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A system and method for controlling the scaling of a 3D 
computer model in a 3D display system include activating a 
Zoom mode, selecting a model Zoom point and setting a 
Zoom scale factor are presented. In exemplary embodiments 
according to the present invention, a system, in response to 
the selected model Zoom point and the set scale factor, can 
implements a Zoom operation and automatically move a 
model Zoom point from its original position toWards an 
optimum vieWing point. In exemplary embodiments accord 
ing to the present invention, upon a user’s activating a Zoom 
mode, selecting a model Zoom point and setting a Zoom 
scale factor, a system can simultaneously move a model 
Zoom point to an optimum vieWing point. In preferred 
exemplary embodiments according to the present invention, 
a system can automatically identify a model Zoom point by 
applying de?ned rules to visible points of a displayed model 
that lie in a central vieWing area. If no such visible points are 
available the system can prompt a user to move the model 

until such points become available, or can select a model and 
a Zoom point on that model by an automatic scheme. 
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METHOD AND SYSTEM FOR SCALING 
CONTROL IN 3D DISPLAYS (”ZOOM SLIDER”) 

CROSS REFERENCE TO OTHER 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Applications 60/505,345, 60/505,346 and 
60/505,344, each ?led on Nov. 29, 2002, and all under 
common assignment hereWith. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the ?eld of com 
puter graphics, and more particularly to user interaction With 
computer-generated displays of three-dimensional (3D) data 
structures. 

BACKGROUND OF THE INVENTION 

[0003] When vieWing an image on a computer or other 
electronically generated display, such as that of a photo 
graph, a diagram or an X-ray, it is often necessary to 
eXamine one region in closer detail than is provided by the 
original resolution. As a result, most conventional image 
vieWing softWare has some type of scale-change controls, 
such as, e.g., a scale menu, magnify and shrink controls, or 
the like. Commonly, When a magni?ed image is larger than 
the available display WindoW, the region being displayed is 
not the region of current interest, and a user must re-center 
the region of interest in the display. 

[0004] Image vieWing softWare may also support a 
directed magni?cation function Whereby a user can specify 
a point in the original image Which is used by the system as 
the center of a magni?ed or enlarged image. Sometimes this 
center is set by the position of a mouse controlled cursor. In 
such conteXts, clicking on the mouse causes the vieW to 
jump to an enlarged one With its center at the selected point, 
or “jump to Zoom.” 

[0005] A desirable feature in image vieWing is smooth 
Zooming. Unlike the jump to Zoom function described 
above, in smooth Zooming a point in the image stays ?Xed 
in the display and other points in the image move outWards 
from it. HoWever, this is not supported in conventional 
image vieWing softWare. Thus, users simply tolerate the 
need to manually slide the vieW vertically and horiZontally 
after siZing jumps. 

[0006] In the vieWing and manipulation of 3D, displays, 
the problems of magni?cation management become more 
acute for several reasons. First, in dealing With volumes, 
there is considerably more space to contend With. For 
eXample, a tWo-dimensional, or 2D image of an object that 
actually has four times the Width and four times the height 
that ?ts in a WindoW at a given resolution requires a user to 
look through siXteen WindoW-siZe regions to recover a given 
point of interest. HoWever, a 3D image of the same object, 
similarly scaled to four times the Width, height and depth of 
a vieWing boX, actually encompasses a volume siXty-four 
times as large as the vieWing boX. 

[0007] Second, a 3D display generally includes more 
empty space than a 2D image. A 2D image can contain 
image content or detail at every point in the image. Since a 
3D display must be looked at from a particular point in 
space, any detail betWeen that spatial vieWpoint and the 
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object of interest obscures the vieW. As a result, empty space 
may be required in 3D displays. When a 3D image is 
enlarged, hoWever, this otherWise useful empty space tends 
to ?ll the display volume With such vast eXpanses of empty 
space that a user may have no clue Whether to slide left or 
right, up or doWn, or forWard or back to orient herself and 
?nd a particular area of interest. 

[0008] Additionally, specifying a point in 3D presents user 
interfacing complexities. In What is termed a fully functional 
3D interface, a user can move a stylus, pointer or other 
selector in three directions—horiZontally across the display, 
vertically up and doWn the display, as Well as along the 
direction into and out of the screen—and select a point. 
While this facilitates the “Zoom from here” or close up 
mode, it is tedious to have to continually sWitch betWeen 
overvieW and close up modes. In the more common mouse 
or other 2D interface, only tWo factors can be changed at a 
time. Thus, the interface can be set such that sideWays 
motion of the interface produces a sideWays motion of the 
cursor, and a vertical interface motion moves the cursor 

vertically, or, to adapt to 3D display control, the interface 
can be set (for eXample by depressing a mouse button) such 
that a sideWays or vertical motion can be associated With the 
direction into/out of the screen (i.e., the depth dimension of 
a 3D display), or some ?Xed combination of these. HoWever, 
there is no Way that a tWo dimensional interface can control 
all three independent directions Without added mode sWitch 
mg. 

[0009] A further compleXity of 3D displays is that it is 
common (in order to see past features not currently of 
interest) to set a crop boX outside Which nothing is shoWn. 
This is effectively a smaller display boX Within the volume 
of space visible in the display WindoW. Auser must therefore 
be able to sWitch betWeen moving the displayed data—and 
With it the crop boX—and moving the crop boX across it. 
Distinct from the crop boX, Which is de?ned relative to the 
displayed model, is a clipping boX Which may eXist in the 
same interface, and Which typically has its siZe and location 
de?ned directly With reference to the display region, Which, 
analogously to de?ning a subWindoW in a 2D interface 
(usually done With its sides parallel to those of the main 
WindoW) de?nes a subvolume Within the vieWing boX. Thus, 
no part of the model that Would be rendered outside the 
clipping boX is shoWn, Which can be useful to limit the data 
displayed to an amount that can be handled at interactive 
speeds. While a user may shrink a crop boX for similar 
reasons of performance, its primary use is to pare aWay parts 
of the model for the sake of visibility. It moves With the 
model, and represents a choice of Which part of the model 
to look at. 

[0010] For general applications of the present invention it 
is important to distinguish the crop boX from the bounding 
boX, Which also moves With the model but typically serves 
different functions, such as checking quickly for collisions. 
If the bounding boXes of tWo objects do not overlap, neither 
do the objects, though if the objects do not ?ll their bounding 
boXes the collision of the boXes only means that collison of 
the objects must be checked in more detail. It is often useful 
to trigger selection or highlighting When a user-controlled 
cursor enters the bounding boX of an object. In many 
applications (such as in Computer Aided Design, or CAD) 
there may be a mulitplicity of models, each With its oWn 
bounding boX, but in such applications it is rare for the user 


























