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Estimating Interest Levels based on Visitor Behavior
Recognition Towards a Guide Robot
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Abstract: This paper proposes a method to estimate the level of interest shown by visitors towards a
specific target, a guide robot, in spaces where a large number of visitors, such as exhibition halls and
museums, can show interest in a specific subject. To accomplish this, we apply deep learning-based
behavior recognition and object tracking techniques for multiple visitors, and based on this, we derive
the behavior analysis and interest level of visitors. To implement this research, a personalized dataset
tailored to the characteristics of exhibition hall and museum environments was created, and a deep
learning model was constructed based on this. Four scenarios that visitors can exhibit were classified,
and through this, prediction and experimental values were obtained, thus completing the validation for

the interest estimation method proposed in this paper.
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(a) Visitor activities in the exhibition hall
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(b) Classification results of visitor behavior in the exhibition hall

[Fig. 1] Classification of visitor behavior in exhibition halls
(example)
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[Fig. 2] History of visitor behavior recognition results (example)
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[Table 1] Criteria for behavior classification based on physical
distance

Physical distance

Approach Approach in the direction of the target

Pass  |Pass through an object or move in a different direction

[Table 2] Criteria for behavior classification based on interaction

Interaction attempt

Touch Touching or Pointing to an object

None No interaction with target
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[Fig. 4] Self-acquired training images
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Precision-Recall Curve
1.0 —— Standing 0.895

| —— Walking 0.960
\T, — Touching 0.832
— Target 0.993
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0.6 ‘

0.4

0.2

0.0 -
0.0 0.2 0.4 0.6 0.8 10
Recall

[Fig. 5] The Precision-Recall Curve of the Learning Model

[Fig. 6] Results from the Interest Estimation Algorithm
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[Table 3] Experimental scenario and anticipated the level of
interest

Scenario E.xpected
nterest
Visitors passing in different directions
1 0,
regardless of the guide robot up t0 0%
) Visitors passing b.y while approaching up to 0%
the guide robot
isi h h th
3 Visitors p.'.ass by as they approach the up to 50%
guide robot and watch
isi h h the gui
4 Visitors who approach the guide robot, up to 100%
touch and gesture, and then pass by

[Fig. 7] Test for measuring visitor’s interest 1-1
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[Fig. 8] Test for measuring visitor’s interest 1-2
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[Fig. 10] Test for measuring visitor’s interest 2-2
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[Table 4] Experimental Result of Estimating the Level of Interest

Experiment The result of Time Weight Expected
sequence | interest estimation | (second) interest
1-1 ID1:0% - 0 0%
ID 14: 0% - 0

1-2 0%
ID15: 0% - 0
ID2:0% - 0
2-1 0%
1D 3:0% - 0
2-2 ID12: 0% 4 0 0%
3 ID29:75.2% 16 1 ~100%
ID32:19.2% 11 1 ~50%
4 ID5:31.1% 7 0.5 ~100%
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