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Abstract
Thisassgnment is to experience the interesting work of “Tour into the Picture’ by Horry,
Anjyko and Arai, SSIGGRAPH 1997.

Introduction

This program accepts an input image together with coordinates (ul, vt), (w, h), and (v,
vy). Thefirgt two input coordinates defined the left boundary ul, top vt, width w, and
height h of the back face of the environment in the image, while the last input coordinate
defined the vanishing point of the viewing cube. The two mgor tasks accomplished by
the program are: Firg, joining the vanishing point to the 4 corners of the back face, it
partitions the input image into 5 parts: back, Ieft, right, ceiling and floor. Second, it wraps
the 5 partsto a cube of sze 1x1x1—it recovers textures of the environment through
bilinear interpolation, with the assumption that the back face has height 1 and the camera
isat distance 1 from the back face. With these two tasks done, one can then move around
in the created “environment” by re-mapping the recovered textures.

Implementation
There are nine tasks that needed to be implemented in the skeleton code provided.

1. Display routineimplementing
UseuDi spl ayLi st =gl GenLi st s(no_of _|i sts) tointidizetheligs. Put
texture mapping between gl NewLi st (1i st _no, GL_COWPI LE) and
gl EndLi st () todorethedatainthelist. gl Cal | Li st (1i st _no) iscdledindde
di spl ay() ,whichisthedisplay calback.
2. Easy navigation by mouse
Besides the extended mouse calback, mouse( ) , amouse motion callback,
not i on() , isadded to ded with mouse movements while button is being pressed. Each
action is assgned to a certain mouse event.
Right button is bound to show the system menus. This function isimplement by
udnggl Cr eat eMenu andgl At t achMenu inthemai n function aswel as
i ni t Menus function.
Furthermore, when in photo display mode, user can choose vanishing point as well
as the back plane by smple mouse clicks.



3. Zooming effect.

Zooming effect isimplemented in both keyboard callback (Ctrl+Up / Ctrl+Down)
and mouse motion callback (drag up/down under “Zoom” mode). After each action from
keyboard or mouse, anew viewing frustum is built with modified values of xMax, yMax
by cdlinggl Frust um( - xMax* FUDGE, xMax* FUDGE, -yMax* FUDGE,
yMax* FUDGE, FUDGE, 10.0).

4. Point sampling

By executing point mapping, one point (i, j) on acertain wal will map to a point (u,
v) onthe origind image. The values of u and v, which are got from the cadculation, may
not be integers. To get the color vaue of the fractiona pogtion, bilinear interpolation
needs to be done. Bilinear interpolation is done insde the method get Pi xel () . Insde
the method, up and v are used to indicate the integer value of u and v. The four point
needed to be interpolated are (Uo, Vo), (Uo, Vo+1), (Up+1, Vo) and (Up+1, vo+1). Get the color
vaue pix1, pix2, pix3 and pix4 of these 4 pointsfirst. Linear-interpolate pix1 and pix2,
pix3 and pix4 horizontdly, get colorl and color2. Then do linear interpolation again on
colorl and color2 verticaly, get the color of the interpolated point. Note the case that one
of more of up, Vo, Ug+1 or Vo+1 isout of bounds of texture maps should be taken into
congderation.

5. Adding object.

Seven relatively complex objects are predefined for user to insert into the scene.

The implementations of these objects are from the sample code provided under the topic
to lighting and materids. Bascaly, alibrary caled GLM isincluded with the
precompiled definitions of the seven objects so that it is easy to achieve higher
performance for scene wak-through.

6. Display modestoggling

There are four diplay modes available: wire-frame, texture, polygon, and photo. A
method t oggl ebde( ) iswritten to specify each display mode. Furthermore,
references to this function is put in both keyboard and mouse calbacks so that user can
choose the mode by either press T" in the keyboard or choose from the right- button
menu.

7. Removing assumption(s)
The user is asked to define the vanishing point (xv, yv) aswell asthe back face

instead of freudefining the vanishing point a the center of theimage.
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Apply the same functions on x-direction and calculate xL, xR, xMax and xMin.
Use these values to do the point sampling. Also, to map (X, y, 2) vauesin world
coordinate to (u, v) in the origind image needs to be caculated separately for x>0, x<=0
and so doesy. Cause vanishing point is not necessary at the center of the image.
8. Lighting designing

Three types of light (point, spot and pardld) are predefined for the user to choose.
Lightsare defined ingdedi spl ayLi st () uanggl Li ghtfv(source,
paraneter, pointer_to_array) andgl Li ghtf(source, paraneter,
val ue) to set the parameters.
9. Keyword setting to start animation

Anmethod ani m( ) iswritten to define the animation route. Ingde this method, the
camerd isset tomoveinx, y, -X, -y and z directions randomly. The speed in z direction
isfagter than that in X, y directions to ensure that the camerais going forward. Another
method cdledact i vat eAni m() iswritten active the animation by making using of
gl utl dl eFunc() tosetidlecadlback. If the camerareachesthe back face, aNULL
vauewill passtothegl ut | dl eFunc() tostop animation. Insde the keyboard
callback method, akey 'a or ‘A’ is attached to this event.

Conclusion

The nine requirements of this project are achieved by the method discussed above.
Performance for the walk-through is satisfactory due to the various optimization
techniques used, such as display lists, precompiled objects, etc.



