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Motivation Goal Scoring and Planning on real-world data

Limitations of common mobility aids :

« Service dogs can cost upwards of $50,000 to train
and incur $1,200 on average in annual care costs.

« Cane cannot find empty seats in unknown public

places.

Motivation :

« Wang et al. showed that finding seats in BD_LI ‘L
_crowded public pl.a_ces s an important Our system selects Our system selects
independent mobility task for blind and visually the ;'qh'fl-hanhd Sr:_dehcha'r : the left-hand side chair
impaired (BVI) people [1]. that has the higher because there is a

anchor score due person close to the

« Staats and Groot showed that people prefer to to walls on two sides, other chair, thus

seat themselves in a way that optimizes
privacy and intimacy [2].

thus increasing privacy.

—

\_ decreasing intimacy.
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A « Anchor scores are calculated using a sliding window to « A chair’s proximity score is affected by its relative
é track object-intersection density with radially cast rays. position with respect to other objects, humans and the
« Here windows at i1=0, i=2 get sufficient object-intersecting user.
Desian Considerations - rays' density whereas window at i=12 does not, causing  We add the scores shown by the green lines and
J ; ' It to not contribute to the anchor score. subtract the ones shown by the red.
« The cane should be able to function as regular cane and
gather collision-based feedback from taps. .
« Vibration motors should be collocated & perceptible
through one fingertip [3]. Path planning and Plan Conveyance
Software Design Path Planning : Plan Conveyance :
: : « We use RRT* to find a path towards the goal.  Verbal goal overview: We generate a semantic description of the
Perception Planning Conveyance (pHRI) P goa. , S . ved ; P
 The dark space on the real-world data visualization goal’s relative location with the following template:
: how fr nd lighter show i : ) ) .
Goal Scoring =10 ee space and lig ,e S occupied space [ “{Goal Object} found about {} meters away in the {} o’clock direction” ]
™l Proximity & »| Auditory Feedback] ( User Orientation RT Path (Orange) ] - Vibrotactile guidance: Bearing error is encoded into two distinct
SLAM Anchoring used to generate haptic animation [4] patterns on each motor (left and right),
& Object — i l bearing error creating five possible codes for conveyance:
Detection ___(Magenta) | Optimized Path (Cyan) | , _ _ _ ——
Planning Distance, - hard-right, soft-right, straight/no animation, soft-left, and hard-left ],
> " Direction, and
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® ** O O-OI Moreover, the users reported positive user A
0 Increasing Privacy Decreasing Intimacy Room 1 Room 2 Room 3 experience (Following are for verbal enabled).
: . » Confidence in navigation : 4.83 £ 0.41
Perception : . The users had 83.3% success rate at finding more socially-preferred seats. - Confidence in finding the goal : 4.5+ 0.84
e A SLAM a|g0rithm creates a 2D occupancy grid using the - Even though the rooms had obstacles and walls, the users often were able to avoid collisions. \ Verbal overview’s helpfulness : 4.67 + 0.82 Y,
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