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Proposal of fourth-person sensing for service robots
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This paper proposes a new concept of ”fourth-person sensing” for service robots. The
proposed concept combines wearable cameras (the first-person viewpoint), sensors mounted on
robots (the second-person viewpoint) and sensors embedded in the informationally structured
environment (the third-person viewpoint). Each sensor has its advantage and disadvantage,
while the proposed concept can compensate the disadvantages by combining the advantages of
all sensors. The proposed concept can be used to understand a user’s intention and context of the
scene with high accuracy, thus it enables to provide proactive services by service robots. As one
of applications of the proposed concept, we developed a HCI system combines the first-person
sensing and the third-person one. We show the effectiveness of the proposed concepts through

experiments.
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Fig.1 The first-person viewpoint: wearable camera
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Fig.2 The second-person viewpoint: robot-mounted sen-
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Fig.3 The third-person viewpoint: embedded sensors in
the environment
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Fig.4 Service scenario
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Fig.5 Accuracy rate for various numbers of Visual Word k: (a) Maximum rate is 93.3% with HOG descriptor, k=200
(b) Maximum rate is 95.6% with HOG descriptor, k=200 (c) Maximum rate is 96.2% with HOG descriptor,

k=200
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Fig.6 Experiment: Figures on upper row shows actual images and a user did some activities. Figures on lower row
shows the screen of wearable camera. Recognized results are shown as a "User Activity” (red circles)

Table 1 Tags associating to activities
[ Activity ] Tag |
read a book drink, coffee
eat a meal drink, tea
gaze at a tree pot

Table 2 Objects stored in the database

[ Category | Name ‘ Tag
Coffee cancofee drink, coffee, water
Tea greentea_bottle drink, tea, water
Tea soukentea_bottle drink, tea, water
‘Watering Pot watering_pot pot, water
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