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Abstract This paper presents a novel approach to generate computer-generated holograms (CGHs) with orthogonal
scanning multi-view projections. An unified object three-dimensional Fourier spectrum sampling model is
established, and based on its error analysis, the spectrum sampling circle of a circular scanning projection image at a
specific angle @ can be simulated from a traditional orthogonal scanning projection image; then, the principle of
"smaller 0 (view angle of scanning) wins all" is adopted to determine the spectrum sampling information for
overlapped positions so as to improve the spectrum utilization efficiency of orthogonal scanning projection image.
Starting from the relationship between the ideal sampling point and its integration points in the consistency of
spectrum information and the degree of spatial proximity, we set the weights of frequency-domain grid points where
the ideal sampling points are located. Based on these weights, grid points with high consistency of spectrum
information are selected adaptively as the actual sampling points, thereby achieving a balance between the sufficient
sampling of projection spectrum and the introduction of background noise to obtain the optimal object three-
dimensional Fourier spectrum. Experimental results of CGH with the orthogonal scanning multi-view projection for
a virtual three-dimensional model show that the visual quality of the reconstructed hologram by the proposed method
is notably improved. The signal-to-noise ratio of the reconstructed hologram is significantly better than that of
traditional orthogonal and circular scanning methods under the same number of projected images; in addition, the
signal-to-noise ratio of the reconstructed hologram implemented with a redundant sampling operation by the
proposed method is also better than that of the traditional orthogonal method even when the number of projected

images is reduced by one time. Therefore, the proposed method has great values both on theory and practice.
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Fig. 1 CCD optical systems with different acquisition methods of multi-view projection images.

(a) Orthogonal scanning; (b) circular scanning
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Fig. 2 Diagrams of Fourier spectra synthesized from multi-view projections. (a) Extraction of circle spectrum from single

projection image; (b) spectrum synthesized by orthogonal scanning; (c) spectrum synthesized by circular scanning

WME 1 PR 0,.0, KI5 A [543 4 £
B, fBE CCD MMLA AR R Y Z Bl (D6 HD 598
SEYIME A RR R 2 HIE S H OX//ox.OY/ /oy, % 0
FORAHMLECR S Z B g de f, E R B TR

TEHE BT XOZ (8 YOZ) i~ T N AR 35 #1 B2 0 X4
PRFA IR LRI 8 A 8T 1 () B s . R4 FET
JRE e e 1V A2 430 PR A ) e L 3033 o s e 5% 0 A
A

0709001-3



B/ 2% ¥ it
wcos § +usin @ =0 or wcos 6 +vsin 8 =0, flﬁfféﬂ\jtaileﬂ’ﬂo W 4y IR 0% 90°.0 6 BN

(2)
Fe (2 ARA O A Py A 3D e BL I 31 3% Jie e
fi oy 1w 7 A AT

tan 0)° ) tan 0)°
(u*kj+v—(kjor

tan 0 * , (tan 0\’
(U*Aj+u—[/\)o (3

GHRXEW AEREET XOZ B9F1H N, Wik 3D
(AR TR R RS AL M A N S
tan 0/, B8 (tan 0/2,0) B, WL 2Ca) ;53
I T XOZ BV H AR 5T YOZ F 1 3k B
ANTR O Fi i 45 5% B 9T 38 BOCRE 40 3%, B T & i A%
FYp AR 3D (B A, WL 2 (b)) s 2SR HD , #5 B
—[H5E 0 1,4 CCD MIHLLE = BHHER: RIF M o f,
UL 1Ch) 38 3 BB 4 7 kAT 2k g B, A
HRBCEAR R tan 0/ (R0 B REE R 7 1078 1k Y
BB M3 I AE w-o H5BE N I SE 15 B 1k 3D i 1
g, UL 2(0)

DA A58k rp s A5 B T R R H ik 2D
LB 1, W0 5 R 3D {8 L 5 S e i i
Wy T R 28 T KR

w:f%(u2 +v*)

, D

Au + Bv+ Cw =0
K Cuy vy w) B THE G 0P T b (%) 450358 A A a5
(A,B,C) R F .0 000,0,0) 1y —31m 4 2

%ﬁu@mﬁ%ﬁﬁﬁﬁﬁ%ﬁw=—Aﬁfﬂ
P A 1 T 7 IR = o TTAS

2 (A B
2 2 _ _
“ v /\(Cu Cvj

1 A)? 1 B)*
0”@‘76)*@‘76}*

1 A)?® 1 B\*
5 +8)- )

#LL(P,Q,S) 2k KR 25 [A] - 1H B A7 % ] &,
(P,Q.,S)={(sin fcos ¢,sin Osin ¢,cos ), M (5) =
AR E K

A

1 . *  (tan 0\’
(U*Ttanﬁsm go} —( . ] . (6)

F1 (6 0T R i 2 4 400 T A AT T w0 1 1Y

A ) 1 1 . A} =]
B 2—1U (Ttan Ocos gm;tan Osin gojjﬂb )

1 2
(u — —tan Ocos goj +

00 R A ) o JBCAS [ (L I, R 4R T 50y IE 52 41 41
M4 0 BN 0 B8N [ E A o 75 36077 [l A
F2¢ 18] b HOAS [ 1L >R 4 75 208 BB 4L i (6) X
AL AR AL AR (0, o) B2 B Y 3D A HL It 451 % 4k
B — MR, i — 2 (6) Xk 5 o | il 2k 2 4L
Jr e

u = tan 0(:05 B+ ta: 6005 @
0 0 s 7
v = tan sin 3+ ta;l sin @

K. p BRI MESE . XNFHEAEMEOG,
BT L H 4 2R C7) 3T, H 5 5 4l 4 1 A 28
i 28 _E B9 AT — S Ak bR A

A, 5

C C

(usv, —utan fcos ¢ — vtan Osin ¢) =

(u,v,w):(u,vvf

tan 0
A

— tan fcos gcos f— tan Osin ¢sin § — tan 0) ,(8)
— 5 BT 0 BREAR N L TR 0BT U /N Y

o B AZFE 0.0 F1(0,0) FKEUAY P 7R 4% 5 % 2
FEE N =3 Y VB R s A SRR =L S K
B BA B AR s 55 — D5 i ik (6) SXAT AL 0 IR
ENE b N G R RS A kS AL &k =a R ]
OALE PR RS . BE T RIS, AT LA
NN E R Eie AL - LU IR VECE I MIYEN 3
IR JE 41 i £5 5% P v iy g 4 3D A L I 0 5% el A TR
IXAE LAY 2540 T e e 0y Tl -5~ T (05 ) FH 52 Y A
[l CEP 5 SEA 7D AT P T (0, 0) b e — & B
AR/ B R . 2 P (usv,w) 3R
RS T (0, @) |- B ST ] 0 £F — 75 [7] 4548 47
P (u v yw) TR 10 (0, 0) 1AL R 19 4T — 25 [i)
FUABAR I ML WAH S 15 7E & U« — o B
FRPER R, W P (usv,w) A B (845
i3 P G so o) AT AR 415 3037 325 [ 4t Csin 0,04 cos 0)

(cos B+ cos ¢,sin B+ sin ¢,

0 0 ., tan 0 |
8 (0 2l ) ki S g
CEIP
P’ (uyv,w) :Iaila(cosﬁ—l—l—Q—Au,sin‘B—l—

Av, —tan fcos §—tan 0 —tan 0 » Au), (9)
A s Aw Ao J3 57 g LI [ 55 50 S A (58] 7 Al Al
Pflu Flo RS .

0709001-4



Es i

DA b ASE DU 58 R LS A IR 22 IR A 2 25 Eo AT P (o w) Bl P/ Cusv o) 8] A K EC BE B8 25 1

Eo:Zﬁ\P(u,v,w)fP/(u,v,w)‘2:[ X

tan 4

j‘zﬂﬂ(lfcos ¢+ Au)* + (sin ¢ — Av)* +

(— tan fcos @cos B — tan fsin gsin B+ tan fcos 8+ tan Au)* ] =

A

2
(tan 6) Zﬂ[(l —cos @ + Au)” + (sin ¢ — Av)* + tan’@ (cos gcos -+ sin @sin f — tan dcos §)° +

tan”d (tan @ » Au)® — 2tan*@(tan 6 « Au) (cos gcos + sin gsin B — tan fcos §) ], 10

B A JAI) 2 P9 26 T W S SORUEL I L D D5 cos B0 D5 sin B 0 HAT <

A

E, :Ktan @j _ 2/@[(1 —cos ¢ + Au)* 4 (sin ¢ — Av)* 4 tan’d (cos @cos B+ sin gsin § — tan Gcos B)* +

tan’6 (tan 0 « Au)? ] :(ta; o

2
) Z,@{(licos§0+Au)2+(8in§0fAv)z+

tanzﬁ{(l — Ccos gp)? wi Sin2g0 M}i
[1—cos gsin o1 —cos 28) ] + tan*0 (tan 0 - AM)Z} . an

12 245 3 o 0] 2o DA 55 6 B S CHLAEL LT D0 cos 28 K 047

A

E, = (m ‘9)“2ﬁ{ (1—cos ¢+ Au)? + (sin ¢ — Av)? +tan29[

(1 —cos @) +sin’p
2

(1 — cos @sin go)] +

tan®d (tan (9Au)2} = (ta; 6) ~ Zﬁ{(l —cos ¢ + Au)? 4 (sin ¢ — Av)” +
tan*@[ (1 — cos @) — (1 — sin @) + (tan §Au)* ]}, a2
11) = S THREREG, 0L B A a AR
A T O PR A i (0 a0 g ) o 2 R i
A BOE R IR 2E E, R T RASEH (Au, Av) A A A

F14 o5 5 AR /IMELTE Bl 3 KR O I HRAS: L AT

dE, =0=2(1—rcos ¢ + Au) +
Vi cos ¢ u
) cos ¢ — 1
2 0ANu —> ANy =———, 1
tan“0Au u 1 tan’0 (13)
dE, . )
iAo 0= 2(sin ¢ — Av) Av = sin ¢, (14)

AGEIE W IO EDE- W AWNEVE: W E L
_(tan’0)* 5 p (0 —cos )
EO_[ A jzﬂ[ 1+ tan®0 .
(lfcosgo)(lfsingo)]o (15)

AU, S TE 90° B T U /NI @ B SF-THT (O
o+90°) L AH A B A — 25 ] # AR P (usvsw)
H

tan 0 . .
Plu,v,w)= a; (cos B —sin ¢,sin B+ cos @,
tan Osin @cos B — tan fcos gsin B — tan 0),

(16)
P/(u ' U ,w)mum}ﬁ/ﬁé$fﬁﬁim§(o,sm 09(:05 e)\

(XA
tan 0

P/(Mavvw) -

(cos B+ Au,sin B+ 14 Av,

—tan fsin B —tan @ —tan 0 » Av),  (17)
PIE R Eo N

2
90 :(18;1 0] 25{(Au +Si1’l 50)2 +

(Av+1—cos ¢)* +tan’0 X
[(1—cos ¢)(1+sin¢)+ (tan @ » Av)* ]},
(18)
BSH (D, Do) i FHN 0 B, Eoo UG/
{H, BIA

dE“—o—zu— + Av) +
dre 07 cos @ v
so—1
2tan’f « Av > Ap =0 F T 1 19
an v v [ (19
dE”—o—2< in @+ Au) —> Au = —si
dAui =z(sin @ u u =—sIn @,

200

0709001-5



Es i

B A X FCCOKXAAH A, 1.

tan®0 (1+cos ¢)°
EQO_( j 2[ 1+ tan®d -

<1—cos¢><1+sin¢>]o 21
AR AMAS) g R MR D) (-]
5 B BYIBE TS, Hea] K o 5l s ol
B tan®@\ %1 (1 — cos ¢)°
EO*K( A ] [ 1+ tan®d
(1 —rcos ¢)(1—sin gp)]9 (22)
2 2 _ < 2
E.—K (tan ﬁj (1— cos jo)
A 1+ tan®0
(1 —rcos ¢)(1+sin go)], 23

KX K g R 2 PN A5 T B IO Y R
22 XA EHKXTTH T HEMAEL ALK
Ref AR A UM [52) 5  SI A [0 1) 5 2 , H 5 0 o o o
PELLF B,

D Wik E, Eq IE T K. RS 0] GE s 2>

52 PRI AT 1) B TR A U B L AT A 0
SR E B LA O 1 A3 15 R AR Y o2 Bk L i Kl

A TR R B ) B S BT AOHL BN K I
/I A5 ST R AR 2 60 B L 14:455‘“‘9@

KD EHCRESEBZ, K 2CFELHKY
Hiiffm o0 MR H K/NIE T tan 6, Bl K o

tan 0
A

2) W0 BUE RN s IEAZ B B 0 B AL [
SHENER AR 2500 0 M3 R 485 g K, |/
tan 0oCO BN F“0 /N F LS BIIUT 45 H 24> 0
At & 0 B IS R AR B

3) XF O GE 0 Mt —1Ec A,
0 BUE /N R 22 Eo  Eq F 2 HH T B/ I 4 4
oMl o 7E O° ML BUE(ER . E, IR /N Y ¢
TE 907 BiF 3T BB (B ) o oo BEAR AL /N s 2 @ HL OB,
W2 EoEo B8 0, 5 i i 8580 5 T8 H #3515 1
G 55 0E A % 52 BT IR A SR RE AR R o8 A — B, O
AN HE P2 e 1E S5 S A A0 5 o (B3 K AR
@ﬁ@%ﬂﬂ"ﬁl 55 TS TR A R 25 3G (5l A B %

27

A AR ] I 2 1O 22 5 R A T Ak
(1—cos ¢)* .
B é\y:ﬁﬁL(l—cos ¢) (1-+sin @),

Pl 3 T 7 S DU [P 5 S A0 T 9 iR 22 B o fEL Y

AR FR ., W LLE WL o BUE R # 0% (8 907)
I, R 22 B MR L B A D 22 09 0 ORI R O (H 7R
= 10° B A BCLEL IS 389 2 A 6 7 22 L e i AL GE
SR PRI UL AR A5 14 199 ] 41 4 10 JBR0 431 % T e 3% 42
TR R ERGEE. B4 hEE
Pl TBE] 0 i 40 % 5 s B

0.25

0.20 1§
0.15
)

0.10 -

0.05

0 i O
-30 -20 -10 10 20 30
Circular scanning angle ¢ /(°)
Pl 3 ASTIULARG 5 15 2 S 5 A iR 22 B o (Y B AL OE R
Fig. 3 Error between simulated ellipse and real
ellipse as a function of ¢ value

(@) ] v (b) v
mdl

P4 TEAZ 5 TR L 3 5 R R
Ca) BT B A48 5 (b) A BT G
Fig. 4 Schematics of Fourier spectrum synthesis of
orthogonal scanning projection images. (a) Simulation

of circular spectrum; (b) synthesized spectrum

3 B A B BHE IMACRAE S A Al

2D o LS T L ) (RS Y ARRY L R I K
I e A R B 2 AR AT X — o R A7 A2 5 B 1Y
PG B W 7R Y 7 A D D AE T IO S B SR A
AL PR A3 A 5 R DAL Tk 3D i et
I T A R R (AR S R R B R T Ry
5 o T ECET AR A T BT T R A AT 2) OB TR R
A TER (B2 A0 15 B X 25 B YR 3D i L
WSS b T BRI SR T iR R
el o b B o 00 AR S B B O ik — R AT TT A

0709001-6



Es i

KA [ B AL R R AR 5 AR
B (Lul  [o D (Lul+ 1. [o]+ D (Lul+1,
[ol— D (Lul.[o]+FD A Lul [o]— 1) fHX—
J7 2 AFTE WG A 1) 8 1) oK 25 5 HCSE i B HL AR 4B a5
FESIE 5 B R R MR 5] 5 T 25 5, R BRI S
IEA AT RE S ATE 28 S M s, S 304e 5K A
G T B 2) Z 4R 5 BUE 15 B & R, A%
FEZALE RS AR B CEDR A h emTn
J5 320, IR X E B LAY A fE S AT 0 ok, 0
MR A B ) AE AR B 2 SR, G Ui {E B A
AN Ve HE LR IR B AL . AS B 5 B AR A Y E A
TE A FAHE B P o 07 T A5 S04 [5R1 RT J SI 0 152 1) 7
ASBI R SR AL B, 2 R B P A B R Y 2
AT I3 i 5 A S SO0 1R ] (Gl e ) s B 2 1
AT T B ASBIE S 45— R B 5 IS AR A T
B IREE G0 /N E e i NG £ AR S TR
HEAT A 18 LAY FH 2658 /0 1 SR A 500 ] AR A B
(9 3D fé HL B i

(u, v+1) N (u+1, v+1)

Wy \ Wy

It Av

Wy / w,

(u) ’U) ,/ (u+17 'U)

&l 5 5 5 18 R i AR I ASCR R s 2 I
Fig. 5 Schematic of weighted Fourier spectrum

sampling for projection image

R s Fros . RIS bR SRAE S P T
Pl 2D A L S T ) — A I P 18 A O e B
ol PoCuso) Py (u+1.0) Py (uyo+1),
Py(ut1l,o+1D,FfHAMNEHABZEX S P (u+
Auyot+A0) 08 Au, Av<< ] BUERT, MM & P, (i =
1,2,3) G KM ST 5O & A M P Wi (E
B EBOEFE R RBRIES Au.dv ML, Au.dv
BUE R T 0 o 1, BUE 5468 N S 5 R PR P 1Y
WSS B T 8 X R E . Au Ao 1
BUAEARSET 08 1 B, RAE S P 5 I TTEHRS M s Y
WA B — Bk AT H P Y 23 ) 4B R R R R AE .
SRE w, RNKRFELP SMAP, ((=1,2,3)
B 2 () 2 3 F2 BT A

Ew{ =1.0,w; =0
wo =1 —Au)(1— Av)

w; =Au(l — Av) ° 24
wy, = (1 — Au)Av
W3 :Alf{A“U

1 (24) AT AU w0, B SREE S P S5 4% M
NP, TEZS B OB, BB RS A S — 3 o
1R T AR AR o, of e EUA I A, AT 3B B2 5] A i &2
TCRL B TEAS B . WE 6 FToR . 5 R 30 4 0046 (5 An
LS TR A 25 5 % 0 R U A iR 25 Eo E o 1Y
S AHIE S 14 1 28 20 W04 5 Tl 0T 3 R R o i R
BLE L IJLA A ER,

D) #5 wo FIHETLERE C,, M1 CL, . H
M, Ga ) RRFEREP RS AT 5 0 SIOT R B
KNG RS 43 % — 30, HA T R M) IR
LB 0,

2) LS BT RS R A . AT B — IE S R L AR
Fer (6 3w A A L o % R R TR Y [0 o L
1, AT RFE IR A - O RBE S P A AR A7
BTN 4 DR P QRS (24) 5% W)
MP, MAGE w, ; QX ACEE w, HEF I K #)
ANEI e SR A, B K T B T @4
Z: 5 BRI RS S0 B F i AR dR L 7T
PR C. 40T IR HE Y S0 0y =R U
WS S T B S S e KA A G, T
VR o NG K R N 3 UL S EE 6 TN E
55 PARCR R o5 1 2 [R) 40T AR B ARG AR B — B0k
s FF 4 A 5 R & D — A A% I AR R
T 0.25, 804 T BUE/NT 0.25 BF L 3% AR AL 25 Ay
F U AW T AR TUAR R .

3) BEADUA 15 090 % SRR . 2 0 i B 4 6 (B /I
FRE — WOE 2 &5 Bl e 4 (13) ~ (14) 50,
(19)~(20) 3K B (0, ) {H B 7 455 JULARG (52 7 15 5 1] A%
k()
(6) ZCHA E O B AR IR UEAT AR il TR
[58] Xek O7 A% 33 AR B 5 A5 15 22 AR 98 X R A L PR Ak
B BRI 5240 T B o, S KRS 45 P ) I 42 B
HE N AT A5 IR B M

4 FREA R X C R IEAR S (R B X R, %
“Oe i eig Oy B EE C B BT {5 B A IE B
Wi C ., 3RAF 583 AWk 3D (B4 , f s 20 0 B i
WA AR TR ELAT S I 3 o g A A R e 4 R

0709001-7



o
7
7

,/ read determine) c;l]jiu;;)tgmt select the grid| il spec
PR Rl ° 1110 T g il | lcoordinates and_bpoint wit information
Ciip \\ projection circle e e largest weight
N
N s
N N _ 7
S~ - simulation ellipse spectrum sampling - -
establish filling STt - Ciy+Cii s spectrum
TS synthesizing
Ciip Cip T T T T T T T T T S
- -7 T~ ~
7 g | > N
g alculat
C(,- ) ,/ read determine| sarfl l(i:n ?)int select grid points| al
_J_>[ orthogonal—>{sampling —> piing p L >twith accumulated| |11l SPectrum
Lo - coordinates and . information
\ | projection| circle 2 p weight and 7'
\ its weights
N o P
~ - _ ~
S< reality ellipse spectrum sampling P

[ 6 IE 5 2 ML 52 I 30 3 SR A 1) I

Fig. 6 Flow chart of spectrum sampling of orthogonal scanning multi-view projection image

TE/b & 2D B B DL T 4 ARG 8 2 1Y
3D WIS B e ST 53 $ HURE R B0 P 9 8 1L i
TR R . ASER b BRI ISR AT SR TU AR R
FEJT 20 AR R R B 18] b BEAE SR AR S U R
TERT G A5 S — B0 2 (1] 483 e JBE o] A9 A B G &% L T
I 3 W7 8 BT 52 B TR R AR L — BB Y
A% I HEAT SRR L DT BE A 45 52 181 WS 78 70 2R B A
FTROIE AR B GIAAG RAFF-f, toh, 5 T4
UM I8 2% 2 23 BT, A D3 3t % FEHE AT TUAR R b, O
0 S /NE AL ST N o 2 BRI . DL
3D e HL I A3 3 SR AR A4 AT S

4 SIS

ABFFEAEH AL (Winlo #:/E R4 & MATLAB
WD FCH LR A B IR B
Bl 3ds Max B4 Az s R 81 3D 455 70 455 401385 1L 1k
1% iz 3D ABERL R A F O [ B O 1 O A —
E L B SCF A RO L SO TR ST =
] A S A0 A 0.8 mm AT —0.8 mm . 5 5 4
HLE A vl 5 AR 0 I BE 3 500 mm. BEALAH
BILR FH 1E 28 41 4 R0 80 0 451 4 0 b 5 X0 5ol 4R BB 4 52
Bl BT, 0 f R F g 0.2°7E[ —6°,6° Ju N
BUA L3R 121 5K 2D B R RIE L0 i B
6%, MHLIIFE 3°FEL0°, 360° 13t [ P4 BU(H , 3k 1% 120
ik 2D K, ARWEIE N 5 R 0 B85 1] 40 B e

T, 2 AR TR AT S S R R A 4 A o) B AR i Y 4
FL IR AT B PR, 38 5 T I 4 B TR Y 43 R 8
J 256 pixel X 256 pixel, H T A4z i 4 B & A4 ok
K&E N A=532 nm, WL EKMT 3D YRR
Sl Ty ) B R R 41,558, DL E B KOE IR
St 4 BRI B LA O 43 O AE 2 =33.2 mm
(BE).z=—33.2 mm (HOMHERENIL., B 7H
BT W I A% 35 45 19 IE 22 . [ JE 43 i CGRB 4 )
A

S E T M A A X DL L A R
[F] 45 52 L B ae AR TUAY R AE 5 2K CRFE ST &5 LA
BUR) R (4% G 1E 38 4 L IR 348 1 22 4% 5 TR A
WAL T 2 B R AR, 45 R L 8 R
B9, NS AR & BB A 2 B R 2=
33.2 mm A AR .z = —33.2 mm AR, H
2 /] 8 Ca) SRy A i 1 IE A8 4 i B 5 B (3 61 5k 4%
LS T 0 e —6°,6° ] 3t il Y 4% 6] BE 0.4°HX
{ED AL BREE SR L 8 (b) hy 121 5K JFU IR IF 58 1 4 1%
52 AR BRSS9 Ca) i R J B4 R B 4 43
(3 60 sRBE KL M T ¢ MAEL0°,360° 130 [ 4 4%
[E) P 6° HRUAED) 1) Ak B 5 R 5 &1 9 (b) S 120 5k 5 4 [
TR BE R A A R, X E 8 fE 9 Ll &
B EICIUE S AR i I - W o aN B A S i
KT A5 4 B B RIS A S SCER(17 258 AH W)
A NIRRT AT R R th B 2(b) L (o)

0709001-8



Es i

orthogonal
scanning

circular
scanning

B 7 B 3D BRI ZMABEIE . () 0=—6"; (b) 0=—3"; (¢) 0=0°; (D) 0=3"; (&) 0=6"; ([) ¢=0°;
(@) =72 (h) ¢=144"; (1) ¢=216"; (j) ¢=288"
Fig. 7 Partial multi-view projection images from virtual 3D model. (a) 0=—6°; (b) 0=—3°; (c¢) 0=0"; (d) 0=3";
() 0=06"; (D) ¢=0%; (8) ¢=72% (h) ¢=144"; () ¢=216"; (j) ¢=288°

Hh 5 B A L I P R T P DL TR 8 FIRT 9 i s Y S
P o L - PR3 ] 2R I3 i 2R ) IE S 47 O Al 2
R 14 5 2K 23 8 R A I B R Ay A3 sl A1) 31
P P e SRR (B o A2 A9 Fi K 0 F MR 45 L FE d R
0 1 I 355 P RCE M R A% B0 R RE £ 4 7 5K
FIR) 430 S8 1) FH 9 BT O 7 1 2 49 4 07 =X, HL A U 5
BRI A — 4 T B 0 2 Bk 1E A
[Fi) AR S T P LA R ) 3 R O Tk

@ : :

()

synthesized spectrum CGH

R 3D e LB R A 1 58 B 1 R
BES PPN IR B S NN S
I BRAT Y 3D o HL- B M e B . R 0 M S BURY
PRI L 9 SR AR [ A BE AR 4 3t 30T 10 00 1 e % 4l 40
T _F A SRAECHE R U AE 0 BR T B A FR AT A ]
0 TR PN o 32 g 0 Jol B 50 4 RS 2 AR A5 R A A 3D
FLI SIS A ROR AR 2 — AR SO R B IR IR T
X—EWINA,

reproduction image

“&7’ “ EE‘”
8 KL g A A4y BB PGS & T A R R IR . (2 61 SREBGEEIGR; (b) 121 SR K4S
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scanning method. (a) Results based on 61 projection images; (b) results based on 121 projection images
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Fig. 9 Synthesized spectra, CGHs, and reconstructed images of projection images obtained by traditional circular

scanning method. (a) Results based on 60 projection images; (b) results based on 120 projection images
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non-redundant sampling. (a) Results based on 61 projection images; (b) results based on 121 projection images
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Fig. 11 Synthesized spectra, CGHs, and reconstructed images of projection images obtained by proposed method with

weighted sampling processing. (a) Results based on 61 projection images; (b) results based on 121 projection images
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Fig. 12 SNR variation curves of CGH reproduction images simulated by circular scanning at different ¢.
(a) T=1.0; (b) T=0.75; (¢) T=0.50; (d) T=0.25
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Table 1 SNRs of CGH reproduction images under different thresholds T
Threshold T 1.0 0.9 0.8 0.7 0.6 0.5 0.4
SNR of “#£”/ dB 33.28 32.65 31.83 28.83 28.64 28.62 28.30
SNR of “H”/ dB 28.80 28.41 28.22 24.88 24.18 24.02 23.14
2 AFEBEHT T W 4 B E B FE R B 3R 00 15 6 L
Table 2 Time consumption of CGH and SNR of its reproduction images under different scanning modes
Traditional Number of  SNR of SNR of Consuming Proposed Number of SNR of SNR of Consuming
method  projections “H” /dB  “H” /dB  time /s method projections “#” /dB  “H” /dB  time /s
Circular 60 18.85 16.88 382 | Non-redundant 61 22.83 18.97 3.46
scanning 120 24.02 21.73 5.88 sampling 121 29.38 25.83 6.79
61 19.32 15.88 2.30 Weighted 61 27.27 23.37 4.04
Orthogonal
) redundancy
scanning
121 23.68 19.97 4.38 sampling 121 31.83 28.22 8.10

0709001-12



Es i

b — 20 b, AR WEIE 45 T EF TS 2% 3D B A
(FWEZ OB IEL AT 2 BB AW R, %
T i O £ 4 7 Tk 5 Wk BB I A B O A i
] B 0.5°7EL — 107, 10° 190 6l Ay B {1, FL 4R e 81 3K
2D B E LB E 5 HEE R 512 pixel X512 pixel,
K13 sy 5 L /14 B s 45 58 0E 38 1 4

(~10°, 0°)

LMACR KT sU T AT R RIS R N =
ARV B B R 2 B K 2 =0 mm &b
FHR 2 —48.6 mm AL FEEMR ., MIE 14 W LIFE
AR SO R T A B PR TE O (R BE A P AR
ML it i B T 4% S8 AE 22 4 07 AU B AT BUE Y

5

e=

(10°, 0°) (0°, -10°) (0°, 10°)

P13 SRTIEZS A 3RAT B9 52 % 3D B2 B3 73 22 ILAR 52 14

Fig. 13 Partial multi-view projection images of complicated 3D model using orthogonal scanning
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