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| NLroduction

Problem Definition:

To visualize 2D monechrome high resolution Images of
Marsin 3D.

> Glven are some satelliite images of the Mars surface.

> [he objectiveisito use the data available frem the lmages like
lUminesIty elc to create a 3D visualiizatien of the same:
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J'op Level Block Diagram

Visualize
Resize Generate Heightmap
Image Heightmap in 3D using

OpenGL




IMage ReSZe

Image Resize Algoerithms Used:

> Bilinear lnterpolation
> Biicubic Interpolation



Image Resize : Bllinear I nterpolation

Bilinear interpolation linearly interpolates aleng| each rew: of the Image

Then uses that result inia linear interpol ationi down|each columnin
the limage;

With this method, eachl estimated pixel in the output Image IIs awelighted
averageofi Its fiour nearest Nelgnieurs i the 1aput Image
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ImMage Resize : BIcunic Interpolation

TThe bicubic interpolation
estimates the color at a pixel in the
destination| Iimage by an welghted | Pomt toestimate (1))
average of 16 pixels sunreunding
the clesest corresponding pixe in
the source Image.

IThe bicubic methed yields a
Smoether result since Its
convolution kemel Is off size 4x4,

Extact transformed _____..--""'__

Thisisiacomputationally position of (117
Intensive resizing methoad, it
produces etter results when there Original image
IS drastic change in dimensions
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Original limage

Bicubic Bilinear

Regi7a factor = 1/4



iHeligntmap Generation - 1

\Wihat 1S a helghtmap 2

IHelghtmapiit's a set off AUmIess anranged S that they form a
twe-dimensional grid, ltke a bitmap, except each numioer
fepresentsia ground elevation| Instead ofi a color.



iHelgntmap Generation - 2

IHelghtmap Generation Algorithm

> First, traverse the whole 1image pixel by pixel at the angle ofi the sun.
This s possible due to the fact that the limage has lbeen converted 1nte a
ContinoUS space alter bicubic lnterpelation.

> Tihen, the helght ofi each pixel IS estiimated firom
> Grayscale value of each pixel of the eriginal Image.
> Grayscale value of the previous pixel in the path.
> Grayscale value ofi the next pixel in the path.



oD Visuallzation

> Onee the haightmap! IS generated, the same IS fied Into the OpenGL
ased visualization medule te render It 1n 3.

> This/pregram also doesthe lighting and IS Interactive.



Tarrain Projsct

Terraim

'l
)
¥

.._._r._.____..._ N o
: .H...L_:
| __ .%z..ﬂ;:..,

2 Y
)
119

-
+-..




ANG tNE rESUIT. ..

E3 3D visualization of Mars Satellite Innags

33D Yisualization of Mars Satellite Imagy

=2 3D visualization of Mars Satellite Ima




Terrain Project

Terraln Project







SCOPETOor Future

> TTheagoritms can be lmproved. Thisisastarting point and
mere researeh Needsito e done to deveiop new: and letter
algorithms.

> Emor checking: the application snould e able te distinguisn
etween dark: 0hj|ects (rocks etc. ) and shadows.

> One of the 10eas IS0 traverse the Iimage at aniether angle than
the sun's angle, and filnd eut the gradient diffierences te fiigure out
Sa0ewWSs ElC.



TThank you...



