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A Survey of Activity Analysis Algorithms

GU Jun-xia, DING Xiao-qing, WANG Sheng-jin

( State Key Laboratory of Intelligent Technology and Systems, Department of Electronic Engineering, Tsinghua University, Beijing 100084 )

Abstract Human activity analysis is receiving increasing attention from computer vision researchers. This interest is
motivated by a wide spectrum of applications, such as surveillance, man-machine interfaces, video coding, and so on. It
has been a hot research in image analysis, psychology, and neurophysiology. This paper gives an overview of the various
tasks involved in image analysis field. We focus on three major areas: (1) development history of the activity analysis,
(2) important and novel ideas, (3) open problems for future research. Research ahout activity analysis was originated 30
years ago. In the recent years, increasing attention has been paid to this field. The two basic problems of activity analysis are
the representation and the recognition of activity. This paper reviews the existing algorithms based on the two basic problems.
The representation of the activity can be classified into two classes; the methods based on low-level image information and the
methods based on the high level human model. And there are two kinds of activity recognition algorithms: template matching
methods and state space methods. Finally, some research challenges and future directions are discussed.
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Fig. 1  Development of the activity analysis

TEA S K AT R 43 A 09 & R T 5243 Sl 3 AN B
BORWESE 26 1 > 20 122 70 2 80 4R AT M 43 #r
4] A5 WF 5T B B, 26 2 A2 20 iR 2 90 4EAUAT Sy
Mt 8 20 K B B, 45 3 A S i 4R R AT 43 A i R
WA REBT B, K 1 5128 T 47 R o3 W7 454> K R B B
IAs py HE AP RCR . R AT LUE ), M 20 4
70 SR AMTHUIT 46 147 9 o0 B RO AR5, B H AR
1E, B2 A iz 3l PR & e 3 52 % 1 4 3 L S
Y AT R 43 B 20 4 70 ) 80 AEAREAT R4
B B9 W0 250 52 B B, 78 3% A I 45 01 50 A B R A
s B M R H, 401 1975 4 Johansson i i3 i
B e B MR 8 T i sl vl LS R Y
5RO AR AT R 1 ik X I R 3 T RS
AT AR AR R R P TR BB AR T AEH L 20 i



5 330

B AT R OBk S 379

41 80 4E AR A, Nagel 42 A7 R 2 e 7 ik — 4
TR T AATXEAT hy 76 B AR A O3k i B g . 20
28 90 4FAR AT M 43 M B9 AR R RS B 2 KB, X
AP ER HYT 28 5 e 5 R A 5T LS, 40 Yamato
Wi B 5 IR AT R (HMM) 5] AAT A0S IRt T
FETORZSZE ) B AT AR B 7 55 2 )5 Davis 45 A2
T R AT S 1 PSR - 12 3 fiE I (MED) g
2l 5 s (ML) ) JF J5 7 B4R D B 9 45 o 20 B 34

5o XA AT TR AR BR T 40 A [ E PR 5 1T B
F1 0 A5 B . 2000 4R 2 )5 , 47 R 23 M7 4% J7 THI 9
ST ERAT 2 1P I IR A B KR AT S R A0 A
] A T — 5 MRS R (R B RG  BF
FEb F B A BR IS BT 0 64 1 DA TR e
A i R R AT R 1T AR R
KBV 24T T s JZ OB o AT o i AR S
S SR A AEAR 22 T IR 1Y 1) R

x1 TAPWHEXARBERIE

Tab.1 Development history of the activity analysis
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1994 Polana "] A I 25 AAR 1 0 IR 5 LT 43T, HF G T 3 TREAR M 17 R 2 BT A 9T 5885
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2007 Li X[ P FOE I T 1) B 5 BB R AT R Y vk

2007 Guerra-Filho!*!
2007 Abhinay !

BT =2 RAT 8 R1E S kinetology , morphology , syntax, 47 B f# 2 AL T A |
H AR BUN R AAT 9 2087 b, SCN S W S8 AT 20 #r




380 SIS PP

%14 %

4 TASHHFRIR

A3 20 53 A e BE AR 1) I A4 [ 80 gl 2 A7 Dy ) 4 38 A
PO o XA ) AR AT A 20 A kS 4 St A7 1 L (B
J2 2 H AT T3R8 B — D ISR 24 o A SO0
T b SRR MG AN O T AT IR

TE AL B9 SCHR 2 oh, SRR A7 A iR AR 2, e
action , activity , behavior, event, movement 25 4% | 75N
A BN 5 8 A7 2 O T AR 2 3, EE 2= (R
— MAR RIS LW, 1988 4, Nagel 2
T X AT R A A R U T SO AT 4
N W JE F Y. change-event-verb-history, H 1
‘change’ 7R 22 fb, B R th A ] T Mg 75 4 A2 4k
“event’ 45 W5 € LAY SR, 240 I8 B 5 2 ATy 10 Bk
JG, ‘verb’ IR —FAT N,  history” S XF B AT M Y
PR AR XA Z R AT ZIE ANWAT R, 38 2
TR T AR IR EE . 2006 4F, Moeslund 1R FH T 43
JRRE LR S SUAT N MK AT R A R AR K
motor primitives, action Fl activity, motor primitives
IS AR FT R 1Y 3 T LA ; action 2 motor primitives
WA P24 A s activity £ HHF £ action 2532 4 &
T M . 2 A7 0 =28 LR 7n 2 B AT W Bk
(B F . ASCR T Moeslund i) = J2 2 Xk,

F A il — B
| motor primitives I——| actions activities |
i

i i

e \
4 25 il BEELEA
e

2 AR R YCE Sk

Fig. 2 Hierarchy definition of activity analysis
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Fig. 3 Mesh feature of one frame
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Fig. 5 Extraction of the Fourier transformation feature
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Fig. 8 Human point model
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Fig. 9 Homan model and pose sequence
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Fig. 11  Pose estimation in 3D
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IR FT A A RYAT Ry AR AU SR R G AR S
action recognition JZ X 1Y — L6 fiff 5% 45 3R, Bk 1k = 4,
VT JUAE XS AT R i SCZR U E i B JAs 1 — & 1 it
SERERE . 40 2005 4§, Robertson 4 i 1 47 & &7 5
BRARAT T e R B T AT R E LIS 3 AR
K :activity analysis, 1% 3CE AT 3 P JZ E X - 1
AT RPN AT O B . 40 E (RS AT ) —7E
NATHEGE BB B (23 17 2 ) — 58 1 5 g (A7 0 2
fi#) o B E SRR BB AL, AL & 15 3
J¥ iz gl X A ok g AT B AT O U, AR S AL
HMM #E174¢ %€ 37 5 T 1947 9 B . 2006 4, Ryoo
BH T ETF CFG ( context-free grammer ) i 5 #1014
AR L B R K AT T B A Z
(0 8 FAT o I SCKEAT o3 B i R 43 Sy D AR 43R
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