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A System Construction for Research of Adaptive Technoogy for Human and
Environment using Real-Time 3D Reconstruction and Recognition of Human
Behavior

Tsuyoshi HORO, *Hiroaki YAGUCHI, Kei OKADA, Masayuki INABA (University of Tokyo)

Abstract— In this paper, we construct a Real-Time 3D reconstruction system of human body using visual
cone intersection with multicamera, and propose a method of gesture recogniton from finger motion detected
from 3D human model. We show evaluation about our system using some applications.
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Fig.1 System Overview
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Fig.2 Flow of Process
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(a) Visual Cone (b) Visual Hall

Fig.3 Image of Visual Cone Intersection
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Fig.4 Detect 2 persons from recnstructed voxels
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Fig.5 Voxel Tracking
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Fig.6 Recognition of Finger Pointing
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i(t) = (o2, 1)

Fig.7 Detection of finger locus

6. OO

61 O0O0OO0OO0O0O0
gboboooooooooobooboboooog

gboobooboobboobooboobooboooo

oooboobO0obOobO0ob0ob00obOoDbO Fig. 100



O N

Fig.8 Registered Loci (Direction and Rotation)
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Fig.9 Registered Loci (Alphabets and Numbers)
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Panel No. 1 2 3 4 5 6
Recog. Rate | 85% | 100% | 100% | 100% | 100% | 80%
Panel No. 7 8 9 10 11 12
Recog. Rate | 100% | 100% | 100% | 100% | 100% | 95%

Table 1 Result of finger pointing experiments
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Fig.10 Result of Tracking 3 persons



Fig.11 Environment of finger pointing experiments

Testee 1 Testee 2 | Testee 3
Alphabet (Trial1) | Lo UM - H | R - B D-P
Alphabet (Trial 2) | U - V L-U
Alphabet (Trial 3) B-P
Number (Trial 1) |2 - 49 -5
Number (Trial 2) 6 -0
Number (Trial 3) 5-9

Table 2 False cases of Stroke Recognition
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Fig.12 Arm Swing Gesture System for Map Application
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(a) Remote Control

(b) Ride on Control

Fig.14 Robot Controller
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