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Development of Dual-Energy X-Ray Inspection System

#51 Jis B Hiroaki Watabiki, % [ 8 — Toshikazu Takeda, — 4% M4 Satoshi Mitani, [LI I fd 50 Takeshi Yamazaki,
# = '_%L’ Manabu Inoue, 7!< 1[}57 E % Hiroyuki Koba, E lllﬁ jﬁ% Itaru Miyazaki, % % IE H, Naoya Saito,
fnH &I Syunsuke Wada, 4> I 5 i Takashi Kanai

[E 5] FaT VRSV HRET LYY E OFF SIEAAASRL, FRELS IR O — i T
IRIE OIS eI THEA: KDT4 SV— % X BRI IR A% LT, A T4 B CIEi Al
WIET25, ZORATE e ETET A 7L THBSNS RIB AR AL, M2 TERIOLC ) LS
o FTe, A RIDBRAHEAET AR, WAIAZ R i S5 DT AR B ERERE SR, 75 7 B B
CE AR CE DR R L,

[Summary] By applying a dual-energy method and our original signal process technology, we have developed a
new KD74 Series X-ray inspection system with enhanced sensitivity. The system can detect con-
taminants inside partially-piled products, which was extremely difficult for conventional systems.
We applied the dual-energy technology that had been already used in medical field to our inspec-
tion systems for food production, and dramatically improved the contaminant detection. Addi-
tionally, the new machine provides with shape detection functions such as package check or miss-

ing product detection, which will surely contribute to high quality control in food production.
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Principle of X-Ray inspection system
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A schematic view of x-ray transmittance by irradiating a

product and a contaminant
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The overlaps of the products and the contaminant on the

X-ray image
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Sensitivity comparison data with conventional machine (Test sample : Chocolate)
FrFEfE(New machine): KD7416DWZ, {i¢3#% (Conventional machine) : KD7416DWH

= HIZARIAX (L HLDOES)
HIAHERS: L 2.0mm 3.0mm 5.0mm 6.0mm 7.0mm 10.0mm
+=0.8mm KD7416DWZ 100% 60% 100% 80% 90% 100%
KD7416DWH 0% 0% 0% 0% 0% 0%
t=1.0mm KD7416DWZ 70% 100% 100% 100% 100% 100%
KD7416DWH 0% 0% 0% 0% 0% 0%

KRB SR (TR SETHR AR i 10 [ L7 L E O RO HE 2R L T0D

) F AR — 2
e SUS304 £k SUS304 ##x2mm SUS304 #fx5mm 7T AER Tz NER
KD7416DWZ ¢0.7mm ¢0.4mmx2mm ¢0.4mmx5mm ¢1.5mm ©4.0mm
KD7416DWH ¢0.6mm ¢0.4mmx2mm ¢0.5mmx5mm ©4.0mm ¢8.0mm i
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SUS304 Wire
f Length 5mm
Glass Ball ﬁ.\ i
. _ ) - -
.' l‘ ./._ SUS304 Wire .' ,il'k - A3 .
t ' . . Length 2mm ’ " - .
L . L
Silicon Rubber Ball 41. .. ‘ " . . '. ’ ‘
. . .‘}.’ SUS304 Ball : “ﬁ ‘ al
. ] : .
Glass Plate _/‘ H. ‘..L Glass Plate ‘ ‘ ‘ & .
Thickness 0.8mm Thickness 1.0mm
(1) KD7416DWZ (2) KD7416DWH
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Test sample and contaminants image
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2010, X BRE RN OOBAZHER T CTh DO — L — OHF contents
BRFEL, EROWRIE, X MEELE 5 B L 72 ST E 0, BN
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CHEE 800 mm AHERFL, BETE 0 FET AL A B m AL Example of the contents caught in sealed parts.
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Left: Chipped biscuit; Right: Chipped sausage

TOMEETHD, X Bl HLIZRAE DT, WM O 5.2 KT T As i o 15
A T2, BICRZARVIE A RIS B T BT Samples of the shape detection function.
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+ Example of package containing 12 cupcakes
When each piece weighs 20+2g :
The total weight of 11 pieces each weighing 22g is 242g,
which satisfies total weigh, although the number is incorrect.

X 5.3 Bl A i Kl i
Samples of the missing product detection function..
53 #EMDOML
FaT VTS V=T, FRHCHRGESND 2 oG
72070, FOEMGITKT L THEBLIREITIN, £ O 2550
BpNTA—=HE 10 WAL L&D, T 2T )Y —kr otk
REA IR IRICE X 972121, TNHDO/TA—Z 5P o
FHEICADE QRIETDLERGY, MIEE N2 TOMAEHE
EEBLRETDOINEETHD, TZT, AHIC A BIR EHEHE
AL, EE I A A EEEIRIRSE D, ZNHD/TA—5
EHBTRETDHILT, fECHMBIERT 2L EBIL,
54 TEEE
(D) ANzt 22t 1~X #RIR RO H il
X IR R Lo QT AR B KT 3 AT hett
W51, X MEFAETHIEET, WIRTD X Sz bl
filEisg,
TEBEHCR AR LML (BEFN 5.7 45 9 H 30 B 7@ 54
5.1 T2y, EE» LD X FRRHEEN 3 A T 1.3mSv

F

T UY T =%/ No.87 Mar. 2012

R A5 AL, T OREE M RE SN KA U
HKIREL, ANTRHEICZORKIRIISI B ADZEDNRNE
INTLZRTFAUT 2B,

LAEEEY, X AR ES 1nSv/h LLFICix52LT,
FEAELE TED DTS 3 7 H O KISR0 2
B AN 1.8 mSv LATICL, Reill7Rsr 6 A0 BRIl R
72, BUBOIEHEE O X Hk Ea SEELL FIc Lz,

(2) AT 2% 8 2~ 3B O

ROLERMAET AT FISNDLEREL, AHMAED
AL () 357201 AR OB E T B A TERT 5,
TR R O EMEL R R A EOTo O E A T S
HIEIELLTNDDS, TEEF DR CRIAE Az EHE
L7358, BOAMLTZ BT D XBRASIRINL, 1E3EH D38
T HAREMED B D,

ZOTz, RETIL, BREE (17— 7 [EE) il
I, E BB S I G A, BRI X AR o B A48 1k
Do

F7z, Wik AL E N CHER T A E L TAEET A
ARATIF LS EIWGE, IEEITMOOREEMN A
UG A1 X RO 27 LS ¢ 572 I F AT IEAA Y
Fatr e R L7,

ZOIIRBE R A AT ZET, WIRDEE T
VEEE DR L2 IO R RN R LTz,

(3) Mt fh~D A

X BT AETET TR RIS ST AR AR S S L TR
B G2 DRt b5, BRE ST DL Mt DR #t
VX, TEAR ST AN B S - VI S O HLAE B (B9 35.4F
12 A 28 AREARERE 370 ) O/ S — Mok - n T
EOGHBEEAETED LN TEY, &8O KE 1%
0.10Gy L F THAHZENEREN TS,

X MBRAEEENCHRERAHEL, X SR Sh
TNl a, ZOHFMEZBR FTREMENHD, T2 T,
AEE T AR L, b 3R ALl 288 2 2 i L2 8 1 12
A —VhRFIRTDHEEHIT X MR BBEA IR IS5 1L,
AR S~ DR RMEE IR LT,

6 TERE

T aT VT FU— R X AR KD7416DWZ O 5
A ER 6.1 127”7,

F o TN F UK X BRI OB %E



7 LW

T a7 xS = X R KDT416DWZ X, Zi
FTHLNESN TV EARY DD DIRAE COWIRE D B HRA
EEBL, ABRENSREILRIYE, B A—T—00 @ FHlZ
BHZENTE,

Athb e X ST A IS AL, 8 ET DR SO fLR S5t
SRR OIREED, ETEREZ: X SRR AR AL, S
DIRB R I DR R LZ D ITE L TOETZ,

SE X

1) Pl
“X MR BHEE KD7203AW OBR%”, 7o UYT7=41 80 &,
pp.81—89(2002.4)

2) A
ST IR T — 47 w7, *EHEN B AR A 2 2 3
£:(1995.3)

T UY5 27 =%/ No.87 Mar. 2012

BEE

2
doh

b
i

19D 0

0

el A B

T UV FERE S AT AR
BRESAES BRI
A= ES/A S AN

®HE®—

T UV FERE S AT AR
BRESAES BRI
A= ES/A S AN

S

TV FEES AT AR
BATEAED BATEHED
A= R4S AN

L i e 5
TV BERE AT L
CS Bffiih sxatit

ko
TV PR AT B
CS B axatik

K5 B =
TV BERE AT A
CS Bffiip sxatit

TR I AL

T UV FERES AT I
BRFEAEH  BRFSHED
WATIES/A AR

G
TV PERES AT L
FERR L AT &

FnH 7y
T UV FERS AT I
CS Hiffh gx 3tk

SHEE
T UV FERE S AT AR
FEAR LT

F o TN F UK X BRI OB %E



# 6.1 T a7z U— )R X R I O RS
Dual-Energy X-Ray Inspection System Specifications

iz KD7416DWZ

X #t HEME 25~80kV, EEIE 0.5~1.0mA, 7] 7.5~350W

etk TR X MR Lu Svh DL, ZAIEEIC X D X BRIRE L
FRFFH 15 4 > F 517 —TFT i

B Ay TRV

PERRE i~k BKIE 390mm, HAE S 150mm (B U H ATRERE PRI HIFR & 0 )
VAN = 420mm

ARy g K 100 LR

UL NERFE - HRRE ) 5~60m/min, #x K 5kg

IR - HEE S AC100~120V XiZ 200~240V, HitH 50/60Hz, 1.0kVA, %2 A% 80A(typ) (5ms LLTF)
B 280kg

s R B 0~35C, FHXIEE 30~85%, {HLFEE LW Z &

PRk IP66 eIl (H L =2 U _TERD I, Z Ofid TP40 YEHL)

HhaL AT v L AAF—)L (SUS304)
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