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Object Recognition for Mobile Robot using Context—-based Bi-directional Reasoning
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Abstract — In this paper. We propose reasoning system for object recognition and space classification using not
only visual features but also contextual information. It is necessary to perceive object and classify space in real
environments for mobile robot, especially vision based. Several visual features such as texture, SIFT, color are used
for object recognition, Because of sensor uncertainty and object occlusion, there are many difficulties in vision—based
perception. To show the validities of our reasoning system, experimental results will be illustrated, where object and
space are inferred by bi—directional rules even with partial and uncertain information. And the system is combined

with top—down and bottom—up approach.
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Knowledge Instance Rule i Knowledge Schema
Uni-directional reasoning for Object recognition i
M type(cup 001, cup) . RH: . IF vigual_feture_instnace::X has extractor:D AND X .
and has_vc(cup_001, hue, greenish visual has numerical_descriptor:V AND ‘visual_concept: € has has_ex(hue, hue_extract),
blue). u range from L to H AND L < V < H has_ex{SIFT. sift_extract).
M, has_vc(cup 001, SIFT, 5). concept THEN X has ‘visual concept: C’ P2 has_ex(shape, shape_extract).
P, segment3(hue_val. 0.09). IFObject_instance U has visual concept instances: V1 .| and range(hue, greenish blue,
and segment3(SIFT_match, 5). RH. - VN AND Object ‘cup’ has visual concepts ‘hue:greenish Py [0.0. 0.1
segment3(hue, greenish_blue). e blue’ and ‘SIFT_mateh:S" AND all “cup’ relevant visual range(SIFT_match, cup. §,
P segment3(SIFT, SIFT_match). cup match concepts are exists in VI.VN 1000).
M, type { segment3, cup) THEN U is instance of ‘“cup’
Uni-directional reasoning for Object recognition (Not matched case)
R IF visual_feture_instnace::X has extractor:D AND X
P Segmentd(hue_val, 0.12). visv .1 has numerical_descriptor:V AND ‘visual concept: C has
i Segmentd(SIFT_match, 4). ua range from L to H AND L <V < H P, e(hue, blue, 0.1 0.2
cgncept THEN X h P 1 ¢ C rang <, ue, V. L.
a5 viows conespl and range(SIFT candidate, 3, 4).
Segmentd(hue, blue). L . , P; B
P Scgmentd(SIET H IF Object_instance U has visual concept instances: V1
2 SIF:r candidate) ? R™: .. VN AND Object ‘cup’ has visual concepts ‘hue:blue’
= - cup and ‘SIFT:4> AND all ‘cup’ relevant visual concepts are
type(segmentd didat exisis in VI.VN has_vc{cup, hue, blue).
ype{segment4 , candidate > .
. . N , SIFT, hed
M, candidate(cup}} THEN U is candidate of ‘cup’ M 8) has_ve(cup. § matche
Bi-directional reasoning for Object recognition (Matched case)
type(segimentd | RY . IF X is object And Y is space And location of X is
My candidate(cup)) o included in Y
type(segment5, table_001) n THEN X is in Y
M type (space, Kitchen 001). IF Object_instance U is ‘cup’ candidate AND space has_obj(kitchen, cup)
R - instance is ‘cup’ rélevant space: ‘kitchen’ ANID context Mz haswobj(kitchen table)
G on(cup 001, tabke 001) cu' ’ instance is ‘cup’ relevane: ‘on:table” AND there exist - )
p‘ A object instance near U which has relation context ‘on’
M, type(segment4, cup} recogmition  .ih object ‘cup’ and ‘table’
THEN U is instance of ‘cup’
A gt o) F g FHelM Ze g wEstA ol Jensfelt, W. Burgard. “Semantic labeling of places
Az EAY REHoR sy A4 14& Uil using information extracted from laser and vision
F AL EAE 43 kadch A Hi HAE A sensor data.” In In Proc. of the IEEE/RS] IROS 2006
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