$50% 50 17 A= S D | A NE= SO SO Vol. 50 No.5
20184 5A1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY May 2018

DOI:10.11918/].1ssn.0367-6234.201705020

HmHRREERRBE RS

R, TR, XA, RAF, R 2
(P MOR2E MR TRE2ABE, K3 130012)

W OE: A ERAE R KRR 3DS MAX B 05k 4 5 ¢k 7t R (EL) B 2 F BE42 oK AR B 70 3 A R A ) 58 R A A ]
M AL THRARENERRGRA. A TRSWNZ T ERERE REXA T E 5 MR 08207 & RBASEFEN
By £ T EAE A A E. 42,7 3DS MAX B2 57 F 47 F Ao S5 e 7| B AL, AR 38 Sk on W 1% (EI) o 7 &
(S ZE st X 2, R AR ERETFHEBERR LA TEGN 2L A HBERE X TELBRANEGRALTHE
WE G EM BB E RS EG T AR AR L HE, REXABEANNERFHBALFHETH
BREFEGEE FEEG. R TEGRRFIHE WARKRIATHGR TLRE TR LHERKN. EAFE 5941 &
BHENA BHBEFENE BHREFRE 1212 6 BENAERTURE A LRI s wRAR. W E MR ZFAKT
FEFELF WA 0.433% 1 B AR TFNERZEER A 2.597%Fn 4.762% th 2 ¥ 77 k. P 77 ik B ol 41 09 52 3L 7 F e b i B8 R
REHRARERA, TH T RAFHEILERE TN EI AEXE.

KW, ERARGETHENEAGRY R0, F AWM, 04t

hE4SZE S, TP751.1;TP751.2 XERARAERD: A XEHS: 0367-6234(2018)05-0068-07

Sparse acquisition integral imaging system

JIA Bowen, WANG Shigang, LI Tianshu, ZHANG Lizhong, ZHAO Yan

(College of Communication Engineering, Jilin University, Changchun 130012, China)

Abstract: Using 3DS MAX to obtain elemental image (EI) array in the virtual integral imaging system need to put
large-scale camera array which is difficult to be applied to practice. To solve this problem we establish a sparse
acquisition integral imaging system. In order to improve the accuracy of disparity calculation, a method is proposed
using color segmentation and integral projection to calculate the average disparity value of each color object between
two adjacent render output pictures. First, a virtual scene and micro lens array model in 3DS MAX is established.
According to the mapping relationship between EI and sub image (SI), we can obtain the SI first, and then
calculate the EI. Based on color image segmentation method and integral projection method, we acquire the average
value of the disparity from different color objects between adjacent images; and then translate a rectangular window
of fixed size in accordance with the average disparity to intercept rendering images to get the sub images. Finally,
after stitching and mapping of the sub images we obtain the elemental images, which can be used to display a 3-
dimentioanal (3D) scene. The experimental results show that we can use only 12x12 cameras instead of 59x41
cameras to obtain elemental images, and the stereoscopic display effect is obvious. The error rate of disparity
computation is 0.433% in both horizontal and vertical directions, which is obviously better than other methods of
disparity error rate of 2.597% and 4.762%. The sparse acquisition integral imaging system is more accurate and
more convenient which can be used for EI content acquisition for large screen stereoscopic display.

Keywords: integral imaging; color based image segmentation; integral projection; window interception; disparity;

mapping

SRS 2 H AT PR L AT 3D R
TikZ— JE—FhE 3D WoRHoR. S RUUREA A

PSR, R A VR A SRR, R T 2374
e A E SRS i N A T R R RS v

WGBSR Py 2 (8] et A il ¢, I BLH: 25 18]
Yt 3D FURRIEOR , HATHEZBEIBAY 3D - R Z
i ELRG 3D HRAE A T F L2 5 43 B Ao A TR

KB 2017-05-05

E£WAH . BHEARPFAHE TS H (No.61631009)

EZ/r: B (1993—) , & LA
EHNI(1962—) , 55, W12 R0

BE1EE . FHE, wangshigang@ vip.sina.com

HIHEL 3D Yo, A2 e 0. NI A TR Gy
HONASETTTR

T INAE ZR B8 A 10 s ML R AR A A
TEIC R W BE, M A B2 P 1) 1 B — i BT AN
7 e 55 R, AN B BT X AR
I — W AN TR 7 2R A 14 RO, B o A TR 4R s e o
L35 S T AR 7 B B A R AL RS 21 G e — R D SR AR



55

BIISC, 45 MR EL MR RS - 69 -

ORI B 7E R B, 380 S A R S 1Y
TC AT T 27 B fR02 35 1 51 14 £ F- T L
GRS D i pUay e MR/ N N VA LN LS

THAHLE DR 42 1 R H Al S AR T R N 4
SRAEN R BTk, SR BB BT R 45 H
FRCE RSB , TE G FEmH S R AR
B D T RVA L TN 0 s VA L STH
BB AT R B 1) 2Z [ A AW i SC &1 T il
5 27 FUREE 5 TR L A TR M5 9 T 1
I8 BTt R AR B, SEBUR R .

BEXTBUIR, A SCHR e P 1A (910 % B Bl o =
YT S i VR 4 3DS MAX'™ $2 AR AR BB
FlAtRIHE IR 2 B s IR E Bl 2 T A E R
FUARPIAAR 3 AN [0 6 B P04 5 SR AR B0
SR AR 7] 20 € 1 445 1 8 1 7K 1 40 2 e AL
25, We I 2 2R B LA W A A4 R 25 - (A O i
ZANZEAH. XA A 22 00Tk R T 2R T
IR R BRI SR R B R O W 22 ARG L 22 F-
o [ 7€ R/ NI AEIE 1 OB 21 ST LR 51, 22 ST
GEIRNEE RIS 52 STPU e oy = R EE LB VAN
ORI Bk T Mg R 2 A USRS R L.

1 AR R %

1.1 BEHEURERERE

3D Studio Max, & & #% &y 3DS MAX, &3 F PC
ARG =2 S e g AR SRR b A AL A
538 B HARRHUE H AR EAR B, Y 7T H] T840, 1L 5
FHMLAAHE = HESr AR, A SCTE B IR R G R
LB BLAE T 3DS MAX H (% [ H BRAR ML I 51 A48 fak
BEERES  FA 5 = AR 015 8 T TE e . Rl
G B AL 1.

it SO D) BUBBIVES] sk

2
E £
KD
N
Al
Z
=
@

B
B1 REEMBGRS
Fig.1 Traditional integral imaging system
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Fig.2 Imaging principles of 3DS MAX camera
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Fig.5 Window interception
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Fig.6  Mapping relationship between SI and EI
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Fig.8 Picking up 3DS MAX simulation scene
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