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[Summary]

The slot scan technology for long length radiography installed in the fluoroscopic imaging equipment performs con-
tinuous radiographing while the X-ray tube and the imaging unit move in parallel simultaneously, and creates the long
length image. The disadvantage is that the exposure while moving causes the motion blur which reduces the contrast
of fine structures, and causes the degradation of image quality. Although the contrast is related to the combination of
imaging time and tube voltage, the contrast improvement method according to the conventional idea cannot be applied
due to the influence of motion blur, and reports of the visual evaluation are also only occasionally seen regarding image
evaluation. In this study, by analyzing the blurred part, We propose a method to calculate quantitatively the source of the
new concept of contrast. We expect that this will lead to the improvement of the image quality by calculating the opti-
mal contrast.
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Fig.1 Long length radiographic system

(a1), (a2), (al): X-ray General Radiographic System
(b1), (b2): X-ray Radiographic/Fluoroscopic (R/F) System
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Fig.2 Image creation process with slot scan technology (from exposure to image creation)
(a) Image Acquisition (b) Stitching (c) Long length image
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Table 1 Exposure techniques with slot scan technology (2 types)

Tube current [mA] : 400mA (constant)

Mode Moving Speed Slit width Tube voltage Exposure time SID
[mm/sec] [cm] [kv] [msec] [cml
HS 150 4 60-130 1.0-20.0 110/120/150
HQ 75 2 60-130 1.0-20.0 110/120/150
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Fig.3 Features of slot scan images (blurred image)
Blur appears in the x-ray tube traveling direction
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Fig.4 Difference between still image and

blurred image

Still image : Concentration boundary is clear (sharp)
Blurred image : Concentration boundary is unclear
(slightly change)

Still image
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The size of the blur is affected by the exposure time
(a) Large blur image, exposure time is long

(b) Middle blur image, exposure time is middle

(c) Small blur image, exposure time is short



R &

AAY RRAF P VEKRICHIIZIAVFSAMDEENTHOMLVWERS

av 7 AMNIMETS. —F, Avy b AF v Uk
MTW@ar b A MIMELZC, BANE, B
PILETZ2IETTvHRES Y, HiIcHDa v b
FAMMETT A5 THS. W2 EL T
L, TrvOmRIINSLY ay T A M ISR
WA, BEREPEATAICOIHE L5 b
FZAMDITFRIFL. 2L 5L, Pogheh L EEE
SHEEOZALR L THIKBIfR D S, BLEXY, =
2y M AF P VlRIZET 2 WEYEECE, T OlE
BINSLTHIRGTRHERET, FBEICL2HED
Rz EET 208D s, 22T, 7rOZ bidix
SR L EBIEORT e L TV h e, 0% L
P7LOmEERTS.

UERE), B#igAmy P A v VR, BsghEH
LEETEOMAEDLEIZ I YT 2 LHENS 5.

1-1-3 L OE0#ETAL (BRIZEDIY FZRK)
DEZH

Amy P AX Y VEGETHRONEGRLY, T
DEGFD TR T 7 4 v —7 (Image]) ZEHllT 5
(Fig.6 a). kMRS BHIZILT 2 Dt
L, Ay b AF 2 VHROLER, 7r 0BT
FE (BaMH) 24 (20 UARREIRRO & 5 7 it %
£72% (Fig.6 b). HMOREE (21b) 1, B3k
R H—TTHRETIRKANER Y, 2Ok, BE
BRI D,

Still Image
(General image)

blurred image
(Slot scan image)

x ray chart

profile curve %m (

contrast contrast

rate of change curve

Fig.6 Contrast analysis method a
(a) measurement range on the chart b
(b) profile curve by imagej c

(c) rate of change curve (differential)
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Fig.7 Arrangement of image acquisition
(phantom and x-ray chart)
(a) Phantom on the top of which the X-ray chart is
positioned
(b) lllustrated arrangement of phantom and X-ray chart

Table 2 Exposure condition

Each combination of tube voltage and ex-
posure time keeps almost same SS value

Tube voltage (kV) Exposure Time (msec)
70 25.0
75 20.0
80 16.0
85 12.0
90 8.0
95 5.6

100 3.6
105 2.5
110 1.8
115 1.4
120 1.0

| IR

L IR AN

Head side
(Start point)

Foot side
(End point)

Fig.8 Scanning direction of slot scan technique
The arrow shows the scanning direction
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Fig.9 Measurement of the contrast peak value (Cp) from the slot scan image a ‘ b ‘ c

(a) X-ray chart (Black frame : Profile measurement area)
(b) Profile curve (c) Rate of change (differential data of profile curve)
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Table 3 Contrast peak value (Cp) measurement

result
Tube  Exposure Cp Value
voltage time
[kV] [msec] 10cm 15cm 20cm
70 25.0 145.716 71.844 26.380
75 20.0 197.639 91.250 26.627
80 16.0 261.348 125.428 37.121
85 12.0 335.359 164.965 52.490
90 8.0 390.654 192.634 70.167
95 5.6 440.499  230.378 78.002
100 3.6 426.030  236.242 92.060
105 2.5 3956.724  212.733 96.830
110 1.8 308.392 179.988 78.289
115 1.4 308.392 172.301 74.025
120 1.0 257.417 148.798 62.535
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Table 4 Exposure condition with optimum Cp value

Phantom thickness Exposure condition

[em] [kV-msec]
10 95kV-5.6msec
15 100kV-3.6msec
20 105kV-2.5msec
3. Z K
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