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Browse of the high-resolution core image based on tiled pyramid model

CAI Ping, WU Xiao-hong, HE Xiao-hai, LI Xu
(College of Electronic and Information, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: A huge amount of memory overhead would be occupied when the high-resolution core
images are transferred, disposed and displayed compared to the low-resolution core images. The traditional
solutions could not display a high-resolution core image online. A tiled image segmentation method based
on tiled pyramid model is proposed to solve the problem. The original high-resolution images are firstly
converted to Tagged Image File Format(TIFF) images with multiple resolutions, and then browsed and
displayed by block transmission and sub-block loading in client browser.

Key words: tiled pyramid model; tiled image segmentation; Tagged Image File Format images; browse

and display

o 0 B 0 0 BEGAE A  b SER 1] R R MOk AR Tz o T —BEK N 20 em, B4R 10 em R ALY, iR
WL 400 dpi 23 HE T FIHE SRS IR A S IR R S ANBCN 4 944x3 148, 540N JPEG A E GG, KN4 N 2.5
MB. 4% [R] — 20 L) R 5 1200 dpi (1975 20 BF R A BRI, K SEAR 2 S E0E8 R R EMS Y 3 7%, Bl B st
JR B 9 £, R RE— R4 i1k IPEG SR , K/NZk 23 MB. 1] WA X T35 3 40 3% 1 5 O B, &4
B0 R BE B K, #E AL R 55 45 b B rh 25 ) 1t A IR 55 44 G 2k i 7, [ R ply T JE 0 43 TG AL 68 R 1 N A7 2 (D
IR 55 4o it XoF 20 43 P 7 G A A . A A A S A B TG YR AT, A 7 N Y A R EMR A, SR A% G G S
A AL i i (HyperText Transfer Protocol, HTTP)Zs 2 PR B b 4o T A% i 2 e, ¥ 1l 16 12 ) W T2 ek o g ) J3
1 AL oy P 0 BB R TR ) VIPS BUR AL FR PR, S HE N TR & 7R BB 209 h 2
() TIFF # 20 %R o IR 55 250 B — AN 36 T IF I 1IPImage 21 74 (1440 B BUF IRMR AL S B bk, & ) 3 21 T I oo 199 4% 5%
8 (Internet Imaging Protocol, 11P)3K i K 15 18] TIFF #3020 He 5T A EI4% , & 5 sl B8 2555 15 R 21— R 5143 Bk 50
R EGPG R, THESHEIA 0BG SR BN SR Mm AR mE 1R,

1 BEReFERASREGHEZ

1.1 &FEEBEN

FH AL 25 TG TR R — 28 890 25 ] 3 30 13 A8 I8 KK 14y PR 201 8 1 — A PG O ) B S 4 = B AR 20 2 g A T )22
BURZ MO, AR BB T IUZ, IR ER A TR .

iR BHA: 2012-12-26; f&EIHHA: 2013-02-06



98 AZMESERFERER NS

S P 1O P P 0 R A R AR 20 Bk 0 N B R

| the click of user ragging, amplification, shrink) |

R —ZE B A5 AR08, ) e J2 PR R 7S 38 LA [ 3
it(l)%‘%ﬁéij%*ﬁﬂ EF'HE%EE"J%%jJ o é%ﬁ?ﬁﬁ%‘b@#f | search target tiled image |
SR B A, | RORJER, h RoR & TR AR)Z Z [ v
Fq,;z , JR”J% WEYG ﬁ}’;ﬁjj r ﬂi] . | transfer the tafettiled index |
=X hil (1) | use 1IP image module to load the target tiled |
12 BARNELERNE S S5 *
| transfer target tiled to browser by 1P treaty |
M8 — E ROF s w 2r B 00 2 D B R e RS 2 A R &
Yo, R B BGOSR A 19 45 T e ong heold tled —
PG % — & BRI Ak ok, nlSE BB iR e 2 B D a0
Pl 12 10 30098 5. 7% ﬁ
EEFZ BT B EBRRSIME . RS SBBiTaR,. &7 Fig.1 Browse flowchart of the high-resolution image
SR 1 SRR SR B L R SO ES AR 3 0 PR B M 3 3 L BRI R

BOE ALy X T ERTBUZSM B Z KR, 22 BT IR, M
Bt , BRI, $IRR/N R 256x256(1% ) Y 1E 77 B &1 43
R o Bt BL T /N T a4 T 256 1R 3R, & P UmAd IR 58
JE/N T84 T 256 R

13 BoPHNELEGRRA&FENAE

A A D R L T I IS MU . IR
JEJZPUAT B o0 B 0, WORs JRUaR 19 5 o B 00 s O PR AR R I

J2, MR 1.2 R o SR AT B R Sy B, B UK B Fig.2 Tile pyramid model of second magnification image
Fr USRI o A IR 22 B PRUBEL R Th A 2% 2 AR R A IR — B P 2 ZAEREIQ I H &SR

@F - — R ER ARG B T — 2
R N L L --..
MU BCF A0, T MR 0 5 A R o A 1)
R, He SR I A L s B A PR 1 K o 9 ----
INT 256 MR F HFIL I A TR A ot 0BG L F e 718
T2 9450 B J2 8 T2 40 0 1 e B 5 B

RO BUR AT L R oy R RO Fig.3 Chunked effect diagram of core image tiles
Kl 3 Al R T R iR

2 AHU0BEBGREREFERSINRT
2.1 RR&FHEH M XA RS #iR

Xt B B A R L, 2 R 23 B 0 0 BRUSN SE D BE A e B, TR R R A R B & TR R — SR L
Fr 8 — s B BT iE— R 51 o ARE 1.3 ik

FO AR AR R R T R R AR AR, B DU SRS & RS
A D TR & T IR T BB AR the 2nd tier
AU BRI G TR AR A O L
P % 0 43 9 7 R 2 514 4 Bt o BO R PR, = the 3rd tier
1117 DY SR 254y v — AN XY i iR 2 RN 4 AT AL
PRI AT L2 S I SRR 445 4 ok i ik < A% R A b el

R R 4 FEE R U XU ZE A NI 4 s
22 AL ERFMERSEIT
HDFEME LR & AL S DO U 25 A A AR B D RO MW M — 2 S5 5 0GR R & FEN S

Fig.4 Quad tree structure
Pl 4 U SAR S



&1 ® % ETEHAEFEEENSSHNS CEGRR 99

—E——XF N, ISR — 2 S S A O EUR LR & FIE A N2 BL R B R 8 ——XF o FEt, #ar
LR R, A EABT R AR FRIE A (0,0), WARIS, N EBIT MIET M. 728 0BIRILE &FENE 2],
BOEZE A OEIR A EABRREALIR N (0,0), £ FARBREALIEHN (X, Y,) . £ 1.2 T B0E B i BRI K
AR ZEAH by [ 2 {H 1 =256 MR, W2 T R EHRAT 5L Row 2 -
Row=[y, /il (y, #0) o)
%2R R EE 5% Col
Col =[x /i1 (xor 20) (3)
X[ 1455 A m EBUEE R,
A R BRI R IR (%), W EC 28 AR A AR (X, Y,) -
{Xu, =ix, @
Y, =1y,
R WA T AR E LR (X, Yy ) M-

{Xbr =i(x +1)-1 (x =Col) )
><br :Xbr (XI :COI)
Y, =i(y, +1)-1 (y, # Row) ®)
Ybr = ybr (yl = ROW)
MR R AEIZE A O EUR R0 (x,y,) SE BT i BL R B R Ze A A b (X,\Y,) AR fR AR B (X,,LY,,) BAAE o
AU —BREMER GBS (PLP) , WHZAR R REZZ I 0 T A8 %5 (x,y,) » (7)R i
X =|P/i
{ L .J (7
Y, =LPy/|J

b | A T B

HRAE L b s TAT A, AT ph A R R R IR AR BRI A AR (1, v,) ) SRR A S R L 4
5 o A — B BT TR 5 2 B B D SR T — A S SR (v, ) BT, T 1P B
TL IR 31 A 2 A28 BT BT — A SO (x,y) B R— A S50 T, W (x,y,) 5 T ——Xi. il %
B RAL (T,1) L B AT SR BUAR S 0 B R, (50 R
23 BABHEOE K BGENIEERSH

A3 ST 0 T U BB 4R 56 R R L T LR 2) TREGY S S QRREBT ENLR, B4 TRE
10 A B — R ER A5 b) W — 2R AR, IR L. T Ze. 4 4 M7 LA
B TR R o) QBRGNS S TREGIEMIER, G 0RREY SxmA L, £F. £, 4 F
AT ETIR 4 AR AL 3 AN E RN 5 R

u uL UR
I
v
\ L —T» M R
T
I|3 BL BR
(a) relation between the child (b) relation between the same tier (c) relation between the parent tier and child tier

tier and parent tier
Fig.5 Three topological relations of core tiled image

B 5 A0 BUR BRI 3 FidhEh e R
B FAR BT H A8 (v l) o 000 3 RN 56 R I T



100 AHZEBEERFEEFR RN

1) FIZ X RIS B MR 550 (/2w /2)0+1).

2) b N AL A AT ERABEETC R BT 0 s (%Y -1, (Y L0 (=Ll (o +L ) .

3y A b EF. AL AT 4 AHm EWFERREZRY SN (2x.2y,1-1), (2x,2y, +11-1)
(2% +1,2y,,1-1), (2% +1,2y, +1,1-1) .

24 MIBHAMEBELEAFBEGHER

25 FH P T 5B S AR B T o T R AT A e AR R AR, TR 19 H AR B R T ZRE 2.3
WIS R BEAT A, X E TR R L AR AR B R R 5], IR LA TR R R AR B R L A

FH Xt 24 i 7 £ B 4 A N 08 2 0 R B3R A 2 W DLUR 3 AR

1) @/ N A EE, BIFE TR & BB pa) 1 )2 iR B D 2 e o XL — 1 A = LR R
HRJZR A BB Hb LR .

2) MW ARG L, N, L A 4 ATTm BT S . IR B A T AR AR Y R — )2 A R e R
O FC T R, XF R — 5 g Al — 2 50 LR RS AR R b R &

3) RN DR, BIE R & 5 A AL b ) R 2 Y i o B 0 28 R . X B TR R AR T R R
SR EERHINER

i L E R A R LA e s 0 B A PR P45 14 4 8l 0 B R R D 2 T AR, e R 1 EO6E I A B A
FUGAL S 2 % P a0 SE 4%, A7 08> T s WA T8

25 FIATIFF X GEH#ESENE R BE®

TIFF 3CHF 1 303k (Image File Header, IFH) 14§ SCf4 H 5% (Image File Directory, IFD) . K[ {4 %4} (Image Data,
ID)=#B 43 ™. M TIFF 6.0 ARHEHLE H 34, —A> TIFF SCHd Al LI & Z4 IFD, W%~ IFD ol UE X —A
ARG IR AH SC R B R (97 S0 o TIFF 324t — R A0 bRIC, 7] R ME—FR RS AS IFD 7304, At AnT F TIFF SO R A7
ik BA A HE 2 & i el

7 TIFF ARUEMIE A8 i, AT LU IE 5 T8 (4 B0 F R 2H L UG i 74 T LLRC 18145 e ok 2 47 181 44 B30 77 Bk
LA SR RE AR 2R TileWidth 25 HARIR, B A BEEAIR R TileLength 25 HARR . &M A S, M BT Y
XEL R g5, BLR MR RN TileByteCounts 4% HIA7 A, 43 B0 F B A8 % )2 H 035 IR % & ] TileOffsets
% HE

EPRmAS R, AL BRI IR 55 a4 iR ORACES (9 VIPS G AL BRI | 2 BERR R 5% 00 D08 L 5 4Ry 22
YIS B R & EES R ZE R ) TIFF MR SCR, AR 55 % i 8 74 B o

3 RS BME K EGEREGRIET

2B P U ) Y SR e A0 B T 0 BRI R 5 i T AR U T 4 BB B R 5| I A% i XF R Y T
FrrE (g, trHESER HTTP Bhislf& i s A B B R e Bk PO AT 2B A 1S iR 55 %% (Internet
Information Server)f9 1IPImage 2444 F1 1P ¥,

IIPImage & — IR KGR 55 2R 410, B Re RIS R DI A R 2] TIFF BUR i B0 MR, R B g 2 K
R P N O R ISR, PR K H AR B R MG GE I 1P PR SUR R

WAL 1P PR 1IPImage 414419 Al 55, SEAT AR N AL, 50 7T 3 oK 21 15 6 19 B R S B o 78 P o ) U 4 3 2o
1P #3i%, LI URL(Uniform Resource Locators)f 75 =X [n] TIFF [&4% v A4S B A 45 58 2R 08 & 40 0 4 0 10 IR
BERMIER, M55 fmumi BTG K5, 4 1IPImage 20 {4 2 206 I BL G, it NP R isCRE AR OC BL KR & %
B P i YT A o

4 LIGHRE

PERH — BN 20 em, HARH 10 ecm B4 L, HERIC—ME 1 200 dpi &2 31 A R ARG, RN R
22.6 MB({£# i 14 536x9 448), iR #8 & P a2 5 H K G E AR R AT HL, CPU S Intel core2
E7500, F Wik 2.93 GHz, WAF N 2.00 GB. JeliZEGuaE i % P L AL M55 &, stach B v o FH R 55 4% o VIPS
FEA I TIFF AR M, St ib e, S8 e AL B 5 i R 2908 3 s 78 % 7 v v il 1E8 ) B 4% 4% B AR SC irp



CHRR 2 5. ETRAEFERIENSHSPR NS OEGN R 101

W7 FOMBAR R AR, B PR, AR 5 A B LA T L, AP L 1106 MO THED 1148 M, Tl L
iz 2 e i 1E8 Y0 WG 28 I S5 s S, WAEAL 1112 M B FHE) 1186 M, ifif HLIEHE R Je M, AT LA SC i ik 5 ik
AE B2 52 3 v 23 B 0 RUAR 0 UG B 48 AT 4 o 18] 6~181 8 AR A ST ik I ik s UG r 25 R 1 . Horp 8] 6 J2
BB LR, B 7 gD EBI LR, B 8 KRG AL R, B 9 1 A4 2h R A 458 . Hob 3 R
A1 b A/ BB T TR B 4 s ], 2 e TR vp A DX 5 i 93 1A S s 9 X

nders 1 aldtix = = Finders In altix

G e NEQ- R2@- IRw- @ 7

1 e EEO- 2@ TAo- @ "

B REL 17 e LT N it L S ok e ! IIWTT Erﬂl‘.;‘"::‘n'x B 8 W "Meon e | v | SERT- 'g...T-Ju::‘-u | Erﬂ.‘_;‘"::‘n'n
Fig.6 Loading image Fig.7 Zooming out image
& 6 Jm#kEI % & 7 gi/NENE

alzix £2Bsh Bevsistise Tnags Brevus - Binisss Interest Rnplsssr il

3 Cmes NEG- REQ- IAQ@- @- " CERCARREEN | S bl Gield: s NEG- RE@- IAQ- @- "

= s e 73 wawa

PR B 1 e o [ T e Tt Tyl T | ceBaF Un')o B DD " e | Ve | Ctma s | RRT= JH A S e IE*F-I..;‘.:: a
Fig.8 Zooming in image Fig.9 Dragging the image to the right
SRR ONELES Kl 9 mfitishER

H E R SR AT, BT R A 1 B R ) 4cb B D X RE 8 AR AT 1 S B i 0 B 0 O PR AR 2 P S ) 8 1Y 3
Y, OWOK, AiNREERAE

5 #it

AR SCEE R 43 B O O BRI YE R TR AR TE R R, 7R & 40 B D A O R AR I Ss aR e, AT VIPS
B HHe 3 0 36 T T & P B TIFF M X200 B 0 a O RS, & 7 sm i S i o 1P B >R O T A B
Ml 55 g S it 1 1P PR SCAN 1IPImage PR PR 351, R X I 0 BU A 1T 45 i 81 8 1 i 30 BEE 05, A 20 7 i 1)
YO g xd O PR BB R DE G, SE I 2 B D O R R
S 3k
[1] $RIAF. BT HTTP PrisCag R A S8 m R 5 5 0 0 R 4000 BT 5 5B D]. db st db st s R+, 2012, (XU
Juanxiu. Design and Implementation of large capacity data based on HTTP protocol collection and analysis at high speed
system[D]. Beijing:Beijing University of Post and Telecommunications, 2012.)

[2] Tanimoto S,Pavlidis T. A hierarchical data structure for picture processing[J]. Computer Graphics and Image Processing,

1975,2(4):104-119.



102 AMZBRESBRFEEFR 501 %

[3]

[4]

[5]

[10]

[11]

AL 3 A AR A S A RO B R B AE A S T R WESE (D). A S b E B R Ko, 2005, (LT Hang. The
development and research of storage and application of remote sensing image in the spatial database[D]. Hefei: University
of Science and Technology of China, 2005.)

BN SRR A SO EE L i TR B A0 B R 32 SR M A AR 0] ML T, 2011,31(9):2465-2467. (YIN
Xiaojing,MU Xiaodong,XU Yiwen,et al. Optimized management and interactive strategy for massive terrain data[J].
Journal of Computer Applications, 2011,31(9):2465-2467.)

ARV . MRS B s TR B4 I 55 1A R 454 5 SEEE WF ST (D], AR H - RN R il 2545 B TR R 7%, 2003. (DENG Xueqing.
Grid spatial data services architecture and algorithm research[D]. Zhengzhou:PLA Information Engineering University,
2003.)

DU, M BR8] 5 5L TS A A 0 G B S Bk R SE (D). RN N R A (R B TR R 2, 2005. (BEN Jin.
The research of geospatial information discrete grid data model theory and algorithms[D]. Zhengzhou:PLA Information
Engineering University, 2005.)

Adobe. Adobe TIFF Specification 6.0[R]. Mountain View:Adobe Systems Incorporated, 1992.

XN, IR T & T AT, BB A F 4R, 2008(6):199-200. (LIU Zhen. Remote sensing image based on tile
pyramid model[J]. Science and Technology Innovation Herald, 2008(6):199-200.)

X W R DL i vy Ak B T AR AR R S AN/ 22 e 25 O FURIE S [)]. KRR 22712 5 L 75 B4 4, 2012,10(1):
103-106. (LIU Jinming,WU Xiaohong,TENG Qizhi. The core image restoration based on neighboring plxels and wavelet
denoising[]] Journal of Terahertz Science and Electronic Information Technology, 2012,10(1):103-106. )

BB, BT AR URL &35 2500 Web #5 U5 RIS HOR (D). Kf 2% Rk 5 715 B4, 2010,8(3):
349-352. (LI Lanyin,LI Xiaoyun. The portion of the WEB access control technology based on the script and the URL
passing parameters|J]. Journal of Terahertz Science and Electronic Information Technology, 2010,8(3):349-352.)

2B, SCY LR BV R G G ORI 58 S5 SR [D). BCAER: DU I K24, 2012. (LI Xu. Research and Implementation
on Key Technology for Geological Material Data Information Management System[D]. Chengdu:Sichuan University, 2012.)

fE&E &I

3 OIE(1987-), B, WldvHERT A, 1 RBEL(1970-), &, WA STt E A, Mt
B B FE AR, FR BRI S U 1) Ay R AL B T 4 R B2, FEREGE Iy 1 Ry AR A B B

i {5 .email:caiping0713@qqg.com.
il /Nilg(1964-), 5, WUARTIN, L, B2,

FEWETETT 6 AR S AR S AL B P Ak B

Z=  fB(1985-), B, WIEAMMET A, EiE
WwFse A, EEBFSE T PR S AL



