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ABSTRACT

The purpose of this paper is to clarily by objective time-based notation how an environment which changes
with time influence behavior. More particularly, this rescarch deals with how behavior in the meeting place is
affecled by both time and the physical environment. At fwo popular meeting places in downiown Tokyo, a person's
motion was recorded by three TV cameras sct in different positions. The movement of each person who answered
our interview after rendezvous was studied on the video tape. Items of interview included promised time to meet,
description used 1o specify meeting place, and the experiences of using the placce, which we call " initial informa-
tion ". Based on observation of physical arrangements and people’s distribution, several contour maps were created
to show the Jevel of "local potential® in the meeting place for three basic desires : comf{ortableness ( refuge),
easiness to find ( prospect ), easiness to be found (retreat / reveal). The person’s movement trace was overlaid on
these maps 10 see the changes of the level of potential before and affer each movement. Thus a time-hased notation
was used to describe a serjes of position choices which reflect varying mental states, or the priority of three basic
desires.

An analysis of behavior using the notation revealed that, (1) such initial information as specified position
and cxpected direction of approach influence behavior while waiting; (2) different spatia) arrangement of the meet-
ing place influences position choice for having good visibility; (3) in crowdcd situations the desire to be found
seem to be growing as time passed. Finally, we proposed implications for the design of meeting places considering
temporal, spatial and psychological factors. .
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1. INTRODUCTION

While waiting for somebody in a public place, one perceives the environmental situations, not only physical
arrangements but also people’s distribution, and chooses a suitable place according to one’s current mental states,
namely desire and/or expectation at the time. However, these environmental situations and mental states are not
always constant bul change as lime passes, particularly on such occasion as waiting for somebody to meet al a
certain promjscd time. If these changes occur one would choose other position. Therefore, a series of position
choice are in turn expected {o reflect varying environmental situations and/or mental states. This paper infends (o
clarily by objective time-based notation (Thiel, 1997) how an environment which changes with time influence
behavior by a survey af {two popular meeting places in downtown Tokyo.
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2. METHOD

2.1 A Survey of the Meeting Place

Two popular meeting places in Tokyo, Yuraku-cho Mullion ( MULLION ), Tkebukuro Mefropolitan Prism
Garden ( METRO), werce sclected after considering physical arrangement of spaces and number of alternative
approaches. The physical arrangement of the places were surveyed and passenger's flow and staying person’s
distribution were recorded by three TV camcras sct in diffcrent positions to cover the arca. We interviewed persons
alter rendezvous. Table 1 shows the outline of the survey and the items of the interview, which included promiscd
time to meet, description used to specify meceting place, and the experiences of using the place, which we call *
initial informatjon .

‘fable 1. The outline of the survey

Survey of the Yuraku-cho Mullion ( MULLION ) |lkebukuro Metropolitan ( METRO
meeting place

(dale/ime)| 10/16/96 10/24/96 17 :00 - 19:00 10/28/96  11/01/96 17 : 00 - 19:00
llems of WPromised time C )
interview Dl!aE;periences of using the (unexperienced » 2.3 mes - 4 limes or more)

MKnowledge concerning (known « unknown)
lhe direction from whichthe | OIf "known", then ask expecled direction
partner came ( )

M Descriptionused to specify

: f
meeting place ree answer

M Reasons for place choice free_answer
ltems of W Profile of respondent (sex:M - F)
observation (age: -20-30-40-50-)

2.2 Time-Based Notation and Analysis of Behavior

The movement trace of each person who answered the interview (58 in MULLION, 67 in METRO) was
input into the personal compulter based on the record taken by the TV cameras. [n order to describe person’s
behavior as time passes, each person’s movement is notated on the time axis as shown in Figure 1.

Prollle ol rezpondent
Experiences
Olrection

Sex 1MW -M,M=F. Aqge'-20.30,40.50-
1= unexpenanced 2 - Zor Jlimes 3 < 4limos o mare
1= hnown 2= unknown

passage of ime afier arrival

v (minuto)

Body posiure
s doam

IRan

standup
Movement type
mave beyond the border J(minute)
search mowement =—— -5 -5 —4 -2 -2 = [ 1 2 3 “ S 6 7
momamnge L

posion withthe area
the promised time

Figure 1. An example of time-based notation of a person’s behavior

2.3 Description of Changes in Mental State Estimated by Position Choice

A set of charts was created o show the potential of the position for satisfying the basic desires, namely
com{ortableness, prospect (Appleton, 1975) and reveal which were farther classificd into eight ifems.

For cach‘items, a contour map Jike chart was created to visualize the estimated level of quality or (itness of
a given position within the site. Figurc 2 is an example of the chart, which shows estimated visibility to the point
where a pariner is expected (o appear. The level of visibility in this charl was calculated using a compuler program
(Ohno, 1991) from the map showing dénsity distribution of staying persons (Figure 3). The person’s movement
trace (Figure 4), was overlaid on the chart to sec the changes in the Jevel of visibility belore and after cach move-
ment. For each of other categories, a stimilar charl was also crealed 10 cstimate changes in the level of quality
rcjevant o a certain desire.
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- Figure 5. An example of the notation [or changes in cach ilem of desire
Figure 4. Trace of a person’s
movemen{ on the map

Figure 5 is an example of the notation which describes the changes causcd by the movement [rom
position A to position E ( see Figure 4 ). When the person moved from A 10 B, level of the items related to
“comfortableness” descended, while level of the items related (o “reveal” ascend. As for “prospect”, level ol one
item descended and the other ascended. These changes suggested that the movement {rom A to B was made {0
rcveal oneself at the sacrifice of comfortableness. The subsequent movement from B to C can be interpreted as
secking comfortableness at the sacrifice of a chance {0 be found and visibility. In order to compare and analyze all
the movements recorded in the survey, a simplified notation was developed. As shown in Figure 6, it simply shows
the change (ascend, descend or unchang) in the level of quality related to three basic desires.

passage of ime after arriva!

The state of the o 1 5 3 A s o 7 " o 10 1 32 (minule}
place where a SomTorTabla
parson arrived ness e
was cvalualed in reveal by
(hree levels. prospect [ ] _——

D high . - T

-
o . migaie W escera [N descend [ unchang Moved for t the sacrifice of Sought 1o
E comfo.rlablcncss and| omforlableness sought | |comfortablencss
tow revealing oneself. ko reveal oneseil. again

Figure 6. An example of simplified notation of changing priority of desire

3. RESULTS

3.1 Relation Between Initial Information and Behavior
Figure 7 shows the rejation between time spent for moving around and the description used (0 specify a
meceting place. It was noted that the narrower the mecting place was specified, the shorter the time spent for
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moving around became. Persons with limited expericnce, who have niot yet [ormed a clear image ol the “domain of
the meeting place” ( Yoshitomi & Nakamura, 1996 ), show a different tendency [rom experienced persons: unexpe-
rienced persons often move 10 scarch even beyond the border of the domain.

Difference in behavior befween experienced and unexperienced persons was also noted when the meceting
place hecame crowded. As shown in Figure 8, expericnced persons changed their positions to reveal themselves in
most crowded situation, while unexperienced persons often changed their positions even in Jess crowded situations.

Moreover, the knowledge of the direction [rom which the partner was expected to come influenced on the
choice of position and the body direction. These results suggested that the injtial information significantly influ-
ences on the behavior while waiting.

(s)
500 I:j I =
- METHO & unexperienced 2 %
= N a 2or 3limes 5 100 - lenced =
3 400 & e e M & ag = unexperience
S {me or more ¢ 80 |l-@- 2times or more A s
o s —8- average 3 . p
< - o 60 1T total et +
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é 100" 3"""""“‘?3“?:%;:“““‘“' """""" § 1 2 3 4 5
& 2 4l T A
= .« s LI . i = A g —— degree of congestion ——e= crowed
o
0 Melro- Fountain in frontof Prism  the usual the pound &
politan Square fountain  Garden place side of View
. N . . Plaza . s
description used lo specify meeting place Figure 8. Change of position to reveal onesell
large «—  specified area —» small and the degree of congestion

Figure 7. Relation between the description used to
specify meeting place and amount of movement

3.2 Influence of Spatial Arrangement of the Meeting Place

In Figure 9, reasons for position chojce obtajned by the interview in the two survey sites was compared. The
most popular reason of position choice in METRO was easiness to find, while comfortableness was popular in
MULLION.

Reasons for posilion choice
MULLION (The posﬁion allow ) METRO
lo sit
lo lean
comfortableness to smoked

fo avoid congeslion

10 see {he whole area
fo ses1 lhe direclioq from which
e partner will come

easy lo find

lo see different direclions

lo see through place

(here is the usual place)

. w not lo be revealed
="
0

T T T

10

2
8
o]

Figure 9. Reasons for position chojce



In METRO, person’s movement incrcased as (ime passed afier the promised (ime, while in MULLION,
person tends 1o stay at the same position until IS minutes after the promised time. The quantity of movement in
METRO as a whole was larger than in MULLION.

These may be caused by the different spatial arrangement: MULLION has a plaza-type space which allows
people to have good visibility from most position, while METRO allows only limited visibility becaosc there is a
fountain in the center which separates info small spaces as showing in Figure 10.

L1 |

MULLION has a plaza typespace, where
ihe whole area can be seen from any
vanlage point

‘ N\ Visibilty |

\

® A

N
METRO has a fountain in the center which divided into
spaces, where visibility is limited.

Figure 10. Physical arrangement of spaces in the survey sites

3.3 Some Common Behaviors ‘

Using the simplified notation, a hypothesis that a certain behavior commonly occur at a certain time period
before or after the promised time was examined. Since the number of analyzed cases werc limited, no concrete
result could be obtained. However, some common tendencies were observed in limited cases. As shown in Figure
11, person’s movement to reveal oneself tended 1o occur around the promised time, and the movement 1o seek
prospect ( good visibility ) tended 10 occur about 10 minutes before the promised time,

For more general discussions on the impact of time factors on human behavior, we necd more data to be
analyzed. Af present, this study emphasize on developing methodology rather than of obtaining concrete results.
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4. CONCLUSION E (minute) promised tma
An analysis of behavior using the time-bascd I e B &, [/ mas—
notation rcvealed that: (1) such initial information A =
. e s f1en 11 - v N Y - B
as specified position and expected dircction of ap R 8

proach inflaence behavior whilc waiting, (2) dif(er-

cnt spatial arrangement of the meeting place influ- c % H ?

= J L
ences position choice for having good visibility, (3) i Tey— -
in crowded situations the desire to be found scem to

be growing as time passed.

Based on the prescnt study, following impli-
cations for the design of the miceting places are pro-
poscd. (1) In order to meet varying needs and de-
sires, mecting place should have various spaces
which allow pcople 1o retreat or reveal themselves. movo m o
(2) In order to usc initial information effcctively, each H;ﬁé« Iprospecl
approach to from a certain transportation shou]d be
scparatc and clearly marked by signs. (3) To avoid Figure 11. Somc common behaviors
congestion in the center, some spaces and objccts -
which are recognized as focal landmark and can be used (o specify the position should be scatteringly placed. The
objects are preferably altract person’s inferest. (4) To avoid unnccessary movement o scarch, there should be casily
accessible places overlook the whole area of the meeting placc.
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