 DEVELOPMENT OF TIME VARYING SLIDING MODE CONTROLLER WITH FUZZY SYSTEM FOR AUTOMATICEXCAVATOR
	P1-12 BASIC EXPERIMENT FOR A FASTENING DEVICE FOR THE VERTICAL OUTER WALLS OF HIGH-RISEBUILDINGS
	P1-13 MEASUREMENT OF VACUUM SUCTION FORCE ON DIVERSELY CONFIGURED VERTICAL OUTER WALLSOF BUILDINGS
	P1-14 CRITICAL ENGINEERING CHARACTERISTICS OF AN AUTOMATED PULLING MACHINE FOR IMPROVINGSAFETY IN CONSTRUCTING STEEL BEAM AND GIRDER HAVING IMPROVED SHAPE
	P1-15 THE POSITION AND ORIENTATION MEASUREMENT OF GONDOLA USING A VISUAL CAMERA
	P1-16 A STUDY ON ALGORITHM OF PROGRESS MANAGEMENT PROTOTYPING IN STEEL CONSTRUCTION

	Building Information Modeling
	P1-17 INTRODUCTION OF CONSTRUCTION MANAGEMENT INTEGRATED SYSTEM USING BIM IN THE HONAMHIGH-SPEED RAILWAY LOT NO. 4-2
	P1-18 INTEROPERABILITY TESTS BETWEEN IFC CERTIFIED SOFTWARE FOR OPEN BIM BASED QUALITYASSURANCE
	P1-19 A STUDY OF IMPROVING SAFETY EDUCATION FOR OVERSEAS CONSTRUCTION WORKERS

	Computing in Construction and Management
	P1-20 USING DEMATEL AND ANP METHODS TO DEVELOP A MAINTENANCE RATING PROGRAM (MRP) INTAIWAN
	P1-21 DEVELOPMENT OF CBR-BASED ROAD CONSTRUCTION PROJECT COST ESTIMATION SYSTEM
	P1-22 INFORMATION RETRIEVAL IN CONSTRUCTION HAZARD IDENTIFICATION
	P1-23 FINITE ELEEMNT FRONTAL CRASH ANALYSIS OF NEV VEHICLE’S PLATFORM WITH UPPER AND SUBFRAME BODY
	P1-24 FUZZY BASED CONDITION ASSESSMENT MODEL PROTOTYPE OF MIDDLE AND SMALL-SIZE BUILDINGS
	P1-25 OPTIMIZED EARTHWORK PLANNING METHODOLOGY FOR LAND DEVELOPMENT PROJECTS
	P1-26 FORM WORK MANAGEMENT BASED ON UBIQUITOUS COMPUTING FOR HIGH-RISE BUILDING CONSTRUCTION
	P1-27 OPTIMUM PERFORMANCE EVALUTION OF REINFORCED SPRING SUSPENSION SYSTEM USING NONLINEAR ANALYSIS METHOD

	Decision Support Systems / Project Information Management
	P1-28 PREDICTION MODEL FOR HOISTING TIME USING LUFFING-TYPE CRANE FOR HIGH-RISE BUILDING CONSTRUCTION
	P1-29 SCHEDULING MODEL FOR MULTIPLE CONSTRUTION PROJECTS
	P1-30 A) ANALYTICAL STUDY ON INFLUENCE OF CAUSES FOR DESIGN CHANGE AT EXECUTION PHASEFOCUSED ON PRIVATE COLLECGE FACILITY PROJECTS-
	P1-31 DEVELOPING THE KNOWLEDGE MANAGEMENT SYSTEM BASED ON BUSINESS PROCESS
	P1-32 A STUDY ON THE USE OF WEATHER INFORMATION IN CONSTRUCTION SCHEDULE MANAGEMENT
	P1-33 EDUCATION SYSTEM FOR JAPANESE CONSTRUCTION SITE ENGINEERS IN QUALITY MANAGEMENT

	Sensing Technology for Construction and Maintenance
	P1-34 DATA ACQUISITION FOR STOCHASTIC LOCALIZATION OF WIRELESS MOBILE CLIENT IN MULTISTORY BUILDING
	P1-35 HIGH EFFICIENT SYNCHRONIZATION-ON-DEMAND PROTOCOL OF IEEE802.15.4 WIRELESS SESNOR NETWORK FOR CONSTRUCTION MONITORING
	P1-36 ENVIRONMENTAL THERMAL ENERGY SCAVENGING POWERED WIRELESS SENSOR NETWORK FOR BUILDING MONITORING
	P1-37 DEVELOPMENT OF AN INNOVATIVE BRIDGE MONITORING SYSTEM FOR MULTI DISASTERS

	Architecture and Planing
	P2-1 A METHOD OF VALUE SYSTEM DESIGN FOR REALIZATION OF PROJECT GOALS IN THE URBAN REGENERATION PROJECT
	P2-2 A PLAN OF APPLYING BIM FOR IMPROVING INFORMATION COMPATIBILITY AT INITIAL PHASE OF BUILDING PROJECT
	P2-3 THE EFFECT OF THE QUALITY OF APARTMENT HOUSES ON THE RESIDENTIAL SATISFACTION AND CORPORATION PERFORMANCE

	Augmented and Virt ual Reality
	P2-4 GENERIC USER MANUAL FOR MAINTENANCE OF MOUNTAIN BIKE BRAKES BASED ON AUGMENTED REALITY
	P2-5 THE INTEGRATION OF LOCATION-BASED SERVICE AND AUGMENTED REALITY TECHNIQUES TO A ROAD MANAGEMENT SYSTEM

	Automation and Robotics in Civil/Space /Field Enginering
	P2-6 ROBOT SYSTEM FOR REMOVING ASBESTOS SPRAYED ON BEAMS
	P2-7 FIELD APPLICATION OF A ROBOTIC SYSTEM ON CABLE STAYS OF INCHEON BRIDGE FOR SNOW REMOVAL
	P2-8 THE MECHANICAL ANALYSIS OF A LEGGED FIELD ROBOT FOR THE REDUCTION OF LONGITUDINAL MASS-DRIFT AMOUNTS
	P2-9 A DEVELOPMENT OF 3D IMAGE DATA MERGING MODULE FOR INTELLIGENT EXCAVATION SYSTEM
	P2-10 DEVELOPMENT OF CABLE CLIMBING ROBOTIC SYSTEM FOR INSPECTION OF SUSPENSION BRIDGE
	P2-11 CONCEPTUAL DESIGN OF AUTOMATIC FOOTING DEVICE FOR MODULAR HOUSING CONSTRUCTION TECHNIQUE
	P2-12 INTELLIGENT BRIDGE INSPECTION USING REMOTE CONTROLLED ROBOT AND IMAGE PROCESSING
	P2-13 WINDOW CONTAMINATION DETECTION METHOD FOR THE ROBOTIC BUILDING MAINTENANCE SYSTEM
	P2-14 DYNAMIC DESIGN OF HYDRAULIC PRESSURE CONTROL VALVE OF ACTIVE SUSPENSION SYSTEM USING EXPERIMENTAL METHOD
	P2-15 AUTONOMOUS TRACTION CONTROL FOR THE INTELLIGENT EXCAVATOR SYSTEM
	P2-16 AN EXCAVATOR SIMULATOR FOR AN INTELIGENT EXCAVATING SYSTEM
	P2-17 AN OBJECT DETECTION ALGORITHM FOR 3D TERRAIN DATA COLLECTED VIA LASER SCANNING

	Automation in Maintenance and Inspection
	P2-18 AN EXPERIMENTAL STUDY OF AUTOMATIC CLEANING TOOL AND ROBOT FOR FACADE IN HIGH-RISE BUILDINGS
	P2-19 FACADE CLEANING PROCESS ANALYSIS AND EVALUATION FOR THE DEVELOPMENT OF AN INTELLIGENT ROBOTIC SYSTEM FOR HIGH-RISE BUILDING MAINTENANCE
	P2-20 INTELIGENT CRACK DETECTING ALGORITHM ON THE CONCRETE CRACK IMAGE USING NEURAL NETWORK
	P2-21 A STUDY ON HYBRID FORCE/ MOTION CONTROL FOR AUTOMATED ROBOTIC BUILDING MAINTENANCE SYSTEM

	Computer-aided Design/Education /Training
	P2-22 SPACE PLANNING WITH GREEN PERSPECTIVE
	P2-23 OPTIMIZATION OF MANUFACTURING CONDITIONS FOR SPLINE OF DRUM CLUTCH HUB TAGUCHI METHOD
	P2-24 PC BASED COMPUTER- AIDED TRAINING PROGRAM FOR HARBOR STRUCTURE DESIGN
	P2-25 DESIGN OF MOORING FITTINGS OF SHIP EPQIPMENT BY USING THE FINITE ELEMENT METHOD

	Energy Efficiency
	P2-26 A STUDY ON HIGHLY EFFICIENT CARGO HANDLING SYSTEM
	P2-27 A STUDY ON THE METHOD OF ESTIMATING ENVIRONMENTAL LOAD ON EARTHWORK

	Management Issues in Construction
	P2-28 CO2 EMISSIONS FROM FOREST CLEAR CUT IN ROAD CONTRUCTION PROJECT
	P2-29 CAUSES ANALYSIS OF UNSOLD NEW HOUSING STOCK BY CAUSAL LOOP DIAGRAM
	P2-30 STUDY ON A WAY TO ESTIMATE REASONABLE COST OF CONSTRUCTION WORKS-FOCUSED ON FORMWORKS IN KOREA-
	P2-31 STUDY ON THE MAJOR DELAY FACTORS IN FINISHING WORKS BEFORE COMPLETION OF CONSTRUCTION
	P2-32 ANALYSIS OF SUCCESS FACTORS IN CONSTRUCTION IT CONVERGENCE
	P2-33 A CONCEPTUALIZATION FOR THE AUTOMATION OF A LIFT CAR OPERATION IN HIGH RISE BUILDING CONSTRUCTION
	P2-34 A DERIVATION OF THE FACTORS FOR RISK MANAGEMENT IN THE U-CITY CONSTRUCTION INDUSTRY
	P2-35 DEVELOPMENT OF THE PERFORMANCE MANAGEMENT PLAN BASED ON RISK MANAGEMENT BREAKDOWN STRUCTURE AT BUSINESS PROCESSES IN THE CENTRAL CITY MIXED-USED REGENERATION


	Search This CD-ROM
	Exit



