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Resolution improvement in incoherent 3D imaging system based on a
combination of integral-imaging and incoherent-holography

Maryam Ghaneizad, Zahra Kavehvash
Department of Electrical Engineering, Sharif University of Technology

Abstract- In this paper a novel improved method for three-dimensional (3D) imaging is proposed based on the existing 3D
imaging methods. In this method, which we call it the merged imaging (MI) technique, by combining two 3D imaging
methods i.e., integral imaging and incoherent holography and using the positive features of each we are able to overcome the
trade-off between resolution and depth-of-field and reach to an improved 3D resolution. Simulation results confirm the
superiority of the proposed method compared to previous 3D imaging techniques.

Keywords: three-dimensional imaging, integral imaging, lateral resolution, depth resolution, incoherent holography.

AOY
aib g yiws b8 WWW.OPSLLIF colu o a8 cul jLiel slls 5,90 5 allie oyl


http://www.opsi.ir/article-1-1437-en.html

[ Downloaded from www.opsi.ir on 2025-12-15]

\WAS ags YY) -

» (X,y,Z) QLA’;;'M)Q (Sdw fyﬂ)kso.”g"-u&d
sﬁ" )_.J Ja_ws.: 0d— u_,.: )..»9_.4) )‘ J‘—’) d._Ja.J‘) L)"’L‘“"‘
1358 o s3kesl 10X, ;)

oST O, Joi Lwil (392 &yl 8 el Jlgio 3 g0
JeSey laiie 5l s Les O, 48 el 4SS o
2 (XL Y1) JeeSn bawg a8 canl (X, Y,2) ooz
Q..))s] MA} 6‘)._) QJ‘JJL\J w‘ 0 d.mli.) (:“ J:s..a.:
LgLa:J,..SU.: ‘-GLQJ ).:| b (X, Y, Z) o> J..Sa.: )|A§.A

ged oz ;0% L) alides jiglas o blis

0(x,y,2) = Y0,(xy,2) ™

(IH) U»g..\.o.bb' ‘S)lii f‘.o;" -Y-yY

sl a3l dHT (ogaeal LS ples o
plod S5 ady g el Glama o Ll SO Sl
dH g, 50 [o] el A>g5 0590 b 3l 4y 98 SO
09 g yigmal i SLly) o (o 00 ol o
ol Sladl pyglas 1055] caws 4 lan &8ly o cpl &S
L o m file S Oy 4 (6995 18 1
aalsl o (V) JS8) sed oo (2,8 (X Vi Zy) ol
g (4,1 S dags | t(Xs’ Ye Zs) (o pgeal
9 po—al Slaise (Xp'yp) S psS o0 b Gamgo
abal, 5l esliiul L aaxal P (X, Y,) Gl pslas
adlye SO an ) Slall pslas 51 o 2 Glgs e (F)
2,5 has S W58

® Integral Holography

IRl SE5598 (5,9l8 g (owiige il IS e § Sgied 9 Sl il ,45T (o) lor g e

doddio —)

S Gt Gl ppgal 4 axg 3l Gldle o
Lol asisls oy a5 g, (g9, bodsl JolS” oledlol eos
S g JIRE gloppaal ulel p ogzge (gamans
9y SUll (egden e a4 el o,
9 003.3 u.ujd.o.ﬁbl.v )54 é..uo la ).'sl..a; w L )QB c\S Qo>
S8 Bes g g0y sliwly g0 o g0 ailgsy Cyioren
bl Gt 5l g by, i cpl jo (plply 04l
oyl ) ples 5 (JIG (g)l0 5 paal (g, 90
) o dw SIS O,08 Gl JolB 4 o oo &Sl

Sy Sguge gy (el 5SS e A s
SOl o9y Y

99 Gili 5l el oo MIM 1y T a5 csolpiion g, ,o
IS G p e 5 (g—eals (LS plos (55,
g g0 00lS zrisgi dnlsl jo 4 0ed o colaiul

(InD IS 510y prguai —)-Y

3ol 5 Slall gl b alopo g0 s INIT s,
5 Sl pgbas oJol al e o [Y-F] el Sl
Slr &S G L3l gl e tud aimo ) i b
L o all S s eolitul jglate (pl
oaly lad (V) U8 0 o Gy &5 el lasis
Gt pgal Sl 5lojl jslate 4 Cunl ouds
Cool S5 ond Cod psla asgazme Sl oolil
e Wl (S el | Cod galo e SIS usSe
Sl oS Sl gor 31y (69,2) o oS o
JS8) pwlo alais T o Sl pglas saes bl
(V)

0, (x,y,z)={{x —(i —N—ij} +y2+22}
2 )

(L+f 12) 0 (x,y))

Sy alold 5 oy JS slawi i g ap s Nl o a8

! Merged Imaging
2 Integral Imaging

a3l g yiws B WWW.OPSLLIF colu jo 45 el jlael glls 590 ,0 allis oy


http://www.opsi.ir/article-1-1437-en.html

[ Downloaded from www.opsi.ir on 2025-12-15]

\WAS ags YY) -

sloales 51 Lol Sledbol gl jls a3lg jo g 0,ls o
©)aB A5 WS (o0 (g Egdge (nl s (od Al
sl it INLHH 5 e S5

fem a Sl polal guiine 2o ddnl jo Koo B )b 5
=2y SIS D438 Az 0 g 00y yeS TH L aslde

pyleay sla SNl g, jo.cwl IH 51 s asInl o
D9 oo oolaiwl (g3luil Wy, 0 i Hob 4y Sl
g il ghes Sledbl 5l 6 yiion ppe (o220 DD
Slasd plp iz eadsilusl ngal GlaJuSsy slass

SO W NI

S D,08 TH by g i (00,8 SSE a8

Ml Endli (o9, -F-Y
09y bwg omdw pgai sl ol (i opl Ho
Slaize ;0 Gomduw (o8 @muiS (0,8 090 o0 a3l M
“a pgad g5kl MU al> s sl sl (X0 Y02,
zl il pgo sl o el INl g TH gy 90 40 (gom
S dw ;0 50 gllae SUSE Oja8 b gamdn gl
oad g3l poluar Sledbl 5l jalaie pl (gl el
B ;B )0 Aty e pgal Sdgi gl Inl g IH
Uit 0 a8 Glaslie a4 ax g b oS oo oolatl Zg
&pad GlIS TH (g, s bt Il g IH oy Y=Y
~5lil pgloai Sl il Cal (g5 (es S5
R0 9790 e peal ((Oged paie Gl O oas
O3 L S ob ol gdl G w5 (o0 02 Bos
o= b el oo ooly igles pwlial oo ,e S8
el hls asTInl ealgilasl paa jo blis (5
20 oS e 3Rl el G (20 SIS
Logs 00 5055 iy b lon 45 1, Sl
i g pA el o O el M o ,63J
- Sy S pogei il pslaieas O s sojll
ceiliales bl slass ceul O Lo b ol o
Lol s OF onigilusl plas bl slass lon

M

ool MXN iy Sledl pglar slass

IRl SE5598 (5,9l8 g (owiige il IS e § Sgied 9 Sl il ,45T (o) lor g e

[e(e)2]

IH Gbay 5 Slodl gl o sl (V) U

s(m,n) = ﬂ P (X, Y,)
exp[-j2zb(x,sing, +y,sino,)]dx dy,

)

S o olael opl ols 1,8 wa LS 5l aS 098 o Jol>
sl oo Cod 108 (5598 ceblSples 65K 4 e yilo

F (o )= ] P (%51 ¥,)
exp[-j2z(f,x, + f,y,)]ldx,dy,

9]

(F) aly, . f,=bsing, 4 f =bsing, 7 s as

Ol el S 18 795 o )0 498 had jlade
Sl ddgi |y cllples iz slo JuSy yolis

Sl g Sloll pgad po )98 has b &S aiS e Lo

3O G SUSL O 08 Ao -Y-Y
IH g Inl LSL“U:’S)

5 =l e oladl palas slass 5 Lo i @l l oS
Loy slaw b 3 g glo JuuSly oloed (yizmon
Caomws 40 30 a1 55 0 5l as e dnl o .asb (g9l
o et 5l (g eS Camd oy (S S > Gl bl
olad U rals s 4 cplplo .as)ls 095 wyogleds
P yob a4 byl slaws ( Sl oyl o oo Sledbl
Oy ralS a0 g glangly oledbl 1 isy
oolaiwl Jdo 4y dH (o, jo Ll ogd oo Shes S8
w5 (F) Sl gl lsie & Lo g
2l it lacens plos P caen b 4 R,

AOD

a3l g yiws B WWW.OPSLLIF colu jo 45 el jlael glls 590 ,0 allis oy


http://www.opsi.ir/article-1-1437-en.html

[ Downloaded from www.opsi.ir on 2025-12-15]

\WAS ags YY) -

©

(@) Inl, :hg) dm 10 Gamdw pgal (63kob amlio (V) S0

.MOGA ul.w.: l) Zsz &:ﬁMWWUW§ 251

4 bgrye Boc 0 g A S Ojgo o9 es SSE
@by ogam L5 K00 By gl Sl 5l Sy 2
atine pgbai 5l a5 aisS Lo wix e sl ool i
IH ooig5lash pglai (o ye SSa5 & j0d el
bl F-V e a0, b b e cslie iz

= J_..Jj.: ‘ZSZ 9 Zsl Cé,o&?.b)o ‘) M [°"”)9§'”4"""e:’

22 (OiMI YMI o, S 51 ol (29,5 p9lad . pmled
L st oyl i b .ol o o0l oLt (¥C) S

rbal 05 oo ala>Mo o LB gy 90 (29,5 pglal
S5 b lajon IH o Il G335, MI g5

S5 azxas —F

03 ¢_§|)| C)_.‘M 6Laui,9) 6L3|)'.a d_.AL L e w] 49
9 ) 6518 pgal (gm0 ppeal sl
S ppamal gl anim by, (gl o Kpled
Gowdw SUSW 5,08 g Jase (o8 5l eolaiwl b (goman

“aed @l sl gyl (LB slahs; Sl e e
S oo ol 1 Leol pl M soleiis (i, slags sl

&=y

[1] G. Lippmann, “Epreuves reversibles donnant la sensation
du relief,” J. Phys. Theor. Appl., Vol. 7, No. 1, 1908.

[2] V.J. Traver, P. Latorre-Carmona, et al. “Human gesture
recognition using three-dimensional integral
imaging,” JOSA A, Vol. 31, No. 10, 2014.

[3] M. Ghaneizad, Z. Kavehvash, et al. “Human detection in
occluded scenes through optically inspired multi-camera
image fusion,” JOSA A, Vol. 34, No. 6, 2017.

[4] M. Ghaneizad, Z. Kavehvash, et al. “A fast bottom-up
approach toward three-dimensional human pose estimation
using an array of cameras,” Optics and Lasers in
Engineering, Vol. 95, 2017.

[5] Y. Takaki, K. Ikeda, “A Simplified calculation method for
computer-generated  holographic ~ stereograms  from
multiview images,” Optics express, Vol. 21, No. 8, 2013.

AOF

IRl SE5598 (5,9l8 g (owiige il IS e § Sgied 9 Sl il ,45T (o) lor g e

Olllnl — S(Ollnl ’[m’ n]) (a)

o=l as el pgas ojlal o Slee § a0 a8
29 9 0]\ Jeolo pgmai Lo Sy s a3
Sl 31 pad po o aialys ol O dH (g >
bl &9 01’InI 29 i
55 9 005—ai =S {0 Y )Xy <X <X,,y, <y <y}
255 U enleior 5050l O o 5l bl eon
(Jolo pgal i ol 4 0gd ol Ol

30 cawlie S5 5,08 b (gaman Oledbl gl 0"

ol 00l oy gilwdds ool b oy i o

Siw anns Y

4S5 S oo B 5 (V) IS o | (amans 108
Sl lass 3 1,8 7, =20em 5z, =10CM 5ee
IH g Inl slo g, L) gilwand lool ML g, 3oz
6@6_9.9 L ‘) OiIH 9 Oilnl ).’BL»A.: 9 ool lnl_>u‘
robas 5 aS e bilen gl e Cows 4 243112
o S8 a8 Lal cowl Ggllas (oo ,e SIS
By cas o pgai 3loil ) 5 e camlin Mol
ool gy LB o0l zeog b s Bes 4 bgaye
odd osle Lz (Yh) JSi ;o IH gy silusl mls

IH )é ‘09‘:‘50 ol lie )JsLas )é as )9JGULQ.A el

(b)

a3l g yiws B WWW.OPSLLIF colu jo 45 el jlael glls 590 ,0 allis oy


http://www.opsi.ir/article-1-1437-en.html
http://www.tcpdf.org

