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Selection of anti-scatter grids for a direct flat-panel detector using index based on
detective quantum efficiency
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[Summary]

The purpose of the present study was to choose anti-scatter grid for a direct flat-panel detector by grid-detective
quantum efficiency (grid-DQE). Rates of scatter transmission and primary transmission were calculated using digitally-
measured values of a flat panel detector (FPD) system with the anti-scatter grid ratios of 4:1, 6:1, 8:1, 10:1, 12:1, 14:1,
and 16:1, using acrylic phantoms of 3 different thicknesses (5 cm, 15 cm, and 25 ¢cm). When we used an acrylic
phantom of 5 cm thickness, grid-DQE in with grid became a value smaller than without grid. When we used an acrylic
phantom of 15 c¢m, 25 c¢m thickness, grid-DQE became the value greatest by the grid for scattered radiation removal
of 16:1 in all the tube potential. In a direct-conversion FPD system, the grid ratio of 16:1 is considered adequate for
eliminating the scattered-radiation effect, such as with a thick imaged object.
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Table 1 Structures of anti-scatter grids

Grid ratios  Grid density ~ Strip width  Interspace width ~ Strip height Material Total thickness

(em™ (um) (um) (um) (Inter spacer and cover) (mm)

4:1 60 49 120 480 Aluminum 0.88
6:1 60 49 120 720 Aluminum 1.12
8:1 60 49 120 960 Aluminum 1.36
10:1 60 49 120 1200 Aluminum 1.60
12:1 60 49 120 1440 Aluminum 1.84
14 :1 60 49 120 1680 Aluminum 2.08
16:1 60 49 120 1920 Aluminum 2.32

R U e FPD &1, 27 » FRER
(FToF—T7v 7)) 2L )AL E R TS5 TV 5.

1-2 AIEEE

Grid-DQE & TEC60627 2 Hef L "0, HLis #
# (Ts) - MEAHLERE (Tp) 2w L THILR.

FEFT U 7o XA 1, XA (o LR 22
7w FEMHT 2 X#EEE X Y 60kV, 90 kV,
120kVZ#EIRL I, 77 P27 2 )V v 7 72 b
LML, JE&5cm, 15cm, 25cm # @R L 7C.
HWOMM&r» 0% 2, WELM X ) XEEET
O60kViZd13 5 7 7 ) WIE 25cm I3 BRAbL 72

1-3 Grid-DQE (Grid-Detective Quantum
Efficiency) O&EHAE
WEARa P AN PCLETSHE

Alp _ _AID (1)

T ip+s T 1p(1eE)

Alp : BHARRIED
Ip © I
Is - ML)

X (D) @k 2), X B 2HCT

AP A AR e
Cp = o = Apu-dp (2)
SDF = —
= +I_s .................................... (3)
Ip
C= Cp CGDE e (4)

Cp @ HHEHBEARa > b Z A b
A BRSSPI D 7

dp: &3

SDF : #lit= > b 7 2 MEHKF

LEETE 5.
HELSRER B 27 Bl e O A hsa i 1id X
4, X 65 &Y

1

SDFg:TS:—E ................................. (5)
I=Ip-Tp+Is-Ts = [p.Tp.SDLFg e (6)

SDF, : #EL#ERER 7)) v F23H 50D SDF

HHE—2HH L, BFAIREF ST S

SEHETHOZEANIC L O RBTS, SNRIZXFL TR
T I A RDAPERETIUERAD L I 12725,

¥ 4l ¢ 65 (1441)

05



£ > TSNR, i

SNRg = Cp - SDFg-/Tp-Ip+Ts-Is - (8)
SNRg:Cp Ipr\/WFg ............ (9)

L7 s, WRICHR L EEREREN 277 v FIXEE
MEHR L, BEMREBRRIOTHL LELLNDID
T, BEMZEELREN 2 Y » FTHR 5115 SNR
ZSNRy E¥5¢L

Ths. AJTDSNRSNR,, tﬂj]@SNRiﬁSNRg
Lot &5, &(9), & (10) » b grid-DQE
BUTORTHEITE 5.
2
Grid-DQE:(SNRg)

SNRjq

1
=Tp-SDFg =Tp —gms  cveerveeenee (11)

FICHGELMBRE Z7Y » PR L2 B, |
LR & WL & 100%, FPDIZHEET A2 2 L LR L
ThrtEELHIENTE, grid-DQE#K» % 3\,
(11) &0 Tp, Ts#1t T2 LHGELMBRITZ ) v
F7e L@ grid-DQE»H S 115,

2.f8 X

727 ) VESem T, 4T O XHE BT T LR
BERZY v Fb Y D grid-DQEX, Bl 2
70w P72 LOgrid-DQE & h /NS Wl & 72 - 7e.
727 Y VE15cm, 25cm Tk, &TOXHEREC
F Terid-DQE 16 1 1O WEMIREH 7Y » F
TIRKOEE L -1, 72 ) VIE15em, XHAEEE
90kV Tk, BELMBREMZ Y » F#10: 15516
L ZEH T 5 2k Tgrid-DQEX7.02% 1 E L 7.
7 27 ) ovIE25em, XS I 120kV T, SL8EER
FHZY) » F210: 125616 1EHTLIET
grid-DQE 3 15.4% 1 L 72 (Table 2).

Table 2 Results of grid-DQE

X-ray tube voltage

Thickness of Acrylic plate Grid ratio(r) 60 kV 90 kV 120 kV
Grid-DQE Grid-DQE Grid-DQE

no grid 0.628 0.567 0.529

4:1 0.545 0.480 0.485

6:1 0.552 0.497 0.506

5cm 8:1 0.569 0.503 0.521
10:1 0.545 0.508 0.518

12:1 0.501 0.495 0.515

14:1 0.491 0.495 0.510

16:1 0.480 0.485 0.495

no grid 0.348 0.293 0.256

4:1 0.370 0.293 0.263

6:1 0.432 0.360 0.323

15 om 8:1 0.434 0.396 0.359
10:1 0.435 0.413 0.364

12:1 0.427 0.427 0.397

14:1 0.431 0.426 0.387

16:1 0.446 0.442 0.418

no grid 0.160 0.144

4:1 0.229 0.186

6:1 0.274 0.225

25 om 8:1 0.308 0.257
10:1 0.318 0.273

12:1 0.330 0.283

14:1 0.344 0.302

16:1 0.364 0.315
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Fig. 1 Relationship between the grid ratio and the grid-DQE for the acrylic phantoms

of 15 cm and 25 cm thicknesses
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