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Motion analysis for field work sensing by using wearable sensors
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1. Introduction and Objective

Evaluation method is an issue in environmental learning activities. The development
of rating scales about the psychological transformation of participants is desired.
By analyzing state of the participants, it is possible to reveal the turning point of
participants’ behaviors. Research objective is followings; 1. To extract some scenes
which characterize field work from the movie, 2. To analyze the relevance of behavioral
and psychological transformation of participants in activities from the value of the
sensor which obtains acceleration and angular speed of the participants for each
extracted scene. 3. To consider whether it is possible to get a ground state by walking
from the acceleration value because in field, field environment of the earth surface is
assumed to have a great influence on the participant.
2. Method

In this study, field work sensing is expected to be used in classrooms or natural meetings.

Thus, in order to acquire natural behaviors from participants, sensors must be portable. So the
participants were made to equip the wearable sensor and the motions were found only by using
value gained from this sensor. Research method is these 3 phases; first, in preliminary
experiments, the images using a wearable camera worn on the head were obtained. The scene
to be seen during field work was classified. Based on this classification, what scene exists and
are possible to measure using a sensor was considered. Secondly, for each scene obtained by
the video analysis, the experiments of which the complexity of the operation differs were
carried out. The relationship between the operation and the interest degree of the participants
were analyzed by them. Thirdly, to examine whether it is possible obtain the ground state by
walking, the sensor value at the time of walking was analyzed, because the field environment
is assumed to have given a great influence to the participant in the field. By comparing the
video and the waveform, the relations between gestures and interests were analyzed.
3. Result and Consideration 1 Video analysis of field work

Group interaction often was present in the field work for the purpose of observing
nature. Most of these interactions did not remain on the record, but in some cases, it

has led to notice, when it was given an explanation. The scenes were classified into the
following three by the video analysis, 1. One point gaze type: in the group field work,
to gaze in the same direction, 2. Interaction type: talking situation, 3. Field walking
type: walking in the field.



4. Data acquisition
Based on the results of the video analysis, sensing for the three types were conducted
(Table 1). | analyzed two base type experiments (Motrinoohanashikai and Field
research in Myougi Marsh) by using acceleration and angular velocity.

Tablel. Experiments details

Experiment Situation Subject Study area State of subjects f)f)l;:toi:).: Sample numbers
. o . Children from
Morinohanashikai-Reading to . ] ) - ) ] . .
Children(4 times) Gaze one point yeaalimg ageto 12 Indoor, deck Sitting on the floor Temporal 11persons X 20min
Students from
Morinoutakai-Live Gaze one point elementary to Indoor Sitting on chairs Temporal 5persons X 50min
junior hign school ‘
Discussion(3 times) Interaction 20-something Indoor Sitting on chairs (Talk) Temporal gﬁ?:%ltli: e(;()mm"u
E}Qsﬁ;ﬁ;rest Birding in Interaction 20 to 50-something Indoor Free move(Talk and walk) Temporal Spersons X 1h
Field research in Marsh Move in field : ‘ 1, Single movement Temporal and 2persons X Smin X 35ti
Myouginohana (Field research) 20-something Myougi Marsh (Move in marsh) genicula mes
. . _ ) . Chichibu § .
Field study in Chichibu Forest Move in field 20-something Forest in Group movement . Temporal and Apersons X 30min
in Univ.Tokyo (Field study) Univ. Tokyo (Move in sloping forest) ~ genicula

5. Result and Consideration 2

By the result of 10-fold Cross-validation method, 59.7% of motion could be classified from
the acceleration. For the playing motion, the F value becomes 0.93 and was highly recognized.
Active participation degree of the play was found to be recognized by the threshold decision.
The scene of the play was higher than the other ratings. Kappa coefficient between the degrees
of two interest raters was calculated to be 0.93. So assessment of the degree of interest can be
considered a match.

6. Result and Consideration 3

Focusing on the periodicity of the pedestrians wander and walking, wavelet transform of each
second was performed. A position that the pedestrian has fluctuated was classified as other by
the cluster analysis from walking acceleration value. Although wetlands that the altitude have
been 0 meters until now, by measuring the acceleration of the gait, it was possible to capture
the light of the depression of the contact properties.

7. Epilogue
Based on the discussion of this research, the
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