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Principle of diffraction through fiber grating.
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Diffraction pattern provided by a numerical calculation.
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Real picture of fiber grating.
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Relationship between the spot coordinate (X, Y, Z) and that on the image plane (u, v).

0000 «000D0000O0 (w, v) 000D0D0OD0OO0OODOOBUOOODOODOOOOO
ooooooboobogoo

gogoboboogobooogao

( d
J=——
tan a + tan 3
x=-%.7 (2.4)
¢
v

(X,Y, Z)00O0oOoo0ooOooooooD (w,v)00D0ODOODOOOOOO (240000
cUU0000O0O0O0O0OOOOO0

o =tan"! % (2.5)

000p00000O00D0O000000000DDODOODOO0O0O00O0OD0ODODOODOODODOO
ooo0oboooobooboboooboboboobooooDooboob oboboooo
gogoobooboooobobboooobobboooobobboooob bbb bboog
oo0ooOobOOoO0ooOooob ooboOobOoboooboobobooo
0250000000000000DO000D0OODODODDOODDODODOODOODOO
0000000000000 0o0o0rGUOOOO000O0O00O000O00DOOg 25000



020 000000

19

026 000000OOOOOOOO
Defined cells for recognizing the diffraction orders of spots.
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Movement of spot by change in distance (2).
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Relationship between baseline and measurement scope.
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Measuring range of a spot.
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Experimental system.
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Real pictures of parts of sensor.
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Control unit and computer for image processing.
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Judgement parameters.
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Process flow.
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Laplacian (Second order derivative)
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Property of Laplacian.
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Experimental result for setting the threshold of V.
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Normalized distance between a pixel in the background image and the corre-
sponding pixel in the obtained image.

Oc; 0 b; 000000000000 DOO0OOOODOOO0OODOOOOODODOOO cosOO
00000000000Do0oooooo [33]0

00000 ROGUBOOOO 32H)x24(V)0ODDOD0ODODOD0OD0ODODDOOODOOOODO
oooooOoboOob010bobob 240000000
goobobooooboboooobbboooobbbooobbbooubbbooo
gogoboboooobobbooooboobobooobobobooooboboooobbooon
gogoboboooobobboooobooboboooboboooooboooobobooog
gooboboooooboboogn
gogoboboooooboooobboooobbbooobbbooobbbooon
ggoboboooobobbooooboobbooobooboboooooboooobobooog
000000000000 [(32020000000000 NyODODOOOOODODOO

C; bi
lci|  |bil

Ng =

(3.6)

0000 00000000000 0 ROGOBOOOOOOOODODOOb; 00000
000000000 RODGUOBOOODOUOOOUOOOOO||0O00D0O0O0DOO0OODOOO—
ggoboboooobobboooobobboooobbobuoooooboooobobooog
000000000o0o0oo0oooooooD (O 34)0



030 00000000

41

@\

035 0Oooooooood
Extracted silhouette in brightness subtraction method and in NVD method.
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Extracted silhouette.
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Experimental result for evaluating motion detection method.
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Process of spot extraction.
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{"3 Spot on the previous frame

039 0000
Process of searching for a corresponding spot.
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Aq for variations of d'.
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Depletion region in safety bathing and falling.
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Height gap detection.
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Segmentation of the color image.
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Experimental result.
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ROI construction.
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dy Closely-spaced spots

dx

® = VARID flag spot
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Image of the clustering method.
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Additional parameters.
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Experimental result (Watching method using FG sensor solely).
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FAR FRR

Rate

Similarity requited for acceptance
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Error rate

06.6 DJ000DODOO0O0DODODUOODODOO0DODODOODO
Change of oversight error rate when time limit for alarm activation is set longer.
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Required waiting time for each false alarm rate.
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