8002 ‘0€ "uer







= TR RN X e,













—— e



ryt)dea !



:J.xﬁ.su.g..m_-xH ) L.«_ / |
p.r...\.x.. .‘Hﬁ%mow w r&dé\r&)) o 0\. l@\\i . w @

.e.sho&f.r@ I._ﬁs\.ﬁué




‘[61 ‘g1] ur punoj 2q ued SWILIOF[R ISAY]) UO
s[re1ap Joyiun,] ‘suoryosfoxd Jo raquunu ayy yim saro1dwr uo1ONIISU0SAI Y3 Jo Ayifenb
9Y) MOV UIADSIP UBO QU0 9]/ 131 Wolj duo Je[od [eWIOU Y} 01 SUONONIISUO0IIT
1or1adns saA1g 19)se1 1e[od payIpowr 9y) 1By puB UojB[odIdUI I9PIO-Y)0ISZ UM SpBW
osoy} 03 Joradns a1e uonejodiajur Jeaul] uisn SPBW SUOIONIISUOIAT Y} JBY} UIS
9q Uu®d I[ "9[°L PUB G/ S9INSI] UI UMOYS dIB SWYILIOF[® 9S3Y] JO $I[NSAI QWOS

‘[81] sse001d wonejodiajur oy} w0y 3UN[NSII 01 $SI] UT OS[E
1nq uonendwod paonpal ur A[Uo Jou s} nsal SIYY, ‘-1 SNy} ST pue 2dMe[ 14 Ie[ns
-UB)091 B JO SUWIN[OD PUB SMOI Y} 0} pauyuod st uonejodiajul oy} [[B ‘I9ISeI STY} YA

(LsL) (g us|f %Moo D xew _ »

a1ayM ‘644 /1 st g 9[3ue 1B uonoaloid ayy ur
sojdures usamiaq Suroeds ay) Ji synsal ‘o[dwrexs 10§ (q)¢ 1L "S1 ur 191se1 3y, "uone[od
-1o1ur Jo ssaooid oyy oyejqoe] o} sojduwes 4 Jo JIeisel Jejod oY) jo urioj oY) Ioje
uBd oM ‘suonosford JenpiAipul oy) Jo sajel Juijdwes 9yl AIgA 01 931 aIB oM J]
‘sjutod oy} usamldq
2ouB)SIp uBApIPNY 9y} Yim AJasioaur Suikiea Sunysom oy ‘ssjdures iejod jsaresu
1n0J 9y3 jo ofeIdAe pajySiom & paugisse 131 uonejodisjul 1eaul] Y1im pue [dures rejod
1$91BAU 3} JO onjeA Yy} paudisse st ojduwres I 4 Yore ‘U0 e[odidul I0pI0-TI0IdZ YA
‘17, 2181,y ur pajoidop se ‘sajdwres Jejod anojy Aq papunorins aIe 19isel [ 4 Y} U0
(*® “®) sjurod jsowr ‘urewrop JOLINOJ oy} U ‘uonejodiojul IBSUI[ IO ISPIO-YI0IdZ
IOU)D JO asn Ay} I3PISU0D JYSiw om uornjejodiojur A1essaoou 9y} wiroyied o
"X Jo sojdures oy} JO 9)BWIISI UB SEB
J[NSaI oY) asn pue ‘I 2sIoAul ue urojrad ‘Is)ser I Y} UO SSUO umoudun ay) 0)
Io)sel 1ejod SY) UO SaNJBA WIOJSUBI} UMOUY Y} WO 91B[0dIajUl UBD Ay "ULIOJSURI)
I21IN0J 9y} Jo uoneodiajur Jo QU0 SAW099q Wd[qoId UOIONIISUOOAI JY) ‘UWIIOJSULL)
19104 9321081p Jutod-(N X N) s31 £q A[o1enbape pajussardar oq UBd 11 1BY) OS pajiwl|
-pueq Apyewixordde st 31 jeyy pue jyoddns aymuy sey (Pz “Fn)x Y SWNSSE IY)IN)
om JT*(B)g 1" L 9181 ur pajordap suo a1y se yons ‘1d)sel rejod 1en3a1 e uo (“n ‘'n)x jo
WI0JSUeRI} IOLINO,T dY) Jo sajdwes se pajordioiur oq uwd sanjeA [ dsdY L payndwon
usaq sey uonooford pordures yses jo 14 Iutod-py oyi 1By} pue ‘ger Jurduwes
owres oy} e pajdures uaaq sey uonodford Yoea 1Y) ‘f — N T Q0 =1 ‘N/1z = p
so[Sue poeoedsmbas oy} e ojqe[rear a1e (°n ‘'n)x jo suonosfoid p eyl dwnsse sn jo|

SwiyI06[y U0IRINIISUO0IIY UIRWIOQ-1a14N0 L[

‘Juistadans jou st siy [, “soAoaxdwr uonnjosal
PAIISIP AU} SB SISBAIOUI SMAIA JO IOQUINU OY) JBY) JON ‘ou0 d[qeldl Ajqeuosual
® SL L ‘qunyy Jo on e se Ajuewiid pojordiojur o pinoys vnwuoy sty yanoyy

)
(95°L) P N
juyy sardur gorgm

(65'1) =< ¥




™ | | | Al 2{ a0 J
g5 493 |

gim = 1y N7 sl B v J

.a..._.._v,ut.o ﬁ w n..q U MIM p&_”.m.u u/m,vfubou‘
N.VWN—_... _.f_ﬂ.., A).&. V.W R

T IR T S .




W\

- Co s
§ o (9], ) T NS

A g W§ 1Lt §49) n_.\v @ -1

Q,...M & +.oc3_n~. \+ C@&@AV H
\_ 5 ﬂ«i&.@ f hﬂ_‘l
et

¢
™7 + 4 nb?

“ig 2y
? ) ﬂ\:o@ . Ci@.w \W 1%
~ " * Q;@n_ ....Ci@.@ ws.q 2(}



2\

1-1 ¢-¢ E
v ) TR T

M_s_ ,W_..w A T
R IR I (ke

] (m &g 1Y ey

,









. e
- ~
’ ~
’ Y . AN
o S IR A N N
,/ .,/ N \\
/ -~ [}
/ ,/ e~ @ N \\ \\
) A ® ) 9
Y ’ \ [) \
{7 e, o ¢
{ ! / e \ \ \
| ! | : \ i \
I { \ ! ] I
‘\ 1 3 e ,’ ! ! I nl
\ v e Cee® b d / !
v 9 » o I
[ ] \ ~ 7z 7 ®
\ e ' /
\ A -~ /
\ [ ) ® /
\ ~ L /
AY ~, - /
[ X o.__L__-©® ¥
\\\ /,
~ o
o __ 1 _. >
(a)

*----—9

e

SRIESIRP P S

1y
|
i
I
1
|
!
-
-
Py !
-t
N S~o Polar samples
~
/ N
/ d;
/I
- d
P2 dz 4/ ,
¢ -t:,’\Carteslan

sample
Polar samples

370

Figure 7.13 (a) Polar raster of samples
in the Fourier domain, obtained by
sampling all projections at the same

. sampling rate. (b) Concentric squares

raster, obtained by varying the sampling
rate with the angle of the projection.
(Courtesy of Russell M. Mersereau,
Proc. IEEE, © 1974 1IEEE.)

Figure 7.14 Parameters for the
definition of zeroth-order and linear
interpolation. (Courtesy of Russell M.
Mersereau, Proc. IEEE, © 1974 IEEE.)
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(e) (d)

Figure 7.15 Reconstructions of the original image shown in (a) made from 64 equiangular
projections using various interpolation algorithms. (b) Zeroth-order interpolation, polar
raster. (c) Linear interpolation, polar raster. (d) Linear interpolation, concentric squares
raster. (Courtesy of Russell M. Mersereau, Proc. IEEE, © 1974 1EEE.)
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(c) (d)

Figure 7.16 Reconstructions made using linear interpolation from a concentric squares
raster using: (a) 16 projections; (b) 32 projections; (c) 64 projections; (d) 128 projections.
(Courtesy of Russell M. Mersereau, Proc. IEEE, © 1974 1EEE.)
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filter gain increases with increasing frequency, high-frequency noise will be amplified.
Thus to minimize the deterioration that can result from such noise, the filter k(1) is
typically chosen to have an approximately linear response out to some cutoff frequency
beyond which the response goes to zero. The exact shape of the frequency response is
also governed by computational convenience [20, 21].

Some reconstructions obtained using this algorithm are shown in Figures
7.17 and 7.18. The resolution here is noticeably better than for the reconstructions

Figure 7.17 Reconstruction of the
original image shown below from 64
equiangular projections using the
convolution/back-projection method.
(a) Concentric squares projections.
(b) Polar projections. (c) Original.
(Courtesy of Russell M. Mersereau,
Proc. IEEE, © 1974 1EEE.)
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(c) (d)

Figure 7.18 Reconstructions made using the convolution/back-projection method applied
to concentric squares projections. (a) 16 projections. (b) 32 projections. (c) 64 projections.
(d) 128 projections. (Courtesy of Russell M. Mersereau, Proc. IEEE, © 1974 1EEE.)
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