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(Detecting and Tracking Nonstationary Objects Through

Motion-Hypotheses Generation and Verification)
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Abstract

The tasks which detect and track moving objects. by analyzing dynamic images taken at
a constant time interval. are essential in various applications. This paper suggests how to
utilize domain-specific knowledge and motional knowledge for detecting and tracking
moving objects. That is, The trajectory information of a moving object is to be used for
generating hypotheses on expected motion and expected position of moving objects, and the
domain-specific knowledge is to be used for verifying the generated hypotheses.
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Frame <name of reference frames> With
INFORMATION FUR WALL REGION : [feature values with constraints]
INFORMATION FOR DOOR_REGION @ {feature values with constraints]
end frame
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Fig. 2. Basic structure of reference frame.
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Frama <{name of object frames> with
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Fig. 3. Basic structure of object frame.
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Rule-1. IF (previous activated frame =
DOOR_REFERENCE) &&
(its instantiation = unsuccessful)
THEN (activate OPEN frame)
IF (previous activated frame =
OPEN) &&
(its instantiation = successful)
THEN (activate OPEN frame)
IF (previous activated frame =
OPEN) & &
(its instantiation = unsuccessful)
THEN (activate CLOSE frame)
IF (previous activated frame =
CLOSE) &&
(its instantiation = successful)
THEN (activate CLOSE frame)
IF (previous activated frame =
CLOSE) &&
(its instantiation = unsuccessful)
THEN (activate STOP frame)
IF (previous activated frame =
STOP) &&
(its instantiation = successful)
THEN (activate STOP frame)
IF (previous activated frame =
STOP) &&
(its instantiation = unsuccessful)
THEN (activate OPEN frame)
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Rule-7.
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Frame MAN REFERENCE With

VIRTICAL LINE OF WALL_REGION
wposition P Xming Ymin) < 06 Y)Y < (Xmax, Ymax)
length ¢ Lain € 1 < Laas
Contrast of intensity * Camin < ¢ < Caax

VERTICAL LINE OF DOOR_I RLGIUN
dposition Kmin,Ymin) < (X,¥) < (Xamax,Yman)
length * Lain Lemax
Contrast of intensity * Cmin

difference of position
Homogeneouse infonsity
end frame

td = iwposition - dposition!
P h < Haas

g
Fig.

12, 2Hel gk Az e o
12. Example of reference frame for man.
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olu|gkc}, 28|32 difference of positions T34
o2 AHod wxp &4qlE 7he] 9 AE ehle
EF02A, A FHx JdAolMe BE Ao G
=l Homogeneous intensity €% ¥l2 o] B&
Ao g Hg £xo #d HEE g}, o}
2lA] &9lFe] dela Algte] Yehd A8 Bx 9
o] ek ¥ 2232 Z814 531 Homogeneous
intensity %% AR Wslel gtz AHpA 3
A "Ack A o] Az =YL sl AHTE}A
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BACKWARD 53 72 4 Wk 2% 5=t 1
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= 28 49} Fdsiy], d GakeM Y olF EAE]
=2k A datelle] olF EAe $ixE nlwsle]
2 Ao A& S8l Relation &34
A g4 2 A gAY 51 AR AdEE
2] 92 WA (spatial relation)S Falgcl o
Eo], RIGHTWARD =#9¢] (Relation) &%
ob5-3 7ol Al
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Relation : RIGHT
{(MER(man_in_current_image),
MER(man_in_previous_image))

Frame MAN vith

: [name of motion frames]
[BINARY_SEGMENTOR( }]
[REGION_ANALYZER( }]

Part_of
Preprocessor_2
Preprocessor_3

(integer value] such that {? < Mmax)
: [integer value] such that ( ? > Cmin)
¢ [number of pixels] such that (? > Amin)

Mean_intensity :
Contrast_value
Area

Lover_position of MER : [2D coordinates]
Upper_position of KER : [2D coordinates)
Centroid of MER : [2D coordinates]
Size of MER [size of number of pixels]

: [Area + Size = real value]
such that (? > ARmin)

Area ratic

end frame

7 13, Al A’ B4 2] 2
Fig. 13. Structure of man frame.
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ing Rectangle)®] $1x& A dAedr] 29 A
o g=lE ool NgF A 2 ALY uc} 8
Zol| glA)stedof & viehdT} o]F EAlQl Al
(MAN)ell o3 24 Z#H o] odle 23 137 o]
AAsks e}

2% 139 ZH UYL Aol diF AE Y G
Al 2al3l7] 938l (Preprocessor 2> ¢ (Pre-
processor_3> & ARHE¥ Z-& A A§cl. Prepro-
cessor 2% A4 el F2 =99 CLUE
SEARCH_ REGION®) ¢jsted A= dqellA 3
2Ea3E ¢ F AR 2RSS A
o] o}l A (binary image)& 3Adsle] wHojEg
(labeling)& =83k dAtalelc}, o]zl d4kg ¥
Ashe 4L Al AN 713 S AHggc)
(Preprocessor_3)< (Preprocessor_2) ol 2}s}o
F25 99% Y3l A &R dgEe S4E
FZE3he dilrteldt, d1E Bo], 543 d99 H
& 9713k (mean_inten-sity). ¢ <ddz}e] vlrigt
9] HZ(contrast_value). HH(area), 121 &
3 o392 ¥3khs &% 3 A (MER) 539 22
EXgtE°] Preprocessor 3ol 2)3te] &%}

EYEY A$9 vhriRIR Al o)l Wit
B2 7S A sl A)Alwel 2] s A
A rAE ARSI AR R R ZEgle] 4
A|gholl AofEtA = AR St PSS A=
zgde] o}go] FA S ol FEE)

Rule-1. IF (previous activated frame =
MAN_REFERENCE) &&
(its instantiation = unsuccessful)
THEN (activate STANDING frame)
Rule-2. IF (previous activated frame =
STANDING) &&
(its instantiation = successful)
THEN (activate STANDING frame)
Rule-3. IF (previous activated frame =
STANDING) & &
(its instantiation = unsuccessful)
THEN (activate RIGHTWARD frame)
Rule-4. IF (previous activated frame =
RIGHTWARD) &&
(its instantiation = successful)
THEN (activate RIGHTWARD frame)
Rule-5. IF (previous activated frame =
RIGHTWARD) &&
(its instantiation = unsuccessful)
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THEN (activate FORWARD frame)
Rule-6. IF (previous activated frame =
FORWARD) & &
(its instantiation = successful)
THEN (activate FORWARD frame)
Rule-7. IF (previous activated frame =
FORWARD) & &
(its instantiation = unsuccessful)
THEN (activate LEFTWARD frame)
Rule-8. IF (previous activated frame =
LEFTWARD) &&
(its instantiation = successful)
THEN (activate LEFTWARD frame)
Rule-9. IF (previous activated frame =
LEFTWARD) &&
(its instantiation = unsuccessful)
THEN (activate BACKWARD frame)
Rule-10 IF (previous activated frame =
BACKWARD) & &
(its instantiation = successful)
THEN (activate BACKWARD frame)
Rule-11. IF (previous activated frame =
BACKWARD) &&
(its instantiation = unsuccessful)
THEN (activate STANDING frame)
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fig. 14. Successive input images along time
sequence.
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Fig. 15. Tracking moving dorr by search mask.
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a3 16. E2F 7Hdell 2jsbe] AzhE 7 4y
Fig. 16. CLUE SEARCH REGIONs deter-
mined by motion hypotheses.

13 14

T8 17, Ha 2 Al 9 Al 23
Fig. 17. Tracking man by minimum enclos-
ing rectangle.
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