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Visual Field Estimation for Service Robot Based on Physical and Cognitive
Characteristics of Human Vision Using Human Face Direction in Intelligent Space
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(b) Level of perceptional capability
Fig. 1 Visualization of the levels of physical characteristics of vision: (a)
Level of discriminatory capability in the central visual field, (b) Level of
perceptional capability in the peripheral visual field
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Fig. 2 Relationship between the direction of a moving object and a target
person
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Fig. 3 Appearance of the robot used in the experiment
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Fig. 4 Condition of the experiment. The robot started the movement from
the left front position of the subjects (4.3 m to the left, 2.5 m to the front)
and changed the speed at the position d, and d, + d, away from the start
position. Then, it stopped at the position 7.5 m away from the start
position and backed to the start position.
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Fig. 5 Condition of speed-changing positions of the robot in each pattern
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Table 1 Rate of the subjects who turned their eyes to the robot in each
movement pattern when they read sentences on a laptop computer

Movement pattern Proposed method [%] Actual gaze [%]
1 38 88
2 100 38
3 0 100
4 100 38
5 38 88

Table 2 Rate of the subjects who turned their eyes to the robot in each
movement pattern when they played cards

Movement pattern Proposed method [%] Actual gaze [%]
1 38 100
2 88 100
3 13 100
4 100 100
5 13 100
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Fig. 6 Distribution of the estimated level of perceptional capability. The
angle is expressed with right direction as positive.
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Fig. 7 Response time from the start of increasing speed of the robot until
the subject turns his or her eyes
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