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4) EMILFE (Virtual Reality)
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P AR E I sh 2 ) 2 N T UL g 30 BB RFAEAHUL BT . X TR — ANz ah ), —4
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R REEREAT N B 30, 1 Se v B S DG, R RS G T E 2% (A B9y
X FY J7 5, BRSSOk PR ERE BN, AT e dERe Ak a2 T30 A T A
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2) KRAEZM % (State Space Approaches)
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SEPRE I SRR . ATIE 3751 0] LLE A R 1K LE 8 28 A AN (RS 2 8] 1 — i g o
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PR Ll ) V2 S T B ) P A R Tl Al ARSI, AR MR 2 HMMs. M1k
AT B MR AL . Rk N i Yamato 25 PRI T 4N X B s
By Bt SORSERRIEEAT NAT iR N B 3l DX 3 1 WA AR 1iE 40t FH A 27 ST RO 1
ICRRAE s 27 202 P HMMs Ok G BN 00 7 AR 77 S8 B S 50 A 4k 2 A
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PRAAZ 0] J7 75 AR RE 70 ISR VT R Bl i, HOE 20 A B R 24 ik ARis & .

NIRAT I (R SRR D N SR A3 8 T — B OWESE, RN HARE S IO, ki—
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fift Ay SR —IE ) LT, VR REANFETC IS W AL B AR E . SRS 3L — e H bR )
FERT R B SERE SR IE, I HE R A G i E el ot s &, RIS EIERR,
PR NAT AR K AR5 5 A . Remagnino 256U BT — MU EAT N S MR T i
MRS RS, S ARG T =437 50 H AR &G sh I SO MR

T HEE g 5, BB Hh Nissh#iad 2 mE s 1 H, XTA70 . F4F.
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1) iZ3h4-#%] (Motion Segmentation )

PUEHER 132 B0 73 FE AN AH 2 EH O LA R HE 1) 1) . 32 f T BhaS A B fifi 42
(MEMGZ 2 Z 7 sgm, RS SRR S IREL TR, 128 B
PR UL Wk IR T s Mk S iR R R . R SR NLINIZ B, IR L
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IRBEA TR I SE; ARG 00T, A T REs R A Sh — A e 28R B Ax.
SR H T GRS B 43 ) 32 R 8 SR ik, AR ] SN AT A I 8 A ARk
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2) EFE43E (Occlusion Handling)
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A Survey of Visual Analysis of Human Motion

WANG Liang HU Wei-Ming TAN Tie-Niu
(National Laboratory of Pattern Recognition, Institute of Automation, Chinese Academy of Sciences, Beijing, 100080)

Abstract Visual analysis of human motion is currently one of the most active research topics in
the domain of computer vision. This strong interest is driven by a wide spectrum of promising
applications in many areas such as virtual reality, smart surveillance, perceptual user interface,
content-based image storage and retrieval, athletic performance analysis, etc. Human motion
analysis aims at attempting to detect, track and identify people, and more generally, to understand
human behaviors, from image sequences involving humans. This paper provides a comprehensive
survey of recent developments of vision-based human motion analysis, and it keeps up with the
latest research ranging mainly from 1995 to 2000. Different from previous reviews, our emphasis
is on four major issues involved in a general framework of human motion analysis, namely motion
detection, moving object classification, human tracking, and activity recognition and description.
This paper focuses more on overall methods and general characteristics involved in the above four
issues, so each issue is accordingly divided into sub-processes and categories of approaches so as
to provide more detailed discussions. First, we introduce some potential applications of human
motion analysis. Then, various existing methods for each key issue are clearly discussed to
examine the state-of-the-art in human motion analysis. Motion detection provides a focus of
attention for later processes because only those changing pixels need be considered. Three types of
techniques are addressed, namely background subtraction, temporal differencing and optical flow.
As far as moving object classification is concerned, shape-based or motion-based methods are
presented. Tracking is equivalent to establishing correspondence of image features between
consecutive frames, and four approaches studied intensively in past work are described:
model-based, active-contour-based, region-based and feature-based. The task of recognizing
human activity in image sequences assumes that feature tracking for recognition has been
accomplished. Two types of techniques, template matching and state-space approaches, are
reviewed. Although a large amount of work has been done in the field of human motion analysis,
many issues still remain open such as segmentation, modeling and occlusion handling. At the end
of this survey, some detailed discussions on research challenges and future directions in human
motion analysis are also provided. Past achievements show to some extent that vision systems
have considerable ability to cope with complex human movements, so we are looking forward to
more new techniques to devote this field.

Keywords human motion, visual analysis, motion detection, tracking, behavior understanding.
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