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Abstract
"Three-dimensional holographic display technology is a sign of future technology and
communications. This technology received global attention for the first time in 2008 when
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Prince Charles delivered a speech at the Global Future Energy Summit and appeared for the
first time as a hologram with the aim of reducing the environmental impact of the royal family.
In the past, American leader Al Gore launched the Live Earth Tokyo concert in a sophisticated
virtual manner - through holographic display. Three-dimensional holographic display
technology is also known as "Musion Eyeliner," which is a development of the well-known
stage trick "Pepper's Ghost." Three-dimensional images (holograms) are displayed as moving
images on the holographic stage, creating a three-dimensional illusion in the audience's mind.
All that is required is the presence of individual camera lenses for filming and a single display
device for playback, hence the term "glasses-free viewing." The research discusses the different
types of holograms and the developments that have occurred in holography and computer-
generated imaging (CGI), as well as the development of technology in generating images
through computers and using them in holographic display. It also covers the use of computer-
generated images in the production of holography, along with the presentation of some
television works that have used computer-generated imaging technology and integrated it with
reality.

Keywords
Three-dimensional holography, three-dimensional virtual communication, holographic
communication

daaial)

43l 50 e ) Jalaty Lais g lagy) 5 el Aoyl codle il e Tasl ¢ call g aled) o A8Mall 3 Canll ey
A’ 4lSa) 5 gallall g sinall e Jlae Yl anaall il 5 alal) cilall e aSlilly ¢ Lgle 5 o) 2y
g ol o Rl bl 5l (8 s ) 5ll) dannall 3 ) suall odd Aidll pulaall Canall Jliy s ¢ Aaall cailall e
o Gl el 5 Aalail) e Gl (e Y B sl sed) Al A g yma 3y ea gl ¢ Ll Lol
s3¢x i) e lgua ye A8 jall aalie Jead aadid 3 Cilaeall 5 ¢ Aalai¥) oda Cildal sag 3 ya sl sell o sacailly
Zomall Jlae 8 Al

daayl) Al<ia

Bgual) gadl Al ) o Canl) AlSie @3S 5 g )y peail) 4y ey 621 o s S paEl) (l b
Ay S U gl 8 AU (S L g 380 LglBTg 7 penall o B8al) aB) gl aa( Bl a ol 5¢d) Aaminall
?(@\P}l}é\)w\j:&gﬂ\QM\%GAJ\‘EZ\SM\BJ}A\cA};d;ﬁQ

Gaanl) (dan
Ll g = puaall o Eiall @8l gl aa( sl s shsell) danennal) 5 ) suall grad) Lyidl) ) Jom sil) LY anl) Cang
ABPIREAL

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 144



Yove uhusi Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

s .“ :. i.

ch é;\.daﬂ\ CA:\T);“ 3)};4]\ @(4&5\)}}]}@1\) FOWEOA| BJ}AA” = \:\;}S}.\S.\;\.m\).ﬂ @mjj\ cg_\.d\ Caanll cﬁ:a
Aaadl 4 5 50 A g 5800 3 ) gaal (m e lallaie () Jeagill @lld g ) gl 5 Belida) (o Ll dd J3 g ¢ 2 sl
sl sl sl Ay doa jusall Jlee W) ians Jalat ae (1 o) 5] 485 e Ly Lguia yo 4 320

AR
¢ ol saslsel) sale )
¢ il ya sl el il sl ale Y
$ Al s ) seall mofal o 5l sell) Aanaall 3 ) gl ad Lin o 35 il ale -F
ol sl sl Ay =yl e L je ol Claad Bl g )85 o5 a8 -8
o sloll 7 e o o ag -0

Holography (2> s s¢d)

Mosia e e s ML Ayt ) Gl sa" Al ) LS (e e s sell el callsy
slysale) sa Al ya slsell ) melhaall 4y 50l 6 guall s gl ilag) Jlail ala) D6 Jini 58 (31 1 5g])
L o153 5 iV pemall daniall &gl e Jalall (g il 03l ¢ sile (i 0t AalaY) ) 5aY)
L o1 955y sl o3 Ladie ectlyiiaad) im JalS JS A aadius ol cclld ey V£V ple 8 Ll e gl el AluY)
saaiall Y Sl (e JS 8 slale U8 (e VATY ale 0 Sla) 4500 ) e ol sell Al L) &5 (e IS )l
s gl A3

rAdalidall cila) £ ol ggd) 5 cApualSaiy) Cilal £ ol gl (ABLY cilal & gl gl 1cilal & gl ogd) £1651 -

)y ) pamr o) U mitiy alad¥) (SO (5 mmdl (myall Jlae (3 <l bl 5l (e A1 o1 el L 51 g3 a3
At Il ) ) Gamy e by L5 o) il 820 () el j ) sell anidti g Alada 38 Hhay Jpealdill 5 (Ganl) (St

rilal & o 5d) (e Ol il i llin
reflection holograms 4xsdSa¥) culal je o sell -

Transmission Holograms 4:3&ll <ulal j& ol s¢ll-¥

il Sady) cilal 2 ol gl 12

o g s 138 ol sl s e o pual glad GulSadl ook O 15 5em JSE (ST ok oo el 5l sg)
15 snm JS5 2000 (33 51 e el o) sl ehially D Alle A1S5 L iS1 5 53 gl Aulle 15 ity el g 515
lealish (S G 1o s FSY1 5 el gt slsgll (0 g5l 138 ol e shsgll JNA (30 6 gl plads JB5 a5k 0
Slo (5 5ind L3 Sl e o A Gy ity Lo A sl el e ) sel) (JEa) Jpsns Sl 3a dimidie Rl
ASaY) ol a5l sel) (1) JSE mam s

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 145



Y.Yo i oy g pdmdl g cpalill ddad) —  pealdd Alaal) — Al gl ) Adaa
ds SO i > , X} 2

heam

heam spreader

splitter

mirror

spreader
reference
bheam

photographic
plate (hologram)

ohject

lSa ) ol o ol sl eidagy (V) S

dudSaiy) cilal S ol ggd) Jaaa V- Y

o Ll 43 B3] 3 5 Ll pan gt (el gLl poanmy il 0 e o punll 1 5nma 3l i
Laoall glad g G e lad e lad ) g lall)

dalll e abady (8l e o geall GulSail sy (@ gl dae) gl pn g ddasd o D plad a6 Q-
A8 e 55l

e gl da gl e iy e g o el Sty gl g 3a Al 3 U g pal) gl g 58 o

LS Al A gall Als o938 68 Jaan (oA Jalaill Jaad (jlalay 9 4) je 63 g8l da sl die S 5 aa pall el 8L
(Y)dsal

ohject

ohject
reference 1 beam
eam  shotographic
plate (hologram)

Image Recording
pnalSadY) cilal s sl o) Sraasd (V) SN guidagy
ety cilal S ol ggd) sl Bals) YaY Y
s ye oL Caeadial S Al 3 s A saleY) glad aa g oy SN As ga sl Bale Y sale ) g lad aladiul o8 -
ol
(F) DL QLS S 43 3515 5301 g pall (s 3 o) ) gl S Al Y1 5 5 el gl -

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 146



Y.Yo i oy g pdmdl g cpalill ddad) —  pealdd Alaal) — Al gl ) Adaa
ds SO i > , X} 2

reconstruction
beam
position
reconstructed of image
ject front ;
ohject wavefron iotagraphie

plate (hologram)

Image Reconstruction

Ll cilal & gl ogd) sl Bale) gy (V) JS&d)
;}A\&u\ﬁ@b@g_ﬁ@gm‘@moﬁﬂqugﬂ\w&d@@@\&ﬂ\j\au\)’;}b@\)'._.m:a_

:\.I"j\‘)w\.gﬁc.b.a!A.\f—bﬁ&ﬁ)}d\u}&jce‘jﬂ\Jiw‘&ey@&QLA\)QJK‘%J‘AJA J:\MS(:SJ-
.~'.

-

:(Transmission Holograms) 438Ul cila) & olsgl) -¥

Clipdaill 5 4 e glsed) g yall 8 andiudy ALl Clel e sel) gl gl aal AL Cilal je o) gell yiad -
Ageluall

Abuall salall (e 388 ) A8da e ¢ pall JAIN Qs (31 5 e Sl je 5l gell 230 oL o3 -

Sl AEDEN 5 ) gual) Balain 2y K1 AdA Belia) AL el e o) sl callats -
(8) AL WS

beam

beam spreader

splitter

laser mirror

heam
spreader

reference
bheam

photographic
plate (hologram)

Ji 81 5 5l se) Transmission Holograms g (£) JS&I

ALMAL Gk e clal S ¢l sl Jaa VY

e platil o LS e < dlulaie ¢ sin jime 58l )l 0080 (S Gyl e el s sl i o
Aall 3y yha e il e sl sed) Janas (A pladll e g0y ¢ lalil)

OISl e (Sl oy o3 SN e Jalay 981 30 (g ¢ guall (ulSadl G5y cplall @ S 5e oo (AISH plad )5 e 22y
A g gl Al e

A5 5l A gl e bty 61 e e W s al) pla QS o o

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 147



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

32 il An gl e Lgila g s gl sedl 558 o Agmnsall pladiy 350 S plad (e Aa dngo oL s o
Jaly Jaa

;5L cilal S ¢l ggd) £y Bale) YT

IS Agma yall plad Lgaladiinnd o5 3 4y ) 30 ity dmn g alyg ol 2 sl sgl) selia cLiaal) sale) g lads aladinl o) o
) Als e

ol ge el UM (g ¢ sum Aadl ADG pais cdagmaal) Gyl 3L cLiy) sale) plad quas die o

Bosea gy O 4l ol e slsel) IR (a8 8ka asa (Likall JaY) Cijaie gt pladie

gl Lgaatiiad (1 ) S Gty caniie g0 5 (501 1) (Lol ) 8 palall) Tl 8 gual) A g lal) IS0 o
il dglee JA ool ) <)

(0) ISl LS (U 5aY1) (Auisiall) 3 5 5 ) gaall Al g laill (S @

secondary image
(first order)

i 4

" undiffracted beam
(zeroth order)

reconstruction
beam

photog;‘aphic

rimary image
plate (hologram) s G

(first order)

Image Reconstruction
33800 ey oY sl oLy Bale) g () SN
Ol Gl e gl e () Rl Y ey saall JS ) Al a2 e Sl a3 A LS
Y gl dieloas o Sidg gl by seall i)
(A sl Canadiin) A A gl 311 (a4 5) B geall ) g ladl) Ayl 3 Gl o) e o) sl Lk 1) e
(1) dSilL sl e o) sl als B3 s 5 (A 5 ST dual 81 5 ) e (5 s

virtual
image

\""-.
S
S
— \I
-..,.\

™y

.

AN

Image Reconstruction
First-order Virtual

(primary image)
83801 iy shsell oLy sale) sy (1) JSA
218 slsal) alal 53 53 50 a5 ST AN 5 5 gom (5 yins by guall (g i) g Ll Ay g) 5 il o) s sl sad) )L ki 13)
Sall (V) JRall LS

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 148



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

real
mmage V
i S
S
S
. b
—— ]
'\ \
S
—_—

Image Reconstruction
First-order Real

(secondary image)
328l Cila ja 5l el ol Bale s (V) J
:(Hybrid Holograms) 4atidall cilal & ¢l gl - ¢
aliall (e e plaAdl A s Al Sady) g AU Sl je ol gell (e AuS 3 Adaliaall Cilal je gl el ial -
Al &y peay ol il il ALl g ALY

(A) JSl LS Adinne 4padl 5 <l 53l 5 (Gae I3 ) a0 5S5 Adalidall il 48 o) el oo -

Hybrid Holograms dabisall culal ja ol sl (A)JSE
s lpaal) g bl g cullul) CGIqgwbally S gall g gaaiil) 4485 & i ghatl) -0
ida g .J\.a__;\}“ A alieg ) pa L) @ ARG i e B e <2 (CGI) Gonlall Syl sl 4

(e Ar) 5 A sana (B Lgadad 2508 5 ¢ B ll y gacaill 5 il s 1) Jlane (8 Al ) shaill (30 CGT a2 gl
(& Jexall apanaill 5 gl araaill g CUSe Y1 5 el 5 ¢ g 30 5 D8N delia Jie (Lol

el alasind 4y a8 gl aaliall 5 LIS 5 JISEY) @l jas 5 oLy de siie iy callad e CGI 4 Jaids
o)l aadig LSy sady ziladll oL W e 5 Cinema 4D s ds Max™ s Maya Jie ala¥) 45306 il sas
JEY) A ja Gl (S) 5l 5 oyl b aadind s caaliiall e dudl gl el 4 peadl <l isall 5 5elial) g
Al i8] Clalal) 8 e

Bga sa e LIS 5 AILA dalie (LY DY) delin 8 Lealadiind ¢Sy Cun e il g Baaxie CGI Al il
OB g biall 2l 5 apadl (5 lenal) mpanaill iy 3 a5 Bl s nd olat Bl ClalY) delin iy disall &
S s Alda aalie GIAT e Y 5 dadas

o ) gl 5 LY a5 caaliall 5y geall 8 dpnada g Aaadl 5 (33 Jie lbaad Uil CGI A 4n) 58 «dlld gy
LS cpliadll s Agall jualiall e dplaipd) deliall b Lgaladinl b Lol aY1 58l s calas) 45NN jualiall (LY
(7) b 3osally

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 149



Yovo Lubadi Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

) ol Cplfiaall an gl S g ) paat Qe 4488 pladily GG J) A0S a5 (1) 5 5 sl
1 AUIS A ) Cilida B (CGI) @ gmlad Ll ga 341 gial) ) guall dpanl) g 44180 V-0

G5l 5 DY) IS 8 Loy 4 il e lia o gaslal) Aausl 5 530 gidll jgeall 3y b ja Jgell delin o
sale) 5 Apdl 5 dala ol il Aila 5 Alada 4y yeay all o oLl 2DV g lical an s 4S aiall agu )l
Canih g dadiall AV e 81508 15 50 o salall Aol 5 Al i) ) geal) Camd A0LA Clpadld b))
A ey e s 2 ] Baaa i)

Y &l gl ) Wl o sulald) Adai) 5 50 giall ) gl JSGE 2 ) el @l 5l g aal @Y1 (15l @
of Ay ) s Rl o) A3 el 5 ial il iy oLl zan (AR) S0l @55 (VR)
il 8 Amd) 555 pale o lat s 8 Ggas 1550 o guslal) Aansl 53 50 i) el (anli | i) Sl
AR clindai g il Gl sa g il 3€laa s VR

{(CGI) Gymlal) Aaul gy 5 gial) ) gaaally Aalasial) Ly guulal) L ol i€l s Y20
cllanal) an b Lad | Jualdill g 4Bl ) (o dlle pplaa ) cllag B g (Cpinal) sa o AL Ciliswad 2gd
:CGI sl sisi skl (b Ay )
Ay A dala g DY) delin b Lealadind 23 «CGT bin sl 631 ) ol Ayl 8 bl y Gl o
oany & CGI bl | )Sae Laladial " gilise " 5 " 555 Sl Jia a8V Cigal s Ay pea) <l isal
A el 2l
e sud ST S CGI plasind 8 2281 iy Sl Lasii CGT L o 5585 Caagad cdiall 138 8 :lyisnnsil) o
"adllaall &) pa' s "Jurassic Park" Jie a2 cilie daladl <l isall s saliadl (e aaedl 8 Sl
CGI L 515383 alasiin 8 dpe o5 4lG Melulin”
il gl B3 m Gslaly Lagd Alade il skt CGI L o) 5S5 Cangl 63,81 i) 8 3aal) 2lY) o
A2 el Jie cileliall (e aaell 8 Sl ST o gudal) Ao 53 50 gial) ) saaall Canuial da) i
el 5 3 smll 5 (5 sbanall maanatll s el 5

sdad) aladiuly ciliisll g sLESY (3D) Slagd) 4SS 7 ilad sl ddee A CGI Apdai Y20
waads ((Mesh) s sl A8 anly Cojad b)) 45006 Ll (e 40 oL Ganali CGl Andai lee -
Clanaall 5 @ a1 alasiind oy Lgiadat oy Gl dpaddll o U jelaally ISl s JSAN Jualis

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 150



Y.Yo i oy g pdmdl g cpalill ddad) —  pealdd Alaal) — Al gl ) Adaa
ds S i > , X} 2

Cinema sBlender s Autodesk Maya Jie sba¥) 4506 dadai mal s Jie ¢ 3laill 224 LY dacadidl)
AD
Al y (Sl y JSal Jaalds apaaty (ASH Ll JSLel L) Jia jualic dadail) ddee Jodi -
Ay yaill il gol alasiind oy DUl g 3l o) sl Jia cdadall Jusliill 5 ol sall 5 o)) Y1 5 s il
A sthaal) dpadl 5l 5 elaall (58a3 s (58 JS Lehanty o 3lailly e DUl alay)
JSaell s JSEN agd ) ABLaYl calad) 480 A dail) L 38 jaa 5 48 ) jlea CGT Andet Adee i -
BSlaall Cillae 8 any Lagd ol 4D 2 3Lail 0 aladind oy Lgiadad oy 3l CllSH 2d) ) Jpalél)
Al A0 5all lial) 3agail Ay el ol i el (Gaal g Claadlil) el yad g iyl 5 BeliaY
) gal) aladiuly JISEY) 5 sl o Lasy sl 4500 da el il ae Joladll Junadily CGT dadai ind -
JSI ge (Polygonal modeling) <laliadll dadai st CGI A 4exdiua) dadaill Ll Gu (e
18 sud )
Jidi alag¥) A5 Aed oLy Cilaliaall y A e Ll dpusighl JKEY) alasin) oy (cilaliadl dada b
Aol 5 Lalai) o2 Jay ) a5 A0l Lol a8l ga 3aa3l (DY) gl S eliadl) 8 L) alasin) &5 o sthaall (<))
Al D6 (S (LY (Faces) 4 Y JSii s (Edges) <l sl
Lediiad (S Cun cdala Ll g5 dndana = s o 0 5SE Al JISED Gulia s 13 labiaal) dadai aladiul sy g
Gl oo OIS S Jhand 5 388l Jaalitl) dilia) cacnaall 5 cpiliall (Say cilaliaall g L alasiuly Jlad J<
Al A8 el el Aglee 3 g8 U sl ilaliaall Aadad aady ¢ da g1y ol gall g Laliill Jpant g Cada g AL
ol sall 5 IO 5 3elial) ol yils ke ()Say 5 esliiall Sl Ao dpad) 5 5 Jaualds 3t 4@l 038 =5 CGI
gl s ljadl) el Wil it claliad) dadas g8 el J) dila) Laadl 5 2 pea @l o J seaall
A0 el 5 a2 5 AS jariall o gus 1) oL Aalee (e oabid 12 3 IS 1 6 LAY Ay eadll <l el (gaai
Al

Jeil) #LaY Non-Uniform Rational B-Splines 4:ifi aladiu) a3 CGI 2 NURBS dalai ¢-0
sl gad) a3 A A4S 7 ghandl g

L ity ¢ A O apenalll 5 A8 jaid) a eyl delia 8 Aeddieal dadeill Cullul o NURBS iind
Non-Uniform iy eyl 486 & shaudly JWSY) Jiail B-Splines <liaia aladiul e NURBS
oslaidll e a )il G 38 aSad 41S4) il Cua (B-Splines Chiiaial & skl aal Rational B-Splines
Cliaiall oo )l Jiaill 5 055l (4 aSaill 5 pSaill Lalill

rllh B Lay cala¥) A Aaladl) Ades B Sayse ) ja NURBS 4l g8
Adle Ay Al ciliaiad) g sabaall JIKEY) Jiiad e dalle 5 08 )

sl Q) e @bl 5 Jualisl) 8 Sl oSail)

b S Al 5 dyinie = shaw L) 4lSa) Y

sl o paaill s slina¥) 5 S ol 5l gt AlSa)

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 151

—

o~



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa
dcliay 3l sl 5 cilatiall aaaiy 4 aiall o su il Jie CVlae 8 al 5 JS3 NURBS 4 axiiu
Baiaa JICET o LY (paeanaall 5 cuiliall due oy cliilSa) 98 S A g pe Aol s i g3 by ASE Gl 5 cl L)

(0)0) J8EL LS Gulle Jaadi 5 48, 438l 4

NURBS model

NURBS J! 4adai puags () +) Js
el AN 3l Ly Cldanal) e Aailall ac ) il 5 il 3 ) sl aladind ) CGI 8 lelaY) dadad i
Gle el a¥) Aada adiaiy ¢ Aladg s Sise A8 yhay Alelitall g 5 puiall 5 samal) JISEY) cLiSY Al oda a2dius
(Sl Clagled ac ) il 038 Jai G Sy 5 ol AEDEN o 3laill ol A 2aad Al el Y1 5 a0 g8l (e Alusls L)
Agudigl) s dpboad) lilaall e a e 5 ¢Sl pdaill 5y gaill 5 el 5 ¢ ) Sl
Oo s S el e Yoy Asgan s3iaa s saaeie JSUi 5 Jalail oL reanaall s cpuliall Cule) ja ) dadel pi
A pdie JIKAT 51 5 e 5l 35 Sie dpunia alail LY Gase 3aaaall ae ) ) alasiivl (Say ¢ sy 23 salll

teb LS a5 Ll Jal) (e A gana NURBS dadal pladiad jhgy V-£.0
Aole il g saieall z3lail) oLl Al sgs )

Aomliia anlial fLisY el Y15 ac) g8l aladiiud sale ) AulSa) Y

ol e sl g CaBlia ) ad gl Allad Ay s b g3 Y

AW Sldaaal 2o )8l st 5k (e A g 3kl Jpa A0S

:(Texture Mapping) al sl (s 42585 1

AN JISEY) & sl e e 4l ilai ol ) gea dilina) CGI (8 (Texture Mapping) o) sil) (s 4 e
I dane Gualas sedae Gt (Say Cum canliall (8 Dpadl 5 Jousalitl (3atl o) gl ) ) secall aladiad iy sladY
o

Al i) Gl iy JSEY) e b1 A0 Bl 5 geall e ala§) 005 Bl Jay )y (52 5k (e o) i Gt Alee 2
Inverse ) =Sl Llawy) o (Forward Mapping) o) Lliuy! Jie Gueil) el ahasiuly & shull e
JSEY e o) il ket i b1 A8 LA ) Sl dolis Ll a3 o (Mapping

Bump ) g!58Y) kil A Jie desiial) o sl 5 da gdall ol gill 5 dalall ) geall Jia ol il g5l Ciline alasind (Sey
2SIV 5 ApalSai) Jie ol sl (ailmd Jyans Uil (Say e 5 (Camouflage Maps) 42l 13 A 5 (Maps
e By yeay <l el 4883 5 el

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 152



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa
: CGI Ll o daildl) 4l i) 3elal) 7 dai-V
Alladl 8l gall 5 ¢ gual) slis  Slad ) Coagd zilai & CGI (8 el o dailal) dual Yl selal) zilad
Jhall 5 selia¥) ol il Gaiadl A0 5l il sheall 5 C¥aleall (o Ao gene zilaill 038 aadind |3 (S5 Aal)
(o8l S LSV alSasYl
a5 LSO s (g 585 e () 538 Jie 40 508 (salan e ol il e aildl) Lual i8Y) 3elny) z3lad adiad
48 55 0 Ay peay B g1 3 el 5 sl ae o gl Jeld slSlae z3laill 028 Jglad  ulSaW) 3 im0 518
Al g
bl ) saiiuall 3y peanll el il £5) 8 Gl g5 A8y ST el 3l e Aailall Gl @Y selial) z3lad il
Gac 5 Jpalds slacal 3 adlog Lae il gl SOV 5 (alSas¥ g Jlal <l 58 at) CGT lindad 3 Lgaladia o3y
Al aladl e
> zisais (Lambertian) <omeY z3sai Jadi ¢l 3l o dailil) duzl iy selad 5 ) seiiall zilaill (cany
b ¢ 5 (Oren-Nayar) Wi sl 3 sai5 (Cook-Torrance) s ) 5i-l S #3503 5 (Blinn-Phong) (sl ) 53
Leal) oty ) Aualall 40 ) sac) 8 5 5y jall aiailiad 4l 723 508 S
ol a1l 8 Agad) g Sl g ulSal 5 Jaldai g Belida) <l il 3aa (S coly il e AWEN 3o Lial) o 3lad aladinly
Aadl g ST sag aalial) Jaas 3 ablasy Laa calaV) 3500

s (5 jarall |y saaill 5 A paiall a5 el 5 AV delin 8 z3ladll e g sl 138 addiey Sluad
a5 sl

: CGI (2 apail) Aylas g 3pla) -A

85 IS8 Y A0 A 3 aaLiial) 5 SLASH dn s Belia) (Sl dilee ) 0l CGT (8wl dilee 5 3elial
Laiy dgdiall 8 A8l 5 (3iail (5 LAY A gual) ol il 5 Jlall g selial) <l 58l L) ) selial) dlae Cangd  adia g
(A ol skl 1 Sl 5 ) gall g 3ela¥) e 2l Ablgl) ) seall il 58 ) sl dlee gl

ARl o5 a3 sl g olad¥l g 5l g o slll i BeliaY) (ailiad apady seliaY) jalias aaad Jedi sebal) dlee
Slo Aalal) selmy) g Al seliall s daclill selial) g Auhadill seliall Jia selal) ool il clasy dalisg el
AV Ll e 2aall 55 ) saall

asad aty ) SN e g 1) il ) s o 2l JLuSV) 5 LulSas¥ g JIall 5 8elial) Cilaa Jalis agail) dglac
Gansal) @il 5 Jll el apafill Jie apafill s Gaadaty 4633 ) e () 4 el il slaall 5 4y yia gadl Cla sleall
AR o jall L  3eLiadl]

il Jualiill 5 el gl Jaxd s alag¥) AEDEN Cile g 1) L) dglae (e Gl 12 3 it el 5 5eLial) dlec
selay) dail W e s Cinema 4D s ds Max™ s Maya Jie desiial) sba¥) 4330 ) paill geal o aladind o
Oy Jlad JS aail) dlac

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 153



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

: (Global Illumination) 4LL&l) seliay) cluils -4
JSi 25l 5 alea¥) e ¢ guall Jelii BlSlas ) Caags CGI 8 (Global Ilumination) bl selal) iy

¢ saall Jeliil dagis cuans Al LSOV 5 QulSas¥ s Jhall 5 selial) ol 53l ad i) (3 pda sae colil) o3 Jalis | 2l
1)) S LeS Slag) A0 danl) b

ban (e Agadl 5 ¢ Al (3DU) Q% Cus ((Ray Tracing) daSY) i 46 & ALl sl Cilii s
AasY) el il o aaied Al o0 ALl 3oLl <l 55l o o) &) 5 pluaY) ae Llelis a5 3l
Aaad) g il Gl LSV 5 (ulSas¥) 5 3l all 5 7 shaud) ae

Direct and Global lllumination

Direct

Global Illumination s (V1) a) sa

el sSlae e Jasd (15 «(Global Hlumination) sl @Y1 Lalall seliay) 458 o Adla AT L
Image-based ) 5 swall e Aaiil) selial) Jie colyiss Al sda Jadi Al 5 3 sall 5 alusa) a3 (S ¢ guiall
Adlia) 8 aalud o(Indirect Lighting) 3 il yall 3Lyl 5 (Active Lighting) 4kadill 3Lyl s (Lighting
285 S aaliall ) Aalad) selial) g Jlall 5 LSV (ulSasy) el il

o34 Ll celld pa g 4883 Jaualdi g dpad) g ST | edaa Lgpdani 5 2aLiiall 438l 5 (an Chaginst ALalil) 3elial) (ol
iall oy g Ay 8 UL Aladia) Wy A 53 gall Adle il (ga) Jysha Aallae G g saiee s Culyil
CGI alle 3 Jlad J AL seliay) clipdad gaiatl dadiial) Cilma sl 5

s dadiL ) -

Jery A8l 5 48y yhay 5 guiall ol sl 3lSlaad (2 guladly 320 gl ) geall) CGI (g8 Aoriinaall pns 11 4585 58 A28V ol
Bad s () sh by A 038 o g Aial Y1 Aalidl & LS aa Jolii Laty 4 gudal) Aad) jlse i Bask o0
3l s 3 el 5 LS pa Lele L 81Sa 5 pual Y1 Aaldl ONA | 0l (e AaY) jluse i JOA (e Juy €
elay)

A ey < il die i Lae (IOl 5 LSOV 5 (lSasY) (Jie Boantie 3y peay 8l ok LV & A8V a2l
ClulSail 54380 DU 5 dum8) g e la) L) A2V atiill Sy ladll ¢ guall ol 38 5lSae DA (ga Aundl 5 5 484 Al
il 5 il LSl

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 154



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa
ol gl el aaladind a8 Lee cdadlaall 38 (e )5S 1508 Gl g Uil Cala a iYL i) () (3 pa g
i Len a1 Raal C gl 8 AasYL il Cilas el sl 5 5 a8 desiall oLyl anf | el

) BV @) ol el Jie dde il colipdal) 8 4aladiud
sl 4880 31Slae IR (o Liandl 55 L g pall ) gaall 8353 5 a3 CGI (8 4 4 s A2Vl i) cale JSG
pana 5 Ay lenall Auigll 5 A8 il gus 5l g Lapaad) Gl 3 Loy e liaall Caltida b asl 5 3l e iy ¢ suall

Boale 5 Adade 4 peay o lad (LY caladiial)

(Radiosity) (sisw g3, =
A Gad (pmlally 8l o l)) GG (o8 Aoaindl) seliall i 2l (Radiosity) s sl

Aaludl & chanl) G due LY A8 Jols fase o 23 saill 138 daing Al 58Y1 Aalid) 8 s go g dedl 5 5o Lia)
Al A

Brgial) ladY) ApeS Gl w5 (5 pinal) mhandl) Glislll (e de sane ) Aalod) gl 4l oS g0yl 48 3
3liS 5 plady) Jliind o 5 0l o 2l <haul) o sl Jied &y il (e ) JS G il
LlSasy)

Al 5 Aalall ol il 5 ¢ guall LAY e Bloally Al selial <l il (3a Sy ¢ sl 1) A48 aladiuly
Aalud) L 8eliadl Aliaia g dgndl 5 00 (Gaiad o Jand ALal g Ao Seliia) BlSlae 40585 i gl I yiiny daclil)
Al 8y

3inall 55l cilalial) 8 4als (ol dallae 5 55 508 Al 3] 50 Jans sl 1 A0 123 allay 3 e g
I s ol laad o sllaall < gl il pendl) 5 il e g ol CLES aladiul 3 28

Ao g pall ) gaall 8353 5 a5 Al 8elial il 5l G8ail CGI Jlae (8 48 811 it Jaws g Hl) 4 cple IS
el el s ¢ elicall asaaill 5 o s jlarall araaill 5 (238N Jie ddlidall Cileluall 8 sl GUai o adding

Agadl 55 Aedie 4 ey e SLY

: CGI alle (A geaill g duadl gl) Gy (31 630 (Giad -\ Y
doadl 5 928 Glpadl g lia oY) o Caagdld Lo Bast ey CGl plle (& o saaill g 4aadl gl (g o ) 63 (3283

oY) 5 4 sl jualiall (any Jand duds i ) d L)
10N 138 gadatt Lgile ] ja quag AN Qi jlie V) Gy lia
Apandll o agiall Cuulidl 5 padl jedaall 5y seaill Coglal LA Cangy auiall (5 padl jedadll jlial o)
o IS gy o SanY) i 4y peail) gealiall (amy Jasy o (e sl Gl Uadl 5 bl 050 o (S
£ soball e ol z sl 4
Jaaldil) (any ddlica) (S Jaaldil) SIS (o gl 5 A28l 1) G 0 ) 53 (Bt Sy :JUie Y1 Jpalall -
o slladdl oSy gaiatl Lelalas ol pealiall (e oo DAl (Kay Laiy cdundl gl 31 0¥ dad) )

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 155



Y.Yo i oy g pdmdl g cpalill ddad) —  pealdd Alaal) — Al gl ) Adaa
ds S i > , X} 2

sl Al ) e 2 el sl JOUAN g selial) ol aladiul Sy 18 (S SOl g seliaY) aladinl oY
Ol A g seliall cilalae ) Jasca A (pe @lld guiat (Kay e Dial) <l a8l of o) sV (oany claay
Aaaliadl UL e Lals gudat g 3eLa)
Apandll ol agdall dad ae Wl gia CGI (4 paiiual araail) (558 o) cang sl ae oSl aganaill -
cd il Sl jall bl g gemall QS (e o sl g paaill gl 2Bl gl g sl Gl (S
Al il g Jaall dands e 13laic )
& At dl) 5l sl saasall il Al Ayl o o seaill g Aaadl gl G 005 GBS aiey Al B
3 yfia g daiee saalie 4 ot 4 6 g Ao sllaal) dail) gaiat] dunliall @ )l AAS 5 Jal sall @l sle) 50 iy CG
akaiasd

t Aaslegd) U A CGT 4 claladin) - ¥
e W sl PR (e dpul) dnaddll 4S a Jeaad DA (e 4A5Lll CGI el aladiuly ciluasdll L) o3

CLu\ G.A\)Q&QU\*\]\&XS?\M‘\ 63;1}4;)5\ Gl juati g A oll AS ja Jad Aald que\dﬁ»;\c«;«\)'ai%
(VY) 3 smalls LaS al o 5l gl A daliall Ll agdal) die dlis JUall aaws o ¥V 4500 ) guall

al o st gl Ay Jabla andal) we Alda gl (V1) a8, 3 50
L sl o Ais 3 oaldl) e Jesd A8 Sl 8 Jreal) a3 shsal Jliasiu) e Jial) 5 S8 8
Ge dinll A G samlaad) (SaTse A peadl s Lmandl O Jgail) Eaal pay ALlS s 5o 483 48 5 cal a5l el
alall ol 8 Al Ll aidal) die s ¢ sald BlSlae
A (N ISy sl o Jails adall 2o ) seda sln) sale Y "l sl sgl)" A pladind sa Jisd) (e Cangll
Lils adall de 3 5a 5 Lo sanma s L e 1) sl L) el (ipaal] s ol iS00 il s alasiinly Al dpmda ) o any
gl e

1Bl aulal) ae Alia b dsal o gl ggd) B guall i) AE5 Y W
Q\M}Kﬁd&&ﬁd%wﬁbﬁu\L,J:\:\A\);)lﬁﬁ))mel.ﬁu\@CG|:\:uﬂ #ﬂ\m&;@eqaﬂu\

o sihad Gyl (oo Al yaat g da sl AS e Jaatly (S pall aSadll | pualS g diala 338 B8 e AS a (sa5al ansll
SN 5EN el iy A8 Al 8 oSl Flajr geli g pladiulys 4n gl JelS laad Cusy denie 4a gl e

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 156



Yove uhusi OJ)M‘JC,AL"\S\JM\—w&\M\—MU&\ﬂ\Mﬁ

Al ALnY CGI G bl o3a pai s Jeudl pad alle (pa B Qg el gl 3 ) juaSH ey

_(\V)EJ}AQLASJS}*\AS]\QLA}&J

Ll adall st S Al gapal 4 pat s an 5l AS a Jiaasi e (V1) 5 50m
‘fwe‘ﬂ‘eﬁws‘)ﬂ.\skw&u‘yJ\MY\@MJ}.\A}‘C&‘?‘f&&M\&L’N\d\AJ\#éw}
p IS AY davna 35 Y @iy ¢ Inferno s Lightwave s Flame s Maya s XSi s Softimage <l

(V€)5) sl LS Bl adal el sbad) 530 dn gl e (g0 pall dn 5l 4 pm il

Lﬂh#&;“h&%}é@\dﬂ‘@aﬁ(\i)ﬁ‘)}a
oLl el s 0Ll 25 (53 S ol Ay o AuS g Alad o5 ol jundll Loy <) o oy gam 3 38 duall 3L Ll

A1 AN gaall

: Ll Ay o
s Al S el o sl sl (o Lt S8 0 58 Al sl s A8 sk (e (el A8y 5l (8 Slaie Y
s il 5 A0 €0 4yl 4 s ge Wl e o (e Slea IS (e sl s sel) 5 ) saaall Lol LeIBlA (4 o

()0) JSl LaS ) o o sedl 5 s ) A (5 seall yedail 5 ) peall Jiisall mhasd) o LguSas

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 157



Yovo Lubadi Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

Alasl sl mal dariiniall (i ) Al pra gy (Y 0)JSE
(V1) Jsily Ls BARCO UDM 554 £.55 (e ull) sl o adliad (ya 30 8 g pladi) g

BARCO UDM paidusall (2 2l jlga g (1 1)Js
3y Ll Glanal @lld g AN e gall Bale (e g siae Cilidi 7 o) o) 5iSia g5l Slea IS (e LY Ay
(VV)dSal LS Al 5 sa il

Baila adal) e Ul (ol g shsgll) S AEYE 5 guall (m jad (sl B3la (g - 5t) iinaal) ey (1Y)
(VA) Bosals LS 7 jusall ool o sl sell Sl i) jeday

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 158



Y.Yo i oy g pdmdl g cpalill ddad) —  pealdd Alaal) — Al gl ) Adaa
ds S i > , X} 2

P ) il

sl |l s A il s slsely AVl el s shsel) i G ashsell 58S gl sy )
i) g gl AuSlasyl el ya ol gl aay A puall

D sl 5l 53 5] Al ol gl (o (L 5Sim g all) mpall Slen elinl 58 i =Y

s32) S paan 53 (a sl b 2 e sl ey el (8 55l el e ading G Jlen plai) Y
O i) e )

ZUY 3a sl sell Lin sl 535 alal A il U1 o gulad) Al 53 530 sall goaall CGI L sl iS5 alaiial -
g all = pusall B o2eih (SarY Le Ry g Ailida \SH)

SeaAS i 5y e ) (3o el gl b AS Sl pealinl) gaen i1 Gl ymshsell el Byl g 20
(Ue el oz shsm e

sila gil)
Jlae (8 Auald s OVl aaen 8 ol 3300 Al ya sl sl 5 ) gacall L) s 8 s pall o2y ) camy =)
gl
I3y A8 agall e LASH (i aaae Cliis sa s duald Glare allaly 7 el e ol slsed) e Y
. el A ahasinl sana Jila e sl 8 el Cany 131 A4S

o Al ) Lgialadind s CGI aand g Aniiall slay¥) A danaall 35 guall Uil Ay & Gaxill 355 0 -
O bl Jlas
:é%b-‘-“

- Thomas J. Naughton; “Capture, processing, and display of real- world 3D objects using
digital holography”; 2010 IEEE Invited Paper , vol. 19, pp. 1134-1156

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 159



Yovo L Odad) g cpalill daadl — Gualdd) alaall — aranaill g & il Adaa

- Stephan Reichelt, Ralf Haussler, Norbert Leister, Gerald Futterer, Hagen Stolle and
Armin Schwerdtner; “Holographic 3- D Displays - Electroholography within the Grasp
of Commercialization”; Advances in Lasers and Electro Optics, April 2018, pp.101-124

- Y.I. Ostrovsky, M.M. Butusov, G.V. Ostrovskaya, 2013, Interferometry by
Holography, Springer Berlin Heidelberg ,P71

- David Abookasis and Joseph Rosen. 2006. Three types of computer-generated hologram
synthesized from multiple angular viewpoints of a three-dimensional scene. Applied
Optics 45,25 Sep. 2018, pp 6533-653.

- Ulf Schnars, Werner Jiptner, 2005, Digital Hologram Recording, Numerical

Reconstruction, and Related Techniques, Physica-Verlag ,P158

- https://www.nfi.edu/what-is-cgi/

- Fouad Sabry, 2022, Computer Generated Imagery, One Billion Knowledgeable, P97

- Jason Tomaric - 2013. Direct Your Movie from Script to Screen Using Proven

Hollywood Techniques. Taylor & Francis.p440

- Pierre Bénard, Aaron Hertzmann. 2019. Line Drawings from 3D Models. Now

Publishers .p 184

- https://it-s.com/what-is-nurbs-modeling/

- Samuel R. Buss - 2003. 3D Computer Graphics A Mathematical Introduction with

OpenGL. Cambridge University Press .p126
- Jeremy -2013- Digital Lighting & Rendering 3rd Edition- New Riders Pub
- Jon Peddie. 2019. Ray Tracing A Tool for All. Springer International Publishing

- Anthony A. Apodaca, Larry Gritz, Ronen Barzel.1999. Advanced RenderMan Creating

CGI for Motion Pictures - Volume 1. Elsevier Science

- Steve Wright - 2013. Compositing Visual Effects. Taylor & Francis . p309

- Mark Sawicki - 2012. Filming the Fantastic. Taylor & Francis .p251

- Gillian Mclver,2017, Art History for Filmmakers “The Art of Visual Storytelling”,

Bloomsbury Publishing.

Prof. Dr. Safwat Abdel HalimL Prof. Dr. Wael Mohamed Anani Shehab Muhammad Jamal al-Din Qayati/ Designing the image
integrated between real reality and holography<No28<Aug2026 160


https://www.google.com.eg/search?hl=en&gbpv=1&dq=Recording+holograms+by+transmittance&pg=PA71&printsec=frontcover&q=inauthor:%22Y.I.+Ostrovsky%22&tbm=bks&sa=X&ved=2ahUKEwixtdH4zY6AAxUpywIHHekVB5EQmxMoAHoECCYQAg&sxsrf=AB5stBhMt6AVqedM0QBbCMbQutcCiH7n6Q:1689351819472
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Recording+holograms+by+transmittance&pg=PA71&printsec=frontcover&q=inauthor:%22M.M.+Butusov%22&tbm=bks&sa=X&ved=2ahUKEwixtdH4zY6AAxUpywIHHekVB5EQmxMoAXoECCYQAw&sxsrf=AB5stBhMt6AVqedM0QBbCMbQutcCiH7n6Q:1689351819472
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Recording+holograms+by+transmittance&pg=PA71&printsec=frontcover&q=inauthor:%22G.V.+Ostrovskaya%22&tbm=bks&sa=X&ved=2ahUKEwixtdH4zY6AAxUpywIHHekVB5EQmxMoAnoECCYQBA&sxsrf=AB5stBhMt6AVqedM0QBbCMbQutcCiH7n6Q:1689351819472
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Recording+holograms+by+transmittance&pg=PA71&printsec=frontcover&q=inpublisher:%22Springer+Berlin+Heidelberg%22&tbm=bks&sa=X&ved=2ahUKEwixtdH4zY6AAxUpywIHHekVB5EQmxMoAHoECCcQAg&sxsrf=AB5stBhMt6AVqedM0QBbCMbQutcCiH7n6Q:1689351819472
https://www.google.com/search?biw=1536&bih=754&tbm=bks&sxsrf=AB5stBjzbQprwyJv8y325anXwfFtOer1ZA:1689352064638&tbm=bks&q=inauthor:%22Ulf+Schnars%22&sa=X&ved=2ahUKEwiw-tntzo6AAxVJg_0HHW1MBsMQ9Ah6BAgIEAU
https://www.google.com/search?biw=1536&bih=754&tbm=bks&sxsrf=AB5stBjzbQprwyJv8y325anXwfFtOer1ZA:1689352064638&tbm=bks&q=inauthor:%22Werner+J%C3%BCptner%22&sa=X&ved=2ahUKEwiw-tntzo6AAxVJg_0HHW1MBsMQ9Ah6BAgIEAY
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Hybrid+Holograms&pg=PA158&printsec=frontcover&q=inpublisher:%22Physica-Verlag%22&tbm=bks&sa=X&ved=2ahUKEwjJtq2Kz46AAxXM_qQKHQ_TB20QmxMoAHoECBQQAg&sxsrf=AB5stBh5m8Rf3QpXh1ZDCqUusjsyXNFb8g:1689352125128
https://www.nfi.edu/what-is-cgi/
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Background+and+importance+of+computer-generated+imagery+(CGI)+in+various+fields&printsec=frontcover&q=inauthor:%22Fouad+Sabry%22&tbm=bks&sa=X&ved=2ahUKEwiWuZf4z46AAxWEOewKHahWAOIQmxMoAHoECBsQAg&sxsrf=AB5stBhabsy_k0KliFqK8QdRjvNTctJlZA:1689352355424
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Background+and+importance+of+computer-generated+imagery+(CGI)+in+various+fields&printsec=frontcover&q=inpublisher:%22One+Billion+Knowledgeable%22&tbm=bks&sa=X&ved=2ahUKEwiWuZf4z46AAxWEOewKHahWAOIQmxMoAHoECBYQAg&sxsrf=AB5stBhabsy_k0KliFqK8QdRjvNTctJlZA:1689352355424
https://www.google.com/search?sa=X&hl=en&biw=782&bih=744&tbm=bks&sxsrf=AB5stBhfrORSAA162F_2IAdsHJpZd_FWsA:1689502543632&tbm=bks&q=inauthor:%22Jason+Tomaric%22&ved=2ahUKEwjs9Na3_5KAAxUpU6QEHWgbBL4Q9Ah6BAgFEAU
https://www.google.com.eg/search?hl=en&gbpv=1&dq=CGI+modeling+is+the+process+of+creating+three-dimensional+(3D)+models+of+objects+and+objects+using+a+computer&pg=PA440&printsec=frontcover&q=inpublisher:%22Taylor+%26+Francis%22&tbm=bks&sa=X&ved=2ahUKEwiY4ufr_5KAAxWlcPEDHZFyBFQQmxMoAHoECCMQAg&sxsrf=AB5stBhGOEJT0rVsBnez808DUmC8xO_woA:1689502653111
https://www.google.com.eg/search?hl=en&q=inauthor:%22Pierre+B%C3%A9nard%22&tbm=bks&sa=X&ved=2ahUKEwjgsq7WgJOAAxXaRvEDHdwYBxIQmxMoAHoECBIQAg&sxsrf=AB5stBg6hu9RDHNZrf7w5qmRoG44Yik71A:1689502876650
https://www.google.com.eg/search?hl=en&q=inauthor:%22Aaron+Hertzmann%22&tbm=bks&sa=X&ved=2ahUKEwjgsq7WgJOAAxXaRvEDHdwYBxIQmxMoAXoECBIQAw&sxsrf=AB5stBg6hu9RDHNZrf7w5qmRoG44Yik71A:1689502876650
https://www.google.com.eg/search?hl=en&q=inpublisher:%22Now+Publishers%22&tbm=bks&sa=X&ved=2ahUKEwjgsq7WgJOAAxXaRvEDHdwYBxIQmxMoAHoECBUQAg&sxsrf=AB5stBg6hu9RDHNZrf7w5qmRoG44Yik71A:1689502876650
https://www.google.com.eg/search?hl=en&q=inpublisher:%22Now+Publishers%22&tbm=bks&sa=X&ved=2ahUKEwjgsq7WgJOAAxXaRvEDHdwYBxIQmxMoAHoECBUQAg&sxsrf=AB5stBg6hu9RDHNZrf7w5qmRoG44Yik71A:1689502876650
https://www.google.com/search?sa=X&biw=1536&bih=754&tbm=bks&sxsrf=AB5stBhX3oGbI0JrxE6mkVRGN0ZySV9d0g:1689508619370&tbm=bks&q=inauthor:%22Samuel+R.+Buss%22&ved=2ahUKEwiq0eiIlpOAAxVJUaQEHb5mB1wQ9Ah6BAgGEAU
https://www.google.com.eg/search?hl=en&gbpv=1&dq=(Texture+Mapping):&pg=PA126&printsec=frontcover&q=inpublisher:%22Cambridge+University+Press%22&tbm=bks&sa=X&ved=2ahUKEwikqpysl5OAAxVcZ_EDHTKJAWAQmxMoAHoECBYQAg&sxsrf=AB5stBgmj3ZzjrZ-vwFuZzCxUx2VfWDqxw:1689508962305
https://www.google.com.eg/search?hl=en&q=inauthor:%22Jon+Peddie%22&tbm=bks&sa=X&ved=2ahUKEwj9j6qol5WAAxXBQvEDHYADCmsQmxMoAHoECCAQAg&sxsrf=AB5stBgHNcFbxzh2iKJfVXlOnQW7MQih5w:1689577673600
https://www.google.com.eg/search?hl=en&q=inpublisher:%22Springer+International+Publishing%22&tbm=bks&sa=X&ved=2ahUKEwj9j6qol5WAAxXBQvEDHYADCmsQmxMoAHoECB8QAg&sxsrf=AB5stBgHNcFbxzh2iKJfVXlOnQW7MQih5w:1689577673600
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Global+Illumination+techniques+in+CGI+aim+to+realistically+simulate+the+interaction+of+light+with+objects+and+the+environment.+These+techniques+include+several+methods+for+generating+lighting,+shadow,+reflection+and+refraction+effects+that+occur+as+a+result+of+the+interaction+of+light+in+the+3D+environment.++One+of+the+sweeping+lighting+technologies+is+Ray+Tracing,+where+realistic+light+beams+are+fired+from+light+sources+and+their+interaction+with+objects+and+the+environment+is+tracked+to+generate+sweeping+lighting+effects.+This+technique+relies+on+calculating+the+interactions+of+rays+with+surfaces,+materials,+reflection+and+refraction+to+achieve+realistic+results.++Another+important+technology+is+Global+Illumination,+which+accurately+simulates+light%27s+interactions+with+objects,+materials,+and+the+environment.+This+technology+includes+techniques+such+as+Image-based+Lighting,+Active+Lighting,+and+Indirect+Lighting,+and+contributes+to+realistically+adding+reflection,+refraction,+shadow,+and+general+lighting+effects+to+scenes.++Comprehensive+lighting+techniques+aim+to+improve+the+realism+of+scenes+and+give+them+a+more+realistic+look+and+accurate+details.+However,+these+techniques+require+complex+calculations+and+long+processing+time+to+achieve+high-quality+results.+Therefore,+advanced+hardware+and+software+approximation+and+acceleration+techniques+are+used+to+effectively+realize+comprehensive+lighting+applications+in+the+CGI+world.&printsec=frontcover&q=inauthor:%22Anthony+A.+Apodaca%22&tbm=bks&sa=X&ved=2ahUKEwjHyaCTjJWAAxW-QfEDHYPwDWYQmxMoAHoECBIQAg&sxsrf=AB5stBhOKo2tA7G7iaFpDYJNRw-Gckv2-A:1689574676615
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Global+Illumination+techniques+in+CGI+aim+to+realistically+simulate+the+interaction+of+light+with+objects+and+the+environment.+These+techniques+include+several+methods+for+generating+lighting,+shadow,+reflection+and+refraction+effects+that+occur+as+a+result+of+the+interaction+of+light+in+the+3D+environment.++One+of+the+sweeping+lighting+technologies+is+Ray+Tracing,+where+realistic+light+beams+are+fired+from+light+sources+and+their+interaction+with+objects+and+the+environment+is+tracked+to+generate+sweeping+lighting+effects.+This+technique+relies+on+calculating+the+interactions+of+rays+with+surfaces,+materials,+reflection+and+refraction+to+achieve+realistic+results.++Another+important+technology+is+Global+Illumination,+which+accurately+simulates+light%27s+interactions+with+objects,+materials,+and+the+environment.+This+technology+includes+techniques+such+as+Image-based+Lighting,+Active+Lighting,+and+Indirect+Lighting,+and+contributes+to+realistically+adding+reflection,+refraction,+shadow,+and+general+lighting+effects+to+scenes.++Comprehensive+lighting+techniques+aim+to+improve+the+realism+of+scenes+and+give+them+a+more+realistic+look+and+accurate+details.+However,+these+techniques+require+complex+calculations+and+long+processing+time+to+achieve+high-quality+results.+Therefore,+advanced+hardware+and+software+approximation+and+acceleration+techniques+are+used+to+effectively+realize+comprehensive+lighting+applications+in+the+CGI+world.&printsec=frontcover&q=inauthor:%22Larry+Gritz%22&tbm=bks&sa=X&ved=2ahUKEwjHyaCTjJWAAxW-QfEDHYPwDWYQmxMoAXoECBIQAw&sxsrf=AB5stBhOKo2tA7G7iaFpDYJNRw-Gckv2-A:1689574676615
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Global+Illumination+techniques+in+CGI+aim+to+realistically+simulate+the+interaction+of+light+with+objects+and+the+environment.+These+techniques+include+several+methods+for+generating+lighting,+shadow,+reflection+and+refraction+effects+that+occur+as+a+result+of+the+interaction+of+light+in+the+3D+environment.++One+of+the+sweeping+lighting+technologies+is+Ray+Tracing,+where+realistic+light+beams+are+fired+from+light+sources+and+their+interaction+with+objects+and+the+environment+is+tracked+to+generate+sweeping+lighting+effects.+This+technique+relies+on+calculating+the+interactions+of+rays+with+surfaces,+materials,+reflection+and+refraction+to+achieve+realistic+results.++Another+important+technology+is+Global+Illumination,+which+accurately+simulates+light%27s+interactions+with+objects,+materials,+and+the+environment.+This+technology+includes+techniques+such+as+Image-based+Lighting,+Active+Lighting,+and+Indirect+Lighting,+and+contributes+to+realistically+adding+reflection,+refraction,+shadow,+and+general+lighting+effects+to+scenes.++Comprehensive+lighting+techniques+aim+to+improve+the+realism+of+scenes+and+give+them+a+more+realistic+look+and+accurate+details.+However,+these+techniques+require+complex+calculations+and+long+processing+time+to+achieve+high-quality+results.+Therefore,+advanced+hardware+and+software+approximation+and+acceleration+techniques+are+used+to+effectively+realize+comprehensive+lighting+applications+in+the+CGI+world.&printsec=frontcover&q=inauthor:%22Ronen+Barzel%22&tbm=bks&sa=X&ved=2ahUKEwjHyaCTjJWAAxW-QfEDHYPwDWYQmxMoAnoECBIQBA&sxsrf=AB5stBhOKo2tA7G7iaFpDYJNRw-Gckv2-A:1689574676615
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Global+Illumination+techniques+in+CGI+aim+to+realistically+simulate+the+interaction+of+light+with+objects+and+the+environment.+These+techniques+include+several+methods+for+generating+lighting,+shadow,+reflection+and+refraction+effects+that+occur+as+a+result+of+the+interaction+of+light+in+the+3D+environment.++One+of+the+sweeping+lighting+technologies+is+Ray+Tracing,+where+realistic+light+beams+are+fired+from+light+sources+and+their+interaction+with+objects+and+the+environment+is+tracked+to+generate+sweeping+lighting+effects.+This+technique+relies+on+calculating+the+interactions+of+rays+with+surfaces,+materials,+reflection+and+refraction+to+achieve+realistic+results.++Another+important+technology+is+Global+Illumination,+which+accurately+simulates+light%27s+interactions+with+objects,+materials,+and+the+environment.+This+technology+includes+techniques+such+as+Image-based+Lighting,+Active+Lighting,+and+Indirect+Lighting,+and+contributes+to+realistically+adding+reflection,+refraction,+shadow,+and+general+lighting+effects+to+scenes.++Comprehensive+lighting+techniques+aim+to+improve+the+realism+of+scenes+and+give+them+a+more+realistic+look+and+accurate+details.+However,+these+techniques+require+complex+calculations+and+long+processing+time+to+achieve+high-quality+results.+Therefore,+advanced+hardware+and+software+approximation+and+acceleration+techniques+are+used+to+effectively+realize+comprehensive+lighting+applications+in+the+CGI+world.&printsec=frontcover&q=inpublisher:%22Elsevier+Science%22&tbm=bks&sa=X&ved=2ahUKEwjHyaCTjJWAAxW-QfEDHYPwDWYQmxMoAHoECBkQAg&sxsrf=AB5stBhOKo2tA7G7iaFpDYJNRw-Gckv2-A:1689574676615
https://www.google.com.eg/search?hl=en&sxsrf=AB5stBhTKh0pW4oTP-2E-dndpBZS6Mutbw:1689587821172&q=inauthor:%22Steve+Wright%22&tbm=bks
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Ray+tracing+is+a+drawing+technique+used+in+CGI&pg=PA309&printsec=frontcover&q=inpublisher:%22Taylor+%26+Francis%22&tbm=bks&sa=X&ved=2ahUKEwjDgNGOvZWAAxUkR_EDHUj8DvwQmxMoAHoECBoQAg&sxsrf=AB5stBhTKh0pW4oTP-2E-dndpBZS6Mutbw:1689587821172
https://www.google.com.eg/search?hl=en&sxsrf=AB5stBjU58x953HXinvzR92xvv2r1yE65w:1689588437145&q=inauthor:%22Mark+Sawicki%22&tbm=bks
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Radiosity+is+a+lighting+technique+used+in+CGI&pg=PA251&printsec=frontcover&q=inpublisher:%22Taylor+%26+Francis%22&tbm=bks&sa=X&ved=2ahUKEwie3L-0v5WAAxVTQfEDHZMIC7kQmxMoAHoECB0QAg&sxsrf=AB5stBjU58x953HXinvzR92xvv2r1yE65w:1689588437145
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Achieving+a+balance+between+realism+and+stylization+in+the+world+of+CGI+is+considered+an+important+challenge.+The+goal+is+to+create+scenes+and+characters+that+appear+realistic+while+also+incorporating+some+elements+of+cinematography+or+artistic+flair.&printsec=frontcover&q=inauthor:%22Gillian+McIver%22&tbm=bks&sa=X&ved=2ahUKEwiG-Lqv55-AAxW0S_EDHZoYD_cQmxMoAHoECCUQAg&sxsrf=AB5stBjCcN60RvCIEp5Zz2443EVM80g-5w:1689942760824
https://www.google.com.eg/search?hl=en&gbpv=1&dq=Achieving+a+balance+between+realism+and+stylization+in+the+world+of+CGI+is+considered+an+important+challenge.+The+goal+is+to+create+scenes+and+characters+that+appear+realistic+while+also+incorporating+some+elements+of+cinematography+or+artistic+flair.&printsec=frontcover&q=inpublisher:%22Bloomsbury+Publishing%22&tbm=bks&sa=X&ved=2ahUKEwiG-Lqv55-AAxW0S_EDHZoYD_cQmxMoAHoECCQQAg&sxsrf=AB5stBjCcN60RvCIEp5Zz2443EVM80g-5w:1689942760824

