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Track Segment Synthesis Method for NTA Film

Shigeru KUMAZAWA
Division of Health Physics, Tokai Research Establishment, JAERI

(Received February 13, 1980)

A method is presented for synthesizing track segments extracted from
a gray-level digital picture of NTA film in automatic counting system. In
order to detect each track in an arbitrary direction, even if it has some
gaps, as a set of the track segments, the method links extracted segments
along the track, in succession, to the linked track segments, according
to whether each extracted s jment bears a similarity of direction to the
track or not and whether it is connected with the linked track segments
or not. In the case of a .arge digital picture, the method is applied to
each subpicture, which is a strip of the picture, and then concatenates
subsets of track segments linked at each subpicture as a set of track
segments belonging to a track.

The method was applied to detecting tracks in various directions
over the eight 364x40-pixel subpictures with the gray scale of 127/pixel
{picture element} of the microphotogragh of NTA film. It was proved to

be able to synthesize track segments correctly for every track in the

picture.

Keywords: NTA Film, Recoil Proton Track, Automatic Counting, Segment
Synthesis, Digital Picture, Gray scale, Microphotogragh,
Nuclear Emulsion Plate
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Notations

quantity of feature of track segments
threshold of y

the k-th track segment of a track T

a set of track segments, {sk|k=1,2,"-,N}
direction of the segment Sy

direction of a track T

segment between Sy and Sk+1

threshold of angle between BT and n(sksk;i),

which is a direction of sksk+l

threshold of gap, g(sksk+l), between Sy and Spa1l
threshold of angle between eT and e(sk)

lower and upper limits of N, potency of a set §
mode of synthesis condition for extracted segments s&
row and column numbers of Sy in a digital picture
coordinate differences between Sy and s&
statistical mode of 81,62,---,6q, where 6k=8(sk)

1st and 2nd directions of extracted segments s&
l1st and 2nd directions of a track T

directory and text arrays of extracted segments
addresses of NP and NQ for searching head segmnets
addresses of NP and NQ for tracing next segments
trends of track .directions

lower and upper limits of AJ at AI within connected region
maximum address of IN

maximum gap of AI

LSl or LS2 for recalculation of ISGN and JSGN
parameter of a similarity of direction
coordinates of Sy in a digital picture
coordinates of s& in a digital picture

the k-r-th registered seument

difference coordinates between Sy-p and s/
region of registered segments for LT1 connected with s&
union of all Alml's

number of rows per subpicture

subpicture number

number of rows in lap region of a subpicture
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Notations

data form of directory regions of NP, NTRK and NTK
{I,Mi} for the first row of next subpicture

the a-th subset of track segments, a=1,2,---,A
the b-th segment of the a-th subset of a track T
number of track segments of Sa

the last segment of Sa

series number of registered segments of a track T
array to form subsets of track segments

address of ITRK

initial value of NE set in ITRK(S)

the latest registered segment under registration
coordinates of SﬁE in a digital picture

addresses of NP and NQ for ng
array .o transfer data of subsets from ITRK

array to form sets of track segments

forward margin of Sa in text region of NTRK

backward margin of S, in text region of NTRK

track number

track number for taking over it between subpictures
address of FMa in text region of NTRK

address of track number for Sa in directory region of NTRK
address of saBa in text region of NTRK

address of st " in NQ at next subpicture, MsCh=NQ (IM4)
extracted segment corresponding u:saBa

MSC of s;

coordinates of s; in a digital picture

preface of sets in text region of NTK
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Fig.l An example of track segment extraction. a. a recoil
proton track b. extraction of track seagments c¢. the
results; bold and broken circles represent extracted
and not-extracted picture elements.
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TRACK DATA

Fig.2 A flow diagram for synthesizing track segments.
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Fig.3 Arrays of track secments in left and right diagonal
directions.
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Fig.7 A flow diagram of head segment searching and initial

registration processing.
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Fig.1l5 A flow diagram for synthesizing track segments over

subpictures.
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Fig.17 A digital picture of microphotogragh of recoil proton

tracks.
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Fig.18 Results of segment extraction processing for the digital
rpicture shown in Fig.l7, using the method of ref.l. The
number of segment direction is 8. Each segment plotted
has the value of y > 4 .
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Fig.19 Results of segment extraction processing for the digital
picture shown in Fig.l7, using the present method. The
number of segment direction is 4. Each segment plotted

has the value of y > 6 .
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Fig.20 Results of segment synthesis processing for the processed

picture shown in Fig.19.
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Fig.21l An example of resultant segment data in array NTRK.
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.DATA REGION OF NTK FOR SETS OF TRACK SEGMENTS
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DIRECTORY REGION OF NTK FOR SETS OF TRACK SEGMENTS

SET_ MMBER 1 2 3 s 5
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Fig.22 An example of resultant segment data in array NTK.
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Fig.23 Results of segment extraction processing for the digital
picture shown in Fig.l17, using the present method. The
number of segment direction is 4. Each segment plotted,

however, has the value of y > 1
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Fig.24 Results of segment synthesis processing for the processed

picture shown in Fig.23.
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