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Track segmentation method for NTA film

Shigeru KUMAZAWA
Division of Health Physics, Tokai Research Establishment, JAERI
(Recelved January 17, 1979)

A method is presented for extracting thin segments of tracks from a
gray-level digital picture of NTA film in automatic counting system. To
extract thin segments of tracks despite drifting gray level of pixels (
picture elements ) in the background, the method performs a sequence of
local operations involving every element and its 16 neighbors except those
immediately outside, determining the class of the element concerning
segment and non-segment.

The method is able to extract pixels in the track, scarcely those in
the background, in a digitized picture ( 364x323 pixels with 7 bits/pixel
) of the microphotograph. It extracts pixels of tracks embedded both in
the dark and bright backgrounds.

Keywords: NTA Film, Recoil Proton Track, Automatic Counting, Digitized
Picture, Gray Level, Segmentation, Pixel Classification,

Microphotograph
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Fig.l2 A microscope picture of recoil proton tracks for a digit=l
picture processing.
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Fig.13 A digitized picture of the picture shown in Fig.l2.
'.' and '*' represent gray level between 40 and 70
and greater than 70, respectively.

Fig.14 A digitized picture of the picture shown in Fig.l2.
'.! and '*' represent gray level between 50 and 70
and greater than 70, respectively.
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Fig.15 Gray level of element (39,246) of track 1 and its eleven-by-
eleven neighborhood,
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Fig.16 Frequency distributions of gray level of elements on each square
surroundings of element (39,246) shown in Fig.15. Left and right
diagonals represent smoothing data using two-by~two and three-by-
three neighborhood's,respectively. Bold bars represent elements
of the same direction as the track 1.
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RF-R@ro@AR U, £2HE L, Aol OBRAKGRR U LT, 25icy=d-u %3t

Table 1 The value d for four sguare surroundings's of element

(39,246).
SMOOTHING
SIZE
1 x1 2 x 2 31 x 3
RING SIZE
3x 3 13 9 5
5x 5 26 21 14
23 25 11
7 %7
* (23) (24) {10)
26 28 25
9 x 9
* (31) (31) (25)
i

BWL, ChdZTable 2WRT, CORT () FORFRIARLOT X TOER,SHT L
Ly HERT,
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Table 2 The value y for four square surroundings's of element

(39,246).
SMOOTHING
SIZE
\\\\\ 1x1 2 x 2 3 x 3
RING SIZE
I x 3 4 2 -2
5 x5 19 18 10
19 22 [
77 (19) (20) (5)
21 25 21
9 %9 (26) (27) (19)
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RESORAMIHMSRIT LN S0, BT, A& AR THANARMLLEET > &
ENLETRORB LRI TEE 3, CORHABROH I TP S AL,
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OB/ ERDT,
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Fig.18 Results of thin segments extracted by the present method.
Bach segment has the value of y equal to or greater than 1.
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Fig.19 Results of thin segments extracted by the present method.
Each segment has the value of y equal to or greater than 4.
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Rosenfeld’s sharpening

z=L /[ (a+B+C) = (G+E+ D) [+ { (A+D+G) —(C+F+ D) |

G

Fig.20 Results of a sharpened picture (cf. ref.9).
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