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The trajectory analysis of pedestrians using the people tracking system of laser scanners,
which is excellent in accuracy of positioning and privacy protection, is an effective approach
for understanding the usage of facility spaces. However, there are problems to be solved
practically as follows:

Firstly, since the horizontal laser scanners cannot detect sitting workers, it is difficult to
apply them for investigation of practical office-workers activities. Secondly, since a large
amount of trajectory data requires enormous effort to overlook the characteristics of the
workplace, it 1s necessary to represent them on maps so that the relationships between
spatial and temporal features can be understood clearly to comprehend the characteristics of
their working style. Thirdly, it requires a heavy load for manually extracting the features
from pedestrian trajectories and classifying them into characterized patterns. Hence, it is
highly desirable to achieve this task automatically.

In this paper, several models are proposed and numerical studies demonstrate the
usefulness of these proposed models as follows:

Firstly, "sitting estimation model" is proposed, which estimates sitting-and-moving
behavior by efficiently concatenating fragmented trajectories using genetic algorithm.
Secondly, "conversational interaction estimation model" is proposed for finding the
face-to-face communication with the interpersonal distance, the positional relationship and so
on, and determining the conversational interaction with the duration. Thirdly, "time zone
extraction model" is proposed to classify the daily activities into appropriate time sizes by
appropriately changing the graph boundary line using an information loss minimization
model. Fourthly, "day scene extraction model” is proposed, which expresses characteristic
spatio-temporal patterns for simultaneous occurrence of time, spatial and walking speed
information using probabilistic latent semantic analysis. Finally, "trajectory pattern
classification model" is proposed, in which features are automatically extracted from
pedestrian trajectory data in the hospital outpatient waiting rooms and classified according

to characterized behavior patterns using restricted Boltzmann machines.

% BRSCEE X, f3C20005 & FIC300FE A 1ER " S 50, & L <IFTEILB00FHEZ IFHR L L T Z 3,

Note: Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

HE X ESE LRI —F IR (T2R2) [T TA U 2=y MARSNET O T, AFK ATRERHH OWN A TERL TTZS0,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




