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Abstract To solve the problem that the memory space is large and the calculation speed is slow in the novel look up table
(N-LUT) method when calculating the color hologram three-dimensional scene. The depth and wavelength compensating
N-LUT method (DWC-N-LUT) is proposed to generating color hologram three-dimensional scene fast. The point cloud,
which compose three-dimensional scene, are sliced as a series of two-dimensional images with defined depth. The principle
fringe pattern (PFP) for red (R) channel corresponding to one depth is obtained according to the pre-stored depth
compensating factors. The complex amplitude of object point for R channel is acquired by shifting the PFP. The complex
amplitude of object point for G and B channel is directly generated through multiplying that for R channel by wavelength
compensating factors. Numerical simulation experiments with an airplane model and a car model indicate that the color and
depth of three-dimensional scene can be precisely provided with DWC-N-LUT method. The coherent noise in the
reconstruction images can be obviously eliminated by adding random phase to the complex amplitude of object point. The
memory space of DWC-N-LUT method is 10 times less than that of N-LUT method, and the computational speed of the
proposed method is approximately improved 22 % comparing with N-LUT method.
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Fig. 1 Theory of N-LUT method
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Fig. 2 Depth resolution of human eyes
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Fig. 3 Flow diagram of DWC-N-LUT method
K3 e IS EEAEIC N (arsaceap) » 16 RGB 8 W E IR IE S B1C N . URUS MU, TR Z%EE
Nz B ZHEEIR T 1 Ri@1E PEP BIPFPY 095 SRR 73 A, AT« O Rl IE B9 R B AMEE R 7, i (10) ] SR 15
PFP; M E PRI A0 TF, B IRIE 1 0P8 TF IR UIRIEE ax BIATA5 2190005 R 38 E 0 2 R 5N
UR=apTF (ATR) "' (16)

Mg 7 0 BFLUE FeLh GR K AMEH T ATS® Fl GR MELK—( BEYOEE GEENERE US, Hrh

AT SR (15) ZORAG A R Bl E A 2 IR0E UY . R AME I T RE 80N N-LUT ik A R i A7
i 28 ) I A A2 DY AT AR 8 N-LUT ok 3055 8 BE L AR 10 O 3 O 8 °F TR B R I Ah B 9 N-LUT 33k
(DWC-N-LUT),

0609007-5



H = # ot

,\gl ar =0 Eﬂ‘»U\"J UE =0, Uf :aGTIl{ (ATR) FIAT%R ’ UE :aBTIf (ATR) ’hlATER o

5 SCERortr

h T Bk DWC-N-LUT J5 ik i I8 vk i #8— 8 24 0 = 4ERRUE S = 4k 3 St 4 B, AT 507
RIS
5.1 Z#4BSENHFER

T Z5 0 52 2% 1 LR R R B B S 56 A = 43 5, W& 4 FioR KL A A9 )RSF 416,43 mm
X 9.17 mm X 14.05 mm, B KA IR FE K 14.05 mm, KA R 40 & A8 6 S 80k 11852 4, 54 B i
B F T B 2, =592.85 mm, L H B 24 =606.90 mm,

4 TRHLBEBIEY F AR st R

Fig. 4 Image of object scene for airplane model

H 3.1 95 Brad vk LA B R AT 4 2L IR AR BEFLIE B 4 = 65.00 mm ( AR i #E 65.00 ~
75.00 mm) . W BEE 7 OE M B R 0 = 10", iy (6) A A, A" &~ 0.53 mm, I 4 K = 28
{ceil [(606.90—592.85)/0.53]1+1} . K =28 #f A (8) FfF 2] Ax=—6.91 X 10" mm, fiJ5 R # (4) 5
Z19° " 9Zp 9 9% 280 ‘E*ﬂ*ﬁﬂ%%ﬂgjﬁég{ﬁﬁn‘s%%o

608
606
604 -
£602}
8600t
j§598-
S 596}
594 +
592

1 3 5 7 9 111315 17 19 21 23 25 27
Number of layers

Bl 5 TROMLAE R 4% 2 B0 R T
Fig. 5 Depth of each layer for airplane model

Ar A A A3 EL 625,532,473 nm., $EHR 3.2 51 3.3 5 B 7 3 40 0T R B M2 TR T A K R IR
T HE 3 Bk AR R R RGB & B ECF g RwE 6 FrR. B 6a)~ (d) Y FEBEEE 2 43 51 2
592.00,597.00,602.00 Fl 607.00 mm., & 4 HIrZ5mBi6E BEK 6 im0, AL AL G848 7F A7 N
TR B SR AR LR - TR 6 () "ROIL 8 3 T A, A58 2 A XS SR 5 151 6 (b)) ROHIL R L R0 iy 400 R e 2 R L e R0 i
BLE 1 ] B AR A5 05 B 5 181 6 (o) RAE T RALA P HLE AR 528, CHLI 3 O 4 Wl B 6(d) CHLE R
B TR AR E A M %, B 6 KW DWC-N-LUT I AE WK i 2 B =4 SR AR B 5 AL

FFANMLES I 6 23 % BLBAR IX A PR 1 BESL AT 20 43 BT ik oy 33X S8 3R 1 BE S0 ] — A 4R B4R AN A
WOt A0 52 4R M S I A A MR d RRIET 3 R I SR R L 0 oS TE 4 BT b 1 B2 AR IR T
S S EEAE TR UL PFP o AH 1 A4 358 43 459 211, T R — > 4k R B R R TR 0 0 &2 4R e A R — A
PEP, B AT & 4 i 2 ™ A= A T MR (o AR o i A 2

0609007-6



& 6 TCRENLAR LI AL I ECF HBEZ . (2 592.00 mm; (b) 597.00 mm; (¢) 602.00 mm; (d) 607.00 mm
Fig. 6 Numerical reconstruction images of airplane model without random phase.
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Fig. 8 Image of object scene for car model
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Fig. 9 Depth of each layer for car model
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Fig. 10 Numerical reconstruction images of car model without random phase. (a) 592.00 mm; (b) 598.00 mm;

(¢) 604.00 mm; (d) 610.00 mm

B I A T MR PSS e 5 A B BILRE A2 BE 8 TH B RH T 36 i I R IR BT AL AN IRT 11 B

ZEA TR R R R A A S 0 25 S, BT LAAS . DWC-N-LU'T J7 i BE % ofE 1 7 80 — 2 37 5 i B e
GRS il 5 I ABEPLARAL . BE A2 A 0H B FF BEAR A AH T I s
52 HEHERELSW

4 BB ZBUE XN 1920 X 1080 MR BE R SF %N 8 pm X 8 pm; CHLAR B AR /K - FI 8 B 7 1) B R~
52 16.43 mm F1 9.17 mm, A8 4 PFP 7E/KF-J7 18] AR 2 B 3974 ceil (16.43 mm/8 pm) +1920 ], 3 FH I
o] b HR R BN 2227 ceil (9.17 mm/8 pm) 1080 ] [i] B X 4= 68 8 PFP A5 /K ~F- F1 3 1575 18] b ) 18 % 800y
A 3925[ ceil (16.04 mm/8 pm) +1920 [F1 2277 ceil (9.57 mm/8 pm) + 1080 J; P it & ML 1Y 1 95, 4= 465 7Y
PFP B4 Z 505390 0 3974 X 2227 Fl 3925 X 2277,

0609007-8



10 A BEHUAR AL G PR B0 ELE R . (@) 592.00 mm; (b) 598.00 mm; (¢) 604.00 mm; (d) 610.00 mm
Fig. 10 Numerical reconstruction images of car model adding random phase. (a) 592.00 mm; (b) 598.00 mm;

(¢) 604.00 mm; (d) 610.00 mm
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