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ABSTRACT

Horizontal parallax is the foundation of stereosimopiewing. However, the human eye will feel uncstable and
it will occur diplopia if horizontal parallax is laer than eye separation. Therefore, we need tpatallax refining
before conducting stereoscopic observation. Althhosgme scholars have been devoted to online resaotsing
refining, the main work of image refining is conmpteon the server side. There will be a significdetay when
multiple users access the server at the same fline.emergence of HTML5 technology in recent yealsesit
possible to develop rich browser web applicationthars complete the image parallax refining on bhewser side
based on HTMLS5, while server side only need todiemimage data and parallax file to browser side@rding to
the browser’s request. In this way, we can gregtjuce the server CPU load and allow a large nuntfarsers to
access server in parallel and respond the usergiest quickly.
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INTRODUCTION

Currently online 3D remote sensing image refinimgst of the work are completed on the server $tdeexample,
Reference [1] presented a method about online imefg@ng, browser is only responsible for the Us@peration
and displays image data coming from the serverwhan there are a lot of users simultaneously acitesserver,
the server CPU load will be very large, which tiegd to server can’t timely handle the request flmowser, and
browser have a great delay.

With the help of the HTML5 canvas technology [2]tleors have realized the refining 3D remote sensirage on
the browser. Server only delivers image data amdllpa file to the browser, and browser completésther work,
which greatly reduces the server CPU load pressime jmproves the browser response speed whenpiaultsers
access the server at the same time. Moreover,rtwesbr doesn't need to install any plug-in, whigm enaintain
user’'s computer and network security.

The organization of 3d remote sensing image data

As is known to all, remote sensing image file s&eery huge, remote sensing image data of a eitgl to be more
than 4G [3]. The largest RAM which can be suppotigdhe 32-bit windows system is 4G, so it is ingbke to

deal directly with the whole remote sensing imagenemory. It requires us to cut the remote sensiage into

many small pieces for processing [4].

The organization form of 3D remote sensing images leen clearly described in the Reference [Sbrifer to
make readers understand the online 3D remote gemage refining procedure better, authors deadeattoduce
the main contents of the remote sensing imagestiateture.

When users browse remote sensing image data, thgydm the following operations: translation, zoamZoom
out; therefore, server side need to provide mekiution remote sensing images to meet browsefssigquest

[6].
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Authors have built a hierarchical pyramid structaral the logical structure is shown in Figure le Ryramid is
divided into many layers, and each layer consiétsiany image tiles which size is 256*256 pixelscEdayer of
the pyramid represents different resolution of reamgensing images. Server returns the image td¢s @ the
browser on demand according to requirement of tbever.

FIGURE 1. Hierarchical pyramid matrix logical structure

The physical structure is shown in Figure 2. Iméfes is named by their position in the hierarehipyramid
logical structure. For example, rs2002002.jpg iBleepresentative of second layer, second row andr&l column
image tile in the hierarchical pyramid logical stiure.
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Refining method for 3d remote sensing image

3.1 Refining Algorithm

3D remote sensing image data obtained directlydriabphotography usually exist parallax. Some hadifitudes
have larger horizontal parallax [7]. Therefore, sohomologous image points may have immoderate dwaar
parallax. If horizontal parallax is larger than eseparation, 3D remote sensing image will lost dtexeoscopic
effect and user’s eye may feel uncomfortable, sasteyestrain or headaches [8]. Reference [6] prévadthe
overall image parallax can be reduced by shiftmgde pixel data, thus the whole image can be niaedan an
acceptable parallax range. But how many pixels lshde shifted for reducing overall maximum horizant
parallax? Authors refer to the refining method eféence [1]. In the process of refining, firstBlaulate the image
tile’s maximum and minimum parallax in the browsksplay window, then compute the numbers of pixehéch
need to be shifted according to the following aildpon.

(1) IfinMaxParallax > 0 && nMmParallax == 0)
nShiftParallax = (nMaxParallax - nMinParallax) / 2;
For example: if nMaxParallax = 8 and nMinParallax = 2;
Then nShifiParallax = 3; After shifting image:
nMaxparallax = 5 and nMinparallax = -1;

(2) IfinMaxParallax =0 &d& nMinParallax < ()
nShiftParallax = (nMaxParallax + nMinParallax) / 2;
For example: if nMaxParallax = 8 and nMinParallax = -2;
Then nShifiParallax = 3; After shifting image:
nMaxparallax = 5 and nMinparallax = -5;

(3) IfinMaxParallax <=0 && nMinParallax < 0)
nShiftParallax = (nMaxParallax - nMinParallax) / 2;
For example: if sMaxParallax = -2 and aMinParallax =-8;
Then nShiftParallax = -3; After shifting image:
nMaxparallax = 1 and nMinparallax = -5;

After calculate the shift value according to thegtlax file, then we use the value to shift thehtiged band and
combine it with left green and blue band to formea refining image [9]. When all the image tilesvdabeen
refined, we combing these refined image tiles tehale image and display this image to the browserhat user
can see the refining image while they press thaingf button. The combine procedure is shown irurégs.

According to the
calculated value of

the parallax file to
shift the red band

FIGURE 3 Theleft and right image tile combine procedure
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3.2 Existing Online 3D Remote Sensing Image Refiliethod

An existing server-based online 3D remote sensimpe refining method has been completed by Dr. Xhang's
research group at Department of Geodesy and GemsmBtigineering, University of New Brunswick [1]. &h
refining procedure is as shown in Figure 4.

Browser Server
1.3D image browsing 10.Return the refined
system interface image to Browser

2.Users press

9.Combine blue ,green
‘Refining’ button ! ue .8

channels of left image
with red channel image of
shifted right image to
produce a new refined

3.Compute image
coordinate range of
display window

image
4.Compute begin _ 8.Shift red channel
row, end row, begin image of right image
column and end x

column of image

til-es in display 7.Compute the shift
window parallax

5.Request Server to do ||6.0pen parallax
refining operation information file

FIGURE 4. Onlinerefining procedur e based on serve side

The server will handle multiple browsers’ requestl @alculate the parallax, refine parallax and cositp image
tiles, when multiple users access the server asdnee time, server CPU load will be very large, trabrowser
will have a serious delay. It can’'t make user faeboth effect.

1.3 Refining Process Based on HTML5

Authors use the API , getimageData() and putimaggP@L0] in HTML5’s canvas which can process imageel
to complete image parallax refining on the brow3ée improved process is shown in Figure 5.
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Browser Server

6.Return the display
images and parallax file
to Browser

1.3D image browsing
system interface

2.Users press
‘Refiningl’ button

3.Compute image
coordinate range of
display window

4.Compute begin
row, end row, begin
column and end
column of image
tiles in display
window

k.

5.Request Server the
display images

7.0pen parallax
information file

l

8.Compute the shift
parallax

9.Shift red channel
image of right image

l

10.Combine blue ,green
channels of left image
with red channel image of
shifted right image to
produce a new refined
image

FIGURE 5. Onlinerefining procedure based on HTML5

While users click on the refining button in theps® browser calculates the image tiles range doogto the range
of display window and requests server to send intég® and parallax file. Then browser uses getleizga() to
obtain the information of pixel data in the displaindow, and uses the parallax file to calculatevimany pixels
need to be shifted. After all the image pixels hbgen shifted, use putimageData() to display tfirae 3D remote
sensing image [11]. The whole process is shownguarg 6
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Use drawlmage() to put all the image tiles
which need to be displayed into the
canvas

A

Use getlmageData() to obtain the whole
image pixels data

A
Use the parallax file which transmitted
from serve to calculate how many pixels
need to shift

A

After all the image pixels data have been
shifted, use putimageData() to display the
refined image

FIGURE 6. The browser specific refining process

The 3D remote sensing image before refining is shawFigure 7, and Figure 8 shows the refined 3Date
sensing image. The Refining button is automatimired according to the parallax file, the blue leftd right button
are doing manual refining operation. It has a gimarovement in 3D visualization effect.
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FIGURE 7. 3D remote sensing image befor e online refining

1272



Qian Pdi et al J. Chem. Pharm. Res., 2015, 7(3): 1267-1274

| JEpmm—— e
[l | S alhosd - = [:I.ﬂ al-B

Web-1-30
| Wels laags. 3100

The Cricale Wall
Wk [mage
AT Refmins

Diema

Presskey FLL
%o switch betaeen
[uli-sereens mml

v iy

Teehmal gy
developed
I Tir. Y
Fhang's research
ETHp.

FIGURE 8. 3D remote sensing image after onlinerefining

CONCLUSION

This paper is based on Professor Tong Hengjiagsareh. The main work of the paper is transferBBgremote
sensing image refining work from server side tonser side by using HTML5 technology.

The new system has the following advantages: (1ye88hote sensing image refining work is execute8riowser

side; Therefore, it reduces the CPU load of theeseside when multi-users access the server aahee time and
improves the performance of the system. (2) Browlseisn't not need to install any plug-in. It issseplatform and
is not depend on the operation system and specialder only if the browser supports the HTMLS5.
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