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ABSTRACT 
A large number of studies on pedestrian and crowd simulation in urban space have been reported. The 
authors are interested in the development of a model that "constructively" represents the redundancy of 
a pedestrian's spatial behavior. They believe that the EVA proposed by Turner and Penn was a landmark 
feature as a computational agent model of Hillier's "Natural Movement". This can be interpreted as a 
spatial behavior model in a redundancy infinity case.  

Vision-driven pedestrian agents are modeled as a function whereby a unique action with a mixed 
strategy (probability) level is mapped from current visible information. It is necessary to develop a wide 
variety of agent models that show various spatial behaviors according to differences in a pedestrian's 
external and internal environmental conditions, such as the situation and scene, and their intention, 
experience and knowledge. 
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Moreover, recent research articles about vision-driven agent pedestrian models with destination 
directionality followed by “Navigational Movement” arguments have opened up the possibility of these 
kinds of pedestrian agent model with the addition of various redundancies in spatial behavior. 

 In this paper, after describing the features of vision-driven pedestrian agents and existing models, the 
authors refer to the components and performance of our newly developed Vd18s model. We also 
describe the characteristics of Vd18s as a vision-driven pedestrian agent model as suggested by a 
performance comparison among the existing models, moreover, we also mention the possibilities 
derived from the Space Syntax theory of modeling and simulation research of vision-driven pedestrian 
agents. 

In accordance with the results, the existing models were discussed taking into consideration the 
differences between the "Direction Choice" rule and the "Turning Condition" rule that is a mechanism 
feature. 

Our newly developed Vd18s has two kinds of horizontal fans (or isovists) with the "visible line 
segment" and "straight possible line segment" of Space Syntax theory. Vd18s is also characterized as a 
mechanism of "visually recognized avoidance" in cases when the agent cannot move straight ahead 
enroute to their destination point.  

Vd18s was implemented by using the Unity game engine that is suitable for 3D space representation. 
Comparison of the simulation results of pedestrian trajectory flows on an actual square suggests that in 
a layout Vd18s performs sophisticated spatial behaviours in a space with obstacles such as chairs, tables, 
planting, etc. 

KEYWORDS 
Navigational Movement, Vision-Driven Pedestrian Agent, Destination Directionality, Modeling, 
Simulation 

1. INTRODUCTION 
A large number of studies on pedestrian and crowd simulation in urban space have been reported. 

The authors are interested in proposing a model that ‘constructively’ represents the redundancy of a 

pedestrian's spatial behavior. A pedestrian with a destination is often defined as a rationality model 

with the shortest path selection. Zero redundancy can be defined as a concept, but what does the 

maximum of redundancy mean in pedestrian spatial behavior?  

The authors believe that EVAS proposed by Turner and Penn was a landmark feature, as a 

computational agent model of Hillier's "Natural Movement". In this model, a pedestrian who does not 

have a destination decides their spatial behavior with only information about the sight field so that 

actions according to the space form are adopted. This can be interpreted as a spatial behavior model in 

a redundancy infinity case.  

In this paper, we consider a pedestrian agent as a vision-driven agent with this mechanism so that 

visual information is directly linked to its movement.  

Considering the system composition of a cognitive agent, internal mechanisms such as mental 

models, consciousness, knowledge, planning, learning, etc. are required between the eyes acting as 

receivers of visual information which affect the direction of movement.  However, the direct 

connection between the eyes and the mover is a function expression whereby, a unique action as a 

mixed strategy level (probability) is determined by the currently visible information. In other words, 

the internal mechanism will be treated as a black box, details of which will be excluded from 

consideration. Rather, it is necessary to develop a wide variety of agent models that show various 
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spatial behaviors according to differences in a pedestrian 's external and internal environmental 

conditions such as the situation and scene, and their intention, experience and knowledge. 

In recent years, a series of research articles have been reported on vision-driven agents with 

destination directionality which is known as "Navigational Movement." These research articles have 

opened up the possibility of the modeling and simulation of pedestrian agents with various 

redundancies in spatial behavior. 

 In this paper, after describing the features of vision-driven pedestrian agents and the existing 

models, the authors refer to the composition and performance of our newly developed Vd18s model. 

We describe the characteristics of Vd18s as a vision-driven pedestrian agent model suggested by the 

performance comparison with the existing models, and also mention the possible direction of 

modeling and simulation research of vision-driven pedestrian agents. 

2. VISION-DRIVEN PEDESTRIAN AGENT  

2.1 EVA MODEL –AS THE ORGIN OF VISION-DRIVEN AGENT 

The vision-driven pedestrian agent (VDPA) is a pedestrian agent that acts by making use of 

information within the sight field. The composition of the vision-driven agent is characterized by 

acquiring information in the sight field and selecting the turning direction based on this information. At 

that time, the sight field is divided into a set of Bin, so each representative sight line segment is 

calculated by each Bin, and then the turning direction is selected from these. 

Generally speaking, a VDPA continues straight ahead at a constant speed, but two parts of the 

processing are important: (1) the "Direction Choice" rule, that is "which direction does the agent face? 

", and (2) the "Turning Condition” rule, "when does the agent turn? " 

First, we describe a pedestrian agent model proposed to implement Hillier's Natural Movement named 

EVA (Exosomatic Visual Architecture, Penn & Turner, 2002, Turner & Penn, 2002). Natural movement 

is a purely free exploratory behavior with no destination. 

On discussing the framework of Vision-Drive agents, this paper explains using a version of EVA (Vd-

EVA) which introduced polar coordinate system to internal representation. The algorithm of EVA is 

shown in FIGURE. 1, and the basic part is composed of two processes of " Destination Plotting " and 

"Straight Ahead" (there is another process in irregular cases).  

The basic rule of "Direction Choice" in EVA model is to divide the sight field (visibility area) of 170 

degrees in front of the agent into equal-angled segments, then to determine the direction by using 

random numbers based on the probability. The probability is proportional to the area. The area of Bin 

may be proportional to the square of the sight line segment as a representative of Bin, and this 

probability is calculated by the following formula. 

𝑃𝑃𝑖𝑖 = 𝑙𝑙2𝑖𝑖/∑ 𝑙𝑙𝑖𝑖
2

𝑗𝑗∈𝑉𝑉𝑉𝑉  ・・・(1) 

represents the length of the sight line segment. 

  Also, EVA's “Turning Condition” is the shorter of the number of ‘straight steps’ given stochastically 

(Poisson distribution) at “Straight Ahead” process and the distance to the destination (the number of 

steps) given at “Destination Plotting”. In particular, the number of straight steps is 4 steps in the basic 

setting, 2.0 seconds in time, and 3.0 meters in distance. 

3



 Proceedings of the 12th Space Syntax Symposium 

Figure.1- Sight fields and algorithms of EVA and ODW(OD weighted) in polar-coordinate system 

2.2 ODW(OD WEIGHTED) MODEL – A VISION-DRIVEN PEDESTRIAN AGENT WITH 
DESTINATION DIRECTIONALAITY 

In recent years, pedestrian agent model research articles have discussed that each has this vision-

driven mechanism together with the destination information of the OD pair. They follow the 

arguments about Navigational Movement. As an example, we explain the OD Weighted (Ferguson et 

al, 2012, Uyars et al, 2017, thereafter ODW model). The ODW model has the same vision-driven 

mechanism as EVA, but also has current position information of its own OD pair. Regardless of 

whether it is visible or not, the ODW model agent always knows its current position and the 

destination point. Then, a subset, consisting of points which have a shorter distance to the destination 

within the sight field of EVA, is defined as ODW's sight field. That is, the range of the sight field (that 

means the visibility area and implicit selectable direction) is restricted to prevent movement away 

from the destination. Figure 1 also shows the difference between the sight fields of EVA and ODW.  

In ODW, within this restricted sight field, the direction is selected using a random number from the 

probability of formula (1) mentioned before. This is the basic rule of "Direction Choice", and the 

behavioral algorithm of ODW is replaced with EVA in this part. The ODW model is a vision-driven 

pedestrian agent with destination directivity. 

 

2.3 EXISITING MODELS OF VISION-DRIVEN PEDESTRIAN AGENT WITH DESTINATION 
DIRECTIONALITY 

There are both stochastic and deterministic selection types in "Direction Choice" that determine the 

next direction of movement from the current information on position and direction. There also exist 

two types of "Turning Condition" based on distance, time, position, etc., which are also performed 

deterministically and stochastically. 
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In modeling vision-driven agents with destination directionality, a vast variety of technical methods 

can be conceived, in accordance with the significant manner of the internal compositions of pedestrian 

agents, and the balance between an agent’s free exploration orientation and destination directionality. 

 The LOS agent by Turner, Mottram & Penn (2005) is a version of EVA. Some changes have been 

made where the viewing center axis is always set in the direction toward the destination and a 

probability proportional to the line segment length is used for "Direction Choice". 

The "Direction Choice" in the Wall Vector Field model by Lee et al (2013) (see also Lee, 2015) is 

defined as a direction by synthesis (integral) of sightline vectors in the sight field, in which the 

sightline vector in the polar coordinate system is multiplied by a correction coefficient called the 

attractive factor. They insist that this model can deal with Navigational Movement by using this 

correction factor. In addition, the "Turning Condition" is applied at every step, 0.5 second in time, and 

0.25 - 0.5 meter in distance. 

 LSEM (Kaneda, Okamoto et al., 2017) selects the direction of the longest sight line segment in the 

sight field, which is deterministic, however the "Turning Condition" is set every step (0.5 seconds, 0.4 

- 3 meter in distance) by stochastically using a probability 1/3 random number. These are summarized 

in Table.1. 

Table.1- Direction choice models in vision-driven pedestrian agents 

3. VD18S — A VISION-DRIVEN AGENT MODEL FOR WITH VISUALLY 
RECOGNIZED AVOIDANCE BEHAVIOR 

3. 1 DEVELOPMENT OF VDPA1 AND ITS PROBLEMS 

VDPA1 by Kaneda, Morita et al (2017) is a progressive type of LSEM. This is a model representing 

Navigational Movement by setting a destination directionality such as going straight ahead towards a 

destination while finding the destination within Visual Step 1. VDPA1 was applied to a city square 

space, Toyama Grand Plaza, which has a changing layout of tables, chairs and planting. The 

simulation results of pedestrian trajectory patterns were compared with actual survey results, and its 

basic performance was confirmed as an effective prediction tool of behavior in a city square space 

with changing layouts of furniture. 

 However, VDPA1 was conceived in a two-dimensional space, and does not distinguish any actual 

visible line or straight line where straight movement is possible. Thus, it means that VDPA1 deals 

with the sight field as possible straight line segments. That is, even if an agent finds the destination 

beyond chairs, tables and planting, VDPA1 treats it as invisible. In this respect this feature resulted in 

unnatural behavior and was an issue to be overcome. 
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3. 2 MODELING VD18S 

(1) Two horizontal fans (isovists): As the first feature of Vd18s, we considered both the visible line 

and the straight possible line in 3D space as the progress of VDPA1 (Figure. 2). As a result, Vd18s 

has two kinds of isovist known as two horizontal fans: one with visible line segments and the other 

with straight possible line segments. The height of the visible line is set to 1500 mm above the 

ground, and the height of the straight possible line is taken as a foot height of 0 mm (ground level). In 

this article, it is assumed that the other pedestrians do not obstruct neither the visible line nor the 

straight possible line. The behavioral algorithm of Vd18s is shown in Figure.3. 

 
Figure.2 Sight line segment and straight possible line segment in Vd18s 

 

 
Figure.3 -Algorithm of Vd18s 

 

(2) Visually Recognized Avoidance rule: Another feature of Vd18s is the Visually Recognized 

Avoidance rule. This rule is used when the agent has found the "visible line" to the destination but is 

unable to find a "straight possibility" in that direction. An outline of this avoidance rule is shown in 

Figure.4. Let P0 be the position of the agent at time t=0. Set the temporal target point Pw as the point 

advanced by the distance of the sight field radius on the line connecting the destination and P0. Also, 

the position of the shortest obstacle in the direction of angle α from the current traveling direction is 

Pi. At this time, d (α) in the first formula of Moussaïd et al (2011) means the difference between the 

direction vectors of (Pi - P0) and (Pw - P0), thus the "Direction Choice" is carried out using the angle 

α to minimize  || Pw - Pi ||, and the agent proceeds to the next "Turning Condition" time point t=1. d 

(α) is expressed by the following formula. 

 

𝑑𝑑(𝛼𝛼) = 𝑑𝑑𝑚𝑚𝑚𝑚𝑚𝑚
2 + 𝑓𝑓(𝛼𝛼)2 − 2𝑑𝑑𝑚𝑚𝑚𝑚𝑚𝑚𝑓𝑓(𝛼𝛼)cos (𝛼𝛼0 − 𝛼𝛼)・・・(2) 

 

𝑑𝑑𝑚𝑚𝑚𝑚𝑚𝑚  is the sight field radius, and α0 is the direction of the destination. 

f (α) is the distance to the obstacle which is the shortest at angle α. 
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Figure.4- Visually Recognized Avoidance rule (Based on Moussaïd et al, 2011) 

 

3. 3 VISUALLY RECOGNIZED AVOIDANCE RULE IN VD18S 

The Vd18s model was implemented on a game engine Unity which is well known for its ability to 

handle rich three-dimensional space expression. Unity supports functions called Raycast for 

representing both the "visible line" and the "straight possibility". Raycast acquires information on the 

end point of a ray by projecting rays from a certain point in a specific direction and calculates the 

distance between two points. 

Unity prepares two kinds of Raycast, Navmesh.Raycast and Physics. Raycast. Vd18s used 

Physics.Raycast as the "visible line" of Vd18s and NavMesh.Raycast as the "straight possible line". 

NavMesh.Raycast was used to implement EVA and ODW models. In both of these, the sight field is 

an arc of 170 degrees. The difference between "visible line" and "straight possible line" is shown in 

Figure.5. By NavMesh.Raycast, we can judge whether there is an obstacle between the start point and 

the end point when projecting rays on the baked walkable surface. The end point of NavMesh is the 

offset boundary surface. By Physics.Raycast, we can acquire the information of any collider which is 

hit by projecting a ray. Also, we can project its visible line independent of the walkable surface. 

 

 
Figure.5-Visible Avoidance Rules for Vd18s 
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3.4 VERIFICATION OF VD18S 

We refer to the actual verifications of theVd18s model. In a situation when the agent is finding a 

destination, if it is possible, the agent will go straight ahead to the destination in this direction by 

applying the Visually Recognized Avoidance rule (Left of Figure. 6). The right of Figure. 6 shows the 

behavior of this avoidance rule when an agent is taking a detour action to avoid such obstacles as 

chairs, tables and planting which the visible lines can pass through, but which the straight possible 

lines cannot pass through. Furthermore, Vd18s can also handle other pedestrians as obstacles and the 

effects of layout signs in given settings. 

 

 
Figure.6 -Destination directionality and visually recognized avoidance in VD18s 

 

4. SIMULATION EXPERIMENTS OF VD18S 

4.1 VALIDATION OF VD18S ON TOYAMA GRAND PLAZA CASE 

In order to study the simulation performance by implementing VD18s on Unity, in this paper, we 

selected the Toyama Grand Plaza, a rectangular city square, as the space case, in consideration of the 

comparison with VDPA1 which is the previous version. 

Toyama Grand Plaza built in 2007 is located between two city redevelopment project sites; it is a 

rectangular weatherproof atrium measuring 65 meters north to south and 21 meters east to west, and 

was developed as a device for town-center revitalization in Toyama City, a medium-sized city in 

Japan. The west side is a large commercial facility, and the east side is a multi-story carpark with 

shops on the ground floor. 

Although Toyama Plaza has a rectangular and simple shape, it is a multipurpose space with much 

movable furniture such as chairs, tables and planting; in addition, it also has a stage facility used 

annually for over 100 events to attract people to the area.  

The authors conducted a visual survey of the trajectories of passersby in 159 samples in November 

2016, in line with the development of VDPA1. The survey results are shown again in Figure.7. 
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Figure.7- Pedestrian trajectory survey results in Toyama Grand Plaza (Kaneda et.al, 2017) 

 

Pedestrian agent simulations were conducted at this city square by applying Vd18s and VDPA1. The 

OD pairs are given to the agents in advance based on the actual survey, and the initial direction of 

each of the agent is set randomly within 30 degrees with respect to the destination direction. A 

snapshot of the simulation is shown in Right of Figure. 8 that is taken from the height of the visible 

line of 1500 mm. 

 
Figure.8 Walkable surface of Toyama square and a snapshot of Vd18s simulation 

 

First, after the locus of the basic case of Vd18s is shown in Figure. 9, the validation of Vd18s is 

examined by comparing it with the actual measurement result of Figure.7. 

What can be confirmed as a common point for both simulation results and surveys is the locus that the 

highest number of trajectories passing through the inside of the layout were those between West End 1 

of the south side of the plaza and Entrance 24 of the large commercial facility on the east side, 

followed by the shortest path trajectories passing between Entrance/Exit 11 or 12 to the Parking Lot 

on the west side and Entrance 23 of the large commercial facility on the east side. Moreover, we also 

confirm that close resemblances are seen with the shapes of the trajectories between Entrance/Exit 3 

and 17 (north and south traffic) and trajectories obliquely passing through the in-side of the layout 

between south side Entrance/exit 4 and Parking Lot 11, and north side Entrance/Exit 17 and the 

commercial facility Entrance 23. 

 

9



 Proceedings of the 12th Space Syntax Symposium 

Figure.9- A simulated trajectory pattern of VD18s in Toyama Grand Plaza (base case) 
 

But the difference between the two is big. Two U-shaped curves stand out, especially on the 

northernmost and southernmost sides of the furniture. This is because the property of the previous 

version of VDPA 1 appears, in which the longest direction of the sight line is selected when the vision 

field is interrupted by any of the layout. 

Moreover, the survey results showed a tendency where all the trajectories across north and south, 

between Entrance/Exit 1, 2 and 17, 18, went through the east side of the plaza, whereas in the 

trajectories of the simulation results, the agents who passed from Entrance/Exit 1, 2 to 17, 18 (south to 

north) showed a tendency of passing through the west side of the plaza.  

4.2 COMPARISONS OF PEDESTRIANS’ TRAJECTORY SIMULATIONS 

We compare the simulation results of VDPA1 and Vd18s for Toyama Plaza. The trajectory pattern of 

each simulation with 159 pedestrian agents having different OD pairs is shown at the passage at 200 

steps. There are assumptions that walls block both of the visible lines and the straight possible lines, 

and tables, chairs and planting block only the straight possible lines for each agent model.  

Figure.10 A simulated trajectory pattern of VDPA1 in Toyama Grand Plaza 
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For the simulation conditions, the turning condition of VDPA1 and Vd18s are every 0.75 meter and 

the probability is 1/3. Here, since the direction change at each step is a fixed rate, the distance to the 

next direction change has a binomial distribution with an average value of 2.25 meter.  

In this application on a city square, the trajectory patterns drawn by both VDPA1 and Vd18s were 

generally the same. 

Overall VDPA1 has a lot of complicated walking trajectories, whereas the walking locus in Vd18s is 

summarized as a flow line. Comparing the number of remainders at the time of 200 steps, the 

redundancy at Vd18s is reduced by 25: 15. In particular, the VDPA1 crossing of walking loci is 

remarkable in both zones on the left side of the leftmost "group" and right side of the rightmost 

"group", whereas both zones are alleviated in the Vd18s case. In VDPA1, an agent could not find a 

destination by "setting foot" in a complex space shaped by tables, chairs, and planting, however in 

Vd18s, an agent found their destination by applying the Visually Recognized Avoidance rule to this 

furniture. The difference of these walking trajectories is caused by the characteristics of behavior of 

each pedestrian model.  

Incidentally, the walking locus with a shortened turning condition of 0.43 meter per step was also 

examined, but little difference from the 0.75 meter per step cases was found. 

 

Here, we summarize these comparison results. Vd18s shows a good reproducibility of pedestrian 

microscopic spatial behaviors in urban space where tables, chairs and planting are present. In addition 

to taking over the features of VDPA1, Vd18s by applying the Visually Recognized Avoidance rule 

demonstrated sophisticated spatial behavior by successfully avoiding this furniture, therefore we 

confirmed the performance of Vd18s through analyzing such space-layout simulation.  

These facts suggest that the visibility avoidance rule was less activated in this square case.  

Generally speaking, an agent given an OD in VD18s should have a lean flow line pattern close to the 

shortest path. This movement with strong destination directionality is limited to the case of going 

straight toward a destination in the former version of VDPA1, but in Vd18s, since the Visually 

Recognition Avoidance rule is introduced, it is extended to the case where the destination is viewed. 

In practice, the destination may be "lost" depending on the size of the destination, the number of bins, 

and the setting of the memory conditions inside the agent. When the ratio of loss is large, the 

performance of Vd18s does not differ from VDPA1. Therefore, further adjustment of these settings is 

a challenge. 

4.3 SIMULATIONS IN DIFFERENT LAYOUT CASES 

For the basic case of Figure. 9, simulations were performed by changing the two layouts of 

Figures.11. Case 1 is a close arrangement of furniture in two places in the northwest and southwest of 

the square (9-10 tables per layout, 1-2 plantings per layout). Case 2 has 8 tables, 4 plantings on the 

north side of the square, and an event space on the south side. 

Compared to Figure. 6 (basic case), Case 1 had fewer agents passing through the layout, which 

indicates its strong closedness. In addition, the traces of the agents crossing between north and south 

(En-trance/exit 1, 2 and 17, 18) moved to the east side. 
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In Case 2, there were more traces passing the east side of the event space than passing on the west 

side; there were also traces of many agents cutting across the layout. 

There is no significant difference between these trends and VDPA1. 

 

Figure. 11(a) A simulated trajectory pattern of VD18s (case1) 

 

Figure. 11(b) A simulated trajectory pattern of VD18s (case2) 

Figure.11 -Simulated trajectory patterns of VD18s in difference layout cases  

5. CONCLUSIONS  
The Vision-Driven Pedestrian Agent is derived from the arguments of Natural Movement in Space 

Syntax theory and its subsequent application. The class of Vision-Driven Pedestrian Agents has a 

simple mechanism in the sense that the eyes and the direction of movement are directly connected. 

Now there is a need to develop various models according to such differences as situation and scene, 

and intention, experience and knowledge. In particular, the research topics for the Vision-Driven 

Pedestrian Agent with destination directionality includes the exploration of new model developments 

with various redundant spatial behaviors. 
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 In our research, after referring to a formal discussion about Vision-Driven Pedestrian Agents, the 

existing models were also discussed taking into account the differences found between the "Direction 

Choice" rule and the "Turning Condition" rule both of which are features of its mechanism. 

In addition, our newly developed Vd18s deals with two kinds of horizontal fans (or isovists) with a 

"visible line segment" and "straight possible line segment" in Space Syntax theory, and is also 

characterized by its rule of "visually recognized avoidance" applied in cases where the agent cannot 

move straight ahead while finding their destination. These were implemented on a game engine Unity 

that is suitable for 3D space representation. 

Comparison of the simulation results of pedestrian trajectory patterns on the actual city square 

suggests that Vd18s performs sophisticated spatial behaviors in a space when obstacles such as chairs, 

tables, and planting are laid out. In addition, Vd18s can be set to regard other pedestrians as obstacles, 

and can also examine the effects of sign layout. We are planning further research into these matters. 

 Here, the authors would like to describe the possibility of space evaluation by pedestrian simulation 

using Vd18s. In architectural planning studies a cognitive psychology approach has been adopted 

through discussions on "groupings", especially for the closeness of layout of furniture such as tables, 

chairs and planting on a square. On the other hand, there is also strong support for the behavioral 

science approach, establishing whether or not people actually did pass through a set layout. The 

simulation by Vision-Driven agents mentioned in this research is expected to integrate both 

approaches. Also, the results of the research felt the response to this expectation. 

 When considering past research into interaction systems among pedestrians in urban space, many 

models based on physical distance like Helbing's Social Force Model have been proposed, however as 

demonstrated in this article instead of following such models, the authors think that it will be possible 

to deal with various kinds of spatial behavior which have never been simulated previously by re-

arranging visible lines and isovists as the basis of an interaction system. This article has clearly shown 

one possibility for this approach to simulating human behavior. 

 

ACKNOWLEDGEMENT 

This work was supported by JSPS KAKENHI GRANT NUMBER 18H03825. The 

authors thank Mr. Hiroshi Hirate and Ms. Mari Yanamoto. 

 

REFERENCES  
Ferguson P., Friedrich E., Karimi, K., (2012), “Origin-destination weighting in agent modelling for 

pedestrian movement forecasting”, Proceedings, In 8th International Space Syntax Symposium 

(pp.8153.001-8153.013). 

Kaneda T., Okamoto K., Suzuki T., Tamada M., (2017), An analysis of the characteristics of a 

proactive exploration behavior model based on three-dimensional virtual space experiments. In 

13



 Proceedings of the 12th Space Syntax Symposium 

Putro, Ichikawa and Siallagan (Eds.), Agent-Abased Approach in Economic and Social Complex 

systems IX (pp.197-191), Singapore: Springer. 

Kaneda T., Morita Y., Ohashi Y., Mizuno T., (2017), “Agent Simulation to Assess the Influence of 

Lay-out of Furniture”, Proceedings, In 15th International Conference on Computers in Urban 

Planning and Urban Management (CUPUM2017), WedC62, #35005,(USB,ISBN978-0-6481161-

0-3,Website,http://www.unisa.edu.au/cupuI ISBN 978-0-6481161-1-0. 

Lee S. J., Lee K.H., Kang S. J.,  (2013), Study on a pedestrian simulation model of natural movement, 

Journal of Asian Architecture and Building Engineering,12(1) pp.41-48. 

Lee S. J., (2015), Navigational pedestrian movement model with vision driven agents, Journal of 

Asian Architecture and Building Engineering,14(2) pp.371-378.  

Moussaïd, M., Helbing, D., Theraulaz, G., (2011), "How simple rules determine pedestrian behavior 

and crowd disasters",  Proceedings of the National Academy of Sciences, 108.17: pp.6884-6888. 

Penn, A; Turner, A; (2002) Space Syntax Based Agent Simulation. In Schreckenberg, Michael and 

Sharma, S, (eds.) Pedestrian and Evacuation Dynamics (pp.99-114), Berlin, Springer-Verlag. 

Turner A., Penn A., (2002), Encoding natural movement as an agent based system: an investigation 

into human pedestrian behavior in the built environment. Environment and planning B: Planning 

and Design, 29(4), pp.473-490. 

Turner A., (2003), Analyzing the visual dynamics of spatial morphology. Environment and Planning 

B: Planning and Design, 30(5), pp 657-676. 

Turner A., Mottram C., Penn A., (2005), “Line-of-sight pedestrian microsimulation in urban systems”, 

In 9th International Conference on Computers in Urban Planning and Urban Management 

(pp.210.001-210-010). 

Turner A., (2007), “The ingredients of an exosomatic cognitive map: Isovists, agents and axial lines?” 

In: Hölscher, C. and Conroy Dalton, R. and Turner, A., (eds.) Space Syntax and Spatial Cognition: 

Proceedings of the Workshop held in Bremen, 24th September 2006 (pp. 163-180). 

Turner, A.,  Penn, A; (2007). Evolving direct perception models of human behavior in building 

systems. In Waldau, N., Gattermann, P., Knoflacher, H.,  Schreckenberg, M. (Eds.) Pedestrian and 

evacuation dynamics 2005 (pp.411-422). Berlin Heidelberg: Springer-Verlag. 

Uyar G, et al., (2017), "Using an analytical process to contextualise architectural prototypes for metro 

stations." Proceedings-11th International Space Syntax Symposium, SSS 2017. Vol. 11. Instituto 

Superior Técnico, Departamento de Engenharia Civil, Arquitetura e Georrecursos, Portugal. 

14


	Number 312
	Modeling and simulation of A vision-driven pedestrian agent
	VD18s -- A Vision-Driven Pedestrian Agent Model with Visually Recognized Avoidance Behavior
	Abstract
	Keywords
	1. Introduction
	2. Vision-driven pedestrian agent
	2.1 EVA model –as the orgin of vision-driven agent
	2.2 ODW(OD WEIGHTED) model – a vision-driven pedestrian agent with destination directionalaity
	2.3 exisiting models of vision-driven pedestrian agent with destination directionality
	3. Vd18s — a vision-driven agent model for with visually recognized avoidance behavior
	3. 1 Development of VDPA1 and its probLems
	3. 2 Modeling Vd18s
	3. 3 visually recognized avoidance rule in Vd18s
	3.4 VERIFICATION of Vd18s
	4. Simulation experiments of vd18s
	4.1 Validation of vd18s on toyama grand plaza case
	4.2 Comparisons of pedestrians’ trajectory simulations
	4.3 simulations in different layout cases
	5. Conclusions
	Acknowledgement
	References

	TOSHIYUKI KANEDA
	Nagoya Institute of Technology
	YOTARO MAEKAWA 
	Nagoya Institute of Technology
	youtarou8118@gmail.com
	TOMOHIKO KINO
	Nagoya Institute of Technology
	YOSHIMASA MATSUMOTO
	Nagoya Institute of Technology
	yos.mtmt@gmail.com 
	KASUMI SUSAKI
	Ryukoku University
	susaki@world.ryukoku.ac.jp



