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Abstract

X-rays and neutron radiography images are one of the most effective defects and structure detection
methods. The interactions between neutrons and X-rays are different in the material, and therefore,
different information can be obtained from the radiographs. Due to neutron and X-rays photon scattering,
focal spot size, electronic noises, etc., the images are blurred and their quality is reduced. In this study,
while investigating the radiographs of X-rays, and neutrons, the defects and internal structure of objects
are investigated. The results show that neutron radiography performs very well in detecting the internal
structure of low atomic number materials. X-ray radiography is effective for high atomic numbers as
metal. Gaussian convolution is used to enhance the radiography images and reduce blurriness
components. The results show that by reducing the background, the blurriness components can be
reduced and the defects areas and internal structure of the objects can be better investigated. Specialists
evaluated the results in radiography; the results show that the expert’s evaluation approved the image
enhancement.

Keywords: X-rays radiography, Neutron radiography, Structure defects, Image processing, Gaussian
convolution
Journal of Nuclear Science and Technology Slan yoid o pole ale

Vol. 99, No 2, 2022, P 86-95 AP o VF) ) o)les A8 uls

Iran



“S)“S) )94 ‘OL.'.}“?" O dw ‘@-”L' Cae s&é‘y’ );:-0‘

AY

Loy oSl slogn 0 S sahi gojlul i ool
Co (F95P Sl peew gailes 4 Job o
1871 09t g0 (6,55 0 pgeas Sk b o5 5 (Sbole
9 Ryl CudsS el podle oasSTy lagin (nl 9925
he SleMbl olbid pos sl gal gload 55 pas
lp @bz oy, 5l eslitul poil cnlnle sd oo ngas
st gl Slo Cuul 5,570 poal CobeS S 5 S5
Sguts 40 S oud oolatul WGl g5 b (6,3 5 polal (5l
slablo [F] (5en 5 (sy0 ol 039 s Jlonn gl
] Sl plols slp 1) cwlus golidl g sbad
sty 5l ohlea 5 Lalls wlas,s 15 4 Jeb
S 9 ppal Sl Cwend Sl Gl sileaneS
5 ssbime O] Wlos S soliul WSOl polas sl Kigs
S slp S sileansS slagts, 5l oL
ol 50 iz L8] ilos 5 soliial LSl (slove,Kigs 0
Sl albwl o5 gl 5 (rae aSed slagis, 51 3)lse |
IVD sl ons oslinal Lt ggys slacunl ololis
9598 i n 9590 0 Sk sladesdlgiws 5 Dliios
odds ad,S I8 4 bl pdame lawgi a5 0 ls Sg>g 5
3388 Sl Slidss o) e coul azgr J8 [V Al el
oas plowl [N] ) 5en 5 U3 0 aiile G555 (5555 5 )90
Slidod oo )Sgi p (0988 (o ywd 50 9 e (S5 e @
357y poad Gailon b gl udS ) a0 42y LB
RYIRY
los SIS polas lp oad 485 ey slag 55l
oS ates ey ol B slad aile bt 2L,
o e wiS e glial 1) pga 5l e S pls
S et g GilwaneS Glaghy, 5 Szge hdd e
[VEAY] 8 sS glglS g Gl 50 LIS (slagsbs,
Glo ol bl ol 35 Bis e ool LS 45 cu
a3l ilitee SOl oS Sl 9 5 (gsF @ oS 5
(w55 @b 5o e Gl ol el L VY-V 0] 0 e las
Sloul paal (pld j0 dgupp g ol Bix S Ole sladdlse
Szl n e e il Gl calae (o Pete ) 09d o
Ot (S Wb &S Sl mSly G pgal Bl sln s
b DWYVAFT sls Sy 53555 9 g gl 4 5 o0
ot pg jlaie (oBly Glao, s 0 Snl 4 4z g
apey B> gln (oS AP gy Sl rinl o e

5. Gaussian Convolution
Journal of Nuclear Science and Technology

doddo .
ol g plezl Ggp0 calE 5 3l G bl
lio asle b pole 10 g slos )15 51 Lo a4 yails,
cnl 50 Nighge anaib |Gy it slagsesl by, olsie
lo 5 oses plaxl ST LS a4 ol g b, 93
S erSslr 5 wne @lolid 08 oo 418 (guyn 250 g
Slp e Gryaelin by mlio 0 Gl 5 ol o)y
Slos 4 Sladllas ol Lol SBlaal 51 e S8 lye 6T Coyo
ools )LoLw 9 69.: LERE VoW oolaiwl S,90 6)9]u5 299,50
Core Carid Celll il s 50 By, 5 05 walss Dglate
sy Al azils Yo oLl 5 cds bl ajlisls o
e b o)l g ookl 050 5e5l 93 uSil 5 (S5
L] anis alas!l Sgy0 Jbsle )y p sl oo

Syl (b dlge b pSol g5 (el slapiSen
@ a5 dpdyee Spe S g g SOl B gelS
L% o] sjls (Saaw oole il dae 5 Ao L (5l
ghw 5 4l @l eogame @ G9s sl LSRRy
S8 Sy dslllas 5,50 00le Sy gKg,Sle alais

SLE g b oSl 5 e 650 osesl ol
Fr el Loy L5 ol 65y p ppal S g e
Slade 0gd c0 Cud g oads oaiSTy b camad oole 3l (65
0l (K i (6550 g ool Cwlbrs iz 4 aas
5 990 oolitul Ly lSaT plsie 4 b I (s (5,555
3 S (o8 i oled LS 9590 280 5 () Kgip 5 4 At
5 Tkt oo 5l CR) Vgl ) Sisin
soliw! (DR) fsoé) LS)&}S){. 5o olbass ‘5&)’@)&2]
3485 3w 0,38 o o] 5l 45 a5 solge o wlge 9,0 4
ialesT 3 90 dises 5l see plfn WSl g3, [0-Y Y] wis
Fr S5l g esle iz 4 a5 o)l (Jolite Sla S en
Syl Ky

2 oSl g b asl ol (ol due il Gaa S
Lolys sl S959 5 n yo Jy 0adses sbml (ol
S (Sasly, culs  awlbeo polai lsi co b ool s0e
oS laS pe 3190 9 05 b 958 (e 5 oSl Slag

1. Non Destructive Testing (NDT)
2. Computed Radiography
3. Phosphor Plate
4. Digital Radiography
Sl (938 5 pgle alxe

Vol. 99, No 2, 2022, P 86-95

AT o NF ) s ) ojles A9 al>

v
2y



AA

oS P b6, pglal dslie g 05

() (1))
(@ 9 938 Olpons Sliwl sailaie aie o598 poal (.Y JSb
O oSl o ) Kg5 5,

cbli> 5 el oK lagiolesl 45 j0 uizen

5 osaS andl plp o cbli> o9l b Glhe g5y plp o
b @il glsle dawgs a5) YYOY o)Ll o o lastinl
iz 3 (Gl 0sd s olgz clas il Gillas ol
ISO-VVEYS |y Gllas Jlmms o, Kigiy o laibil bl

[Y’] Sl 00 ch)

F9FP SN VY
STy waz et SleaSyl S Geis s sl
b ols Slaskos 55T, ol ouds ool ol Slagis
GONLST ST g) oaiiSasS b (g 5wl go5 5l Olgle O &j08
U Gig weyd Ve st b glamio cogu 5 (S o
2ol STy Bl s Glepsis b
Sy Sz el 2ls 8 lagsi il 5l oy (so3395me
S (G959 SBgin plese (S99 c4Sb slaall
o 58 plaal (g3 g odd eal W sy 4oL

Journal of Nuclear Science and Technology

s, 5 a4 pglal 0 g8 oopom 5l VAl il iSen
9 $955 g n by, 990 amlie Bus Guis (pl jo

oyt pshaie 4y Caiiee LAL 5l il SLulid js LS
oS ) g oge Geizen g gl Sgye slacu]
9 pgal CobS )] gl pwsS pbglgils 1 anlae s 5
et jslaie 4 g ie g eSSl slee, g5 Subole &8,

My ¥
3 Gudod cpl yo ams, Ba WSOl leo Kgi s Sy
5 olnl ool 6551 plosle wie b laggesl oRaylejl
wload 4 ol Slaids 3551, )3 99 sla o) Sgi
o aztes [Ve] ao e cole 5l 5 el 5l solaws 5 [Val

el 00 0351 pglal (ol augs 0950 anlol

oSl ) 1Y
dlge g Culs b (o wiz Sl B9 nslal 4 sl
2 a6 jac bl 4 base gadiie 0355 asile i
oolaiwl w0ays,8 iS58 ol owlidlbioly ddlaie
g <dggl ST VY B Ar dgam [y oulds oolaiwl jLdy .l ouds
Sloled V USs 50 el 009 el Lo Y B+ 10 090> )b,
Slorgal amio g5, &5 038 ol 0 o5 ) Kigin plonez
olad 1y sals pll T(CR) lall,y 6,55, (g, b g "(IP)
S5 n pyal 5 AT UKD )0 adie 0jsS pgal 2o o
G5 ol Gy sl sl ool plas o Y JSS o ol
009 a8 3 Y (yloj gyl oo = (b2 (g Bl SV 5Ly
SaSly e b as s 18 o amio IP Glxas ) .col
8 sl iy Bl a4 ngal 555 2 e e Sl 80
e pyae yid S8l Gl psal Do aiigs Db
oolawl (609,50 B JlKe S 5,08 L IP Glxas

s 00

1. Cartoon Part
2. Image Plate
3. Computed Radiography
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