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ABSTRACT

Backscattered x-ray imaging is a technology capable of acquiring an image inside an irradiated object by measuring
X-rays scattered from an object. For image acquisition, the system must include an X-ray generator and a detection sys
tem for measuring scattered x-rays. The imaging device must acquire a real-time signal at sampling intervals for x-rays
generated by passing through a high-speed rotating collimator, and for this purpose, a high-speed signal acquisition devi
ce is required. We developed a high-speed multi-channel signal acquisition device for converting and transmitting signal
s generated by the sensor unit composed of a large-area plastic scintillator and a photomultiplier tube. The developed d
etector is a system capable of acquiring signals at intervals of at least 15u seconds and converting and transmitting sig
nals of up to 6 channels. And a system includes remote control functions such as high voltage, signal gain, and low le
vel discrimination for individual calibration of each sensor. Currently, we are conducting an application test for image a
cquisition under various conditions.

7l9l=
S A 94, S22 FEA, I Z2uolH, 14 oAd 4271
A= S gt Al&sHA AMsty] Hstol et Y
WE ARgR dybf oz WRHARs X-Alg o]
HordMS S AR = AAEAY UR golo UR EadAe S8sts dhHe AR8o)
W mEAR YRe] dAardgel fr1eo 4% =
ot

|
sl gt 2AlE dEd &850l

of
o
o
ofm

* corresponding author

245



2022

2 5)2 Ausplo] T2 oz gol
SltH1L. olok 2o 2AISS si2st] 9Ystel ot
24 971252 O A dasbl A o
3 PHESo] AGHI3]. olepre CiRt Wy

-

(o]
= =]
NE ALgATs) SuAe el A% s

tu B O ok CL Py g a m mlo £ o2l > o njn
>

Arst olm U7g Zrzoit} As g F4s5H ©

ol AEVE 24 us AR (Ao 7 AsE

S3etch ®ot, ojeA AAA AAE gt H|

Y e AMo 49 di|A AARE AMS Y

A o450 tiHA AE7|E Argstojof s o]

st A&7]189 FAAEE 140w 25
st7] §Jgt 71eo] gdrt. B =32 st H|
ol ZAAZ 9t Skt FAESHEAE {7t
4 oAd Y58 As=EeARe Jidut
Agx|&o] disl 7]&ghot.

. A=t

Qelx AN 3719 g JHESTAS Y
stoick. 7127108 SupA AP SR XA
WS glah XA WA U Zejuole, o
2 g XA 540b] 93 sy 2Ey

2 P4tk x40 WS fleto] ArhEEY
225kV, TAF 13mA2] NDI-225-FB (Varex Imaging
Corp., USA) J2]1 XA wAGHE-2 st 90=9]
XA AR E ARS8 XA AT
ot2 W&yl YEj2 WAAHACF 5t o] HolA
A7 smme g ZuolHE FHAZIN XS
AZ1A "oy ol A El= X-Ao] ZAet vt
ARtE|D Atete X-d2 OfHA
AL el ol bkt
A GEEEAAEE giEAocR sk ¢
to] 60cmx50cmx5ecm 27]9] PVT (polyvinyltoluene)
Zojag) M2 (Elien, USA) 6712 AP cfeix]
Fubleh QREEAAHS skt AlAE W

19
=

r oY oo
Ok o2
Sz 9
o
= ol
on:
o5
= fu

2

1
|

ol

(o]
AR WESsto] e S Hn MY we
AxulEe Eo) AR WdEo] ARAleE 5%
9 FPEch 0 12 e SUAaE S
A AEAAHC] 1xES UERL oot 53
g Azt A o740 AE71o0M SAlo] E2sin)
7 23 Er NSE 3E 9L ADC WEHL 93t
NEHEWEPEVT Drivens §ol Adct ol

gxujo] MstEEg 93t utoloja AL AE
sl=wco] mEn QAL 2RYgoR 0 ~

~
4

o
g
]

-1250v 92 xd™o] Jhssich FEujdoA &
AL Als= Mot ZFESZE7](charge sensitive)?} ©O]
S(gain) 5%7], 1933 FEQF X2 AH(low
level discrimination, LLD)S st v|W7]S AHAA|
"agelz Selech ofn) HlojolAFIY o] 1
2ln LD 92 27o] Thssict,

BackScattering Set

Base PVT Driver

Base Board RS232 | My L
-

by

PVT
> Counter || «PMse _ aAwp

1

a8 1. PAAM FU2SE U STE
A = HEE; MSEHSERE MEo FF I
gietnt DHRARITIE fEt MzES32 PVT
Driveret dlzo| & o MES ?fIet Base 2=
2 T4HE

A=of =52 dM A4 g S S8 dAE=R
Hetdct Wehd Ao Base =2 AEHU A
2= 9z2iA e % A" 293 f5"
Aes ogdl 4 &l YA HoR A"
got. 942 55 HsiM SR uolEof
QA A=90k) Ao FAME 4709 E 29
HlolEf7t RIS Aot v o J4e] &
A2l Ale g #SstA o ojdf FHoIA
Aol mAe Arle A&7 AEY ARIe=
dojettt. dEA28 Aa e AIRF2 15us
olal pAYFoR ST A Qe HAY e ]
28~1024 He9o|A £A0] 7hssitt. 1ne HA
¢ T F5S HAsiMe EuolHY i&E,
42 AEd ARE 2ASY 1929 » 52 1Y
stojop gt 3, =g/de st HAEAILE
=9 718t 7heet Vlee =Rt

. Zo o =9

29 2 e 14 OoRd R gdES
& dEA2EY AsssRsS UERL Qo
3ol 7t REe I 404 HEYI e EF
S Zgeh e E2tay dEA AAMoA
Aeg #Sste PSS AT =g AAsH
Al "o

246



>
i

ki 2 g

=

A4
EHY
s}
o AF
O O
=y
=
A

ol

—

4> |J ol
32 9L @

Lo

o2 ik
9L oo
L8 o

tlo
ol

P

)

FHel HE Rl Zoll 2| x| stk

J%Lrﬂ
ro [> It of o =2

o
-

G

= —

SPUAFFYESS e FESBAE =2
2z0] GANEE FEs] QoM Fwoz
AREE AAM GAe] #5880l gofop it
= A5 S8l S SPAHAAM JgES
S 93t chald 14 AE7]12 st wd
15 il dE8AE Z8sto 4 AdE 25
ASgS 7oz kst AL Aol 250
BEetgon &3 o2 TE U 7152 RAste]
1P =2 14 SuRMrddAN GAEES o
gt AES R EH o= 4388 ofFolct,

Acknowledgement

B dAde sl <dEoly st
Aol BEHerx] A|AEL J mbA]of A

o
i} & Auele whalu, Aw(1525

References

[1] G. Zentai, “X-ray imaging for homeland security,”
Int. J. Signal and Imaging Systems Engineering,
Vol. 3, No. 1, pp. 13-20, 2010.

[2] Y. Liu, B. D. Sowerby, and J. R. Tickner,
“Comparison of neutron and high-energy X-ray
dual-beam radiography for air cargo inspection,”
Applied Radiation and Isotopes, Vol. 66, pp.
463-473, 2008.

[3] L. Li, R. Li, S. Zhang, T. Zhao, and Z. Chen,
“A  dynamic material discrimination algorithm
for dual MV energy X-ray digital radiography,”
Applied Radiation and Isotopes, Vol. 114, pp.
188-195, 2016.

[4] A. Chalmers, “Rapid Inspection of Cargos at

Portals wusing Drive-through Transmission and

Backscatter X-ray Imaging.,” in Proceeding of

SPIE 5403, Sensors, and Command, Control,

Communications, and Intelligence (C31) Technologies

for Homeland Security and Homeland Defense 111,

Bellingham, WA, 2004.

S. Huang, X. Wang, Y. Chen, J. Xu, T. Tang,

and B. Mu, “Modeling and quantitative analysis

of X-ray transmission and backscatter imaging

[5

—_

aimed at security inspection,” Optics Express,
Vol. 27, No. 2, pp. 337-349, 2019.

247





