

IBM owner
Typewriter
Marina Alterman

IBM owner
Typewriter


Serial number: 1

The effect is caustics. Caustics occur when light is focused onto a
diffuse surface (a wall) by a refractive object (a glass).

There are bright patches of light and their edges.

| shined a regular lamp through a glass and photographed the
caustics pattern on the wall.

The resulting caustic pattern on the wall is closely related to the
geometric 3D shape of the refracting object.

The inverse problem of recovering the 3D shape from its caustics is
actually ill-posed. However, by exploiting additional information in
the image of symmetry, shadows, specular reflections and maybe
some exhaustive search algorithm, we can obtain a shape estimate
from caustics.
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Detalls

Student serial number: 2
Effect demonstrated: out of focus.

How did | do it: | put my camera very close to the flower
and adjust the exposure and aperture to get this effect.

Camera and Image detalils:

- Panasonic DMC-FZ35 (dSLR)
- Exposure time: 1/500 sec

- 1SO : 80

- Focal length: 24.5 mm
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Serial number: 3.

I have a built a small setup, that projects multiple planes, which can be used for triangulation
and a structured light that can also be used for 3d reconstruction.

It can be seen, how the structred light and the planes shift, when moving the projector.
Creating a reference for 3d recovery of the surface it is being projected upon.

The projector is buit out of light source, which lights into the pattern. | used a simple cannon

camera to take the pictures.
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Depth From Focus

Student’s Serial Number: 4

1 Results
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Original Depth Map

The original photo was photographed using large aperture (f/3.5) and manually focused on Green Cleopatra.
This photo illustrates the effect of blurring as a function of distance from focus point when using large aperture.
This allows to estimate depth map as explained below.
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Small Aperture (f/22) Photo Side View
1. A tripod was placed at one end of the table.
2. Three M&Ms were positioned on the table at a growing distance from the tripod.

3. Photos were taken using Nikon D3100 camera and Nikon 18-55mm f/3.5-5.6G AF-S VR DX lens. Note that
probably if a better lens would have been used (with a larger aperture, such as the 50mm f/1.4) the blurring
effect would have been even more noticeable and the depth map would have been much better.

3 Processing

1. 7 photos were taken using large aperture (f/3.5) and manually setting the focuse at a different position each
time.



2. For each pixel in each photo, a focus measure was calculated using grey level local variance methods (J. L.
Pech-Pacheco and G. Cristobal, *“Diatom autofocusing in bright field microscopy: a comparative study,” in
Proc. Int. Conf. on Pattern Recognition, Vol. 3, pp. 318-321, IEEE Computer Soc., Los Alamitos, CA
(2000)).

3. The depth map was constructed by choosing for each pixel the maximally focused photo number and smoothing
the results.
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Title: “What rests beneath the flowers”

e Serial Number: 6

* Effect:

How water drops naturally form perfect lenses due to surface tension + using the water drops,
show the R-G-B pixel structure of a LCD screen.

* The making of:
| used an Olympus E-P3 + Olympus M.Zuiko 45mm /1.8 lens.
| took my laptop and put it upside down so that the screen would be horizontal.
Then | placed a few water drops at a few desired locations.
| took the macro picture with high magnification and using a tripod.
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Serial number : 8

In the photo are two spices cans. Taking away focus
difference, it is hard to tell the distance between them and
in certain composition they even might seem at the same
distance but in different size.

However, the reflection on the two pots tells the true story.
The relative position of the spices on the pots reflection,
and even relative distortion of the can size can be used to
calculate the distance between the cans.

The “Making of”: | wanted to demonstrate an effect we can
find in every day life, so the kitchen was one of the first
choices.

The camera | used is a regular pocket camera, the pots have
cylindrical symmetry and the spices are in different colors
for easy distinguishing on the reflection.

This can be taken further by calibrating the “system” and
calculating the position of an object according to the
reflection.
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Camera & photos details

Cannon PowerShot SX260 HS
ISO 800

focal length 4.5 mm
Aperture f/3.5

Shutter speed 1/30

Photo resolution 4000x3000
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Salvador Dali’s “Les yeux surréalistes”

Student’s serial number — 11.

A sculpture by Salvador Dali - "Les yeux surréalistes"” —
The surrealistic eyes, 1980.

| chose this image because it artistically expresses the
concept of “Integral imaging” and multi-view geometry.

| took this image in the “Dali’s Expo” in the Congress
Center, Haifa, March 2013.

Photo details:

— Camera: Olympus FE20 (Point & shoot)

— Focal length — 6mm

— F/3.1

— 1S0O 400

— Exposure — 1/15 sec

— No flash (The bright light in the eyes is integrated in the sculpture).
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Serial Number: 12
This image demonstrates “Light Painting”.

Light painting is a photographic technique in which exposures are made by moving a hand-held light source. By
moving the light source, the light can be used to selectively illuminate parts of the subject or to "paint™ a picture by
shining it directly into the camera lens.

Light painting requires relative darkness and a slow shutter speed.

The camera | used: Canon EOS REBEL T3i EOS 600D,
with the following camera settings:

e shutter speed, the effective length of time a camera's shutter was open - 20 sec,
e [SO 100- low sensitivity to light,
e asmall aperture - F11.

The set-up:

e | put the camera on a table due to the long exposure time.

o 2 simple flashlights were used with some color paper on top of them to color the light sources.
e The room was relatively dark.

e The subject was asked to use the flashlights to “paint” in the air.


http://en.wikipedia.org/wiki/Photography
http://en.wikipedia.org/wiki/Exposure_(photography)
http://en.wikipedia.org/wiki/Camera
http://en.wikipedia.org/wiki/Photographic_lens
http://en.wikipedia.org/wiki/Shutter_speed
http://en.wikipedia.org/wiki/Shutter_speed
http://en.wikipedia.org/wiki/Camera
http://en.wikipedia.org/wiki/Shutter_(photography)
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Student serial number: 14

This is a fluorescent microscope image of a 3D neural cell culture of rat primary cortical cells embedded
in transparent hydrogel scaffold which enables growth and development of neural cells in 3D in vitro.
The three dimensionality is demonstrated by presenting the top and side view of the 3D volume (xy and
yz projections accordingly). Total culture depth is 600um, Image dimensions & resolution: 512&512
pixels, ~1um/pixel. The cells culture was dyed with Flou-4 calcium sensitive dye. In this image it can be
seen that although the use of a two-photon microscope the z axis is slightly smeared and has poorer
resolution that in xy plane, but still a significantly better z resolution than achieved in a regular
fluorescent microscope (in which the whole axial path will be illuminated).

The microscope which was used for imaging is a two-photon laser scanning microscope (TPLSM).
Microscope specifications: Illumination- NIR light is emitted from a Regenerative amplified femtosecond
laser (Coherent) and is focused at the sample plane by a Zeiss objective, 10x-0.45NA. The sample is
laterally scanned by galvo-mirrors, axial scanning is performed by moving the microscope stage.
Detection- the light emitted from the sample is sampled point by point, imaged by the same objective in
a 4f configuration, and detected by a photomultiplier detector (PMT).

The image was filtered to perform equalization between the different layers intensity and plotted with
MATLAB software. A green "fluorescence" colormap was created to visualize the green emitted light
from the sample.
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3D Street Art Illusion by Erik Johansson
By Inspir3d on October 5, 2012


http://inspir3d.net/author/admin/
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Explanation

These dashed lines in the image is what the blinds in my room cast when they
are not fully closed. The surface they are projected on is the screen of my iPad.
These lines create a structured light environment that allows to capture even
a miniscule amount of distortion in the surface. The magnitude of curvature
can be inferred from line distortion provided the system is calibrated (i.e. we
know distances and angles relatively to the light source and the camera). Also
note that there is two sets of dashed lines on the surface. One set is a reflction
from the display itself. The other one comes from a reflection from the thin
protective film on the display. Provided the system is calibrated, its possible to
compute the thickness of the film from displacement of the lines.

Optional

I would like to include another image that I decided not to sumbit as a main one
because of the low quality of my camera (I only have iPhone and iPad cameras
at my disposal). Nevertheless, I would like it to be seen if not graded.

In the left image is something that is supposed to look like the impossible cube.
But you can see that light betrays the actual structure of the cube. It can be
seen from the light gradient that one edge is curved. Also this cube is not as
matte as it appears to be. The light from the diffuse glass above makes it matte.
In the right image you can see the actual structure of the ”cube”.
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Do you have the answer?

The LCD screen was photographed with a camera mounted
with a linear polarizer filter, set to an angle so as to block

the LCD transmission.

The person is holding a piece of nylon sleeve [(n*113711)
which has the effect of changing the polarization of the
light going through it and allowing it to enter the camera.

polarizer at some Another variation polarizer perpendicular
middle angle to original angle

The entire Nylonit

Student S/N:17
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Photography challenge - skylight polarization from a window seat

Student number 18
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SKky polarization - as seen from airplane

The degree of polarization of the sky above the clouds was investigated (qualitatively) from an airplane,
using a cell-phone and polarized sunglasses. The picture taking procedure comprised of placing the
sunglasses (Ray-Ban) in front of the cellphone camera (Samsung Galaxy s2), and taking two pictures at
two perpendicular orientations:

Picture 1 was taken while the glasses are parallel to the ground (Like someone would normally
wear them — denoted here by “horizontal”), and picture 2 was taken while the glasses are perpendicular
to the ground (Like someone who is lying down on his side would wear them — denoted as “vertical”).

The clouds and the wing don’t seem to display significant polarization dependence, but the sky
above the wing does — it is darker in picture 1. In order to quantify the effect a bit more, | calculated the
gray-level histogram of both pictures (cropped and rotated to show approximately the same area and
normalized according to the brightest pixel — Fig. 1). Then | calculated the ratio between the mean of
the top part histogram (above the mean) and the bottom part (under the wing) for both pictures (Fig. 2).

horizontal vertical

[
Figure 1 - cropped grayscale images — “horizontal” (Left) and “vertical” (Right) — the
names relate to the orientation of the sunglasses — not to the polarization.

x10" hor - bottom x10" ver - bottom
. . . . .

x10* top part x10" top part

f 2
0 50 100 150 200 250 0 50 100 150 200 250
Figure 2 — Histograms: horizontal (left) and vertical (right). Top histograms are for the part below the wing (clouds), and

bottom histograms are for the part above the wing.

The ratio is 0.412 for “horizontal” orientation and 0.205 for “vertical” orientation. This shows that the
“horizontal” orientation blocks more of the skylight. Since polarized sunglasses are designed to block
horizontally polarized light for a person looking in parallel to the ground, this means that the skylight is
horizontally polarized — under the conditions the pictures were taken at the time (It was late morning,
and the sun was pretty high). As for possible problems with the experiment: Although | cleaned the
glasses, they still may have some position dependent attenuation which may harm the experimental
results. Also, the airplane window may act as an additional polarizer, but under the circumstances it
was hard to get it open.




Students delimiter page



-

-8

DI
2


IBM owner
Typewriter
Stav Shapiro

IBM owner
Typewriter


1240

1230

1220

1210

1200

1190

1180

Explanation

Student Serial Number: 19

The picture | have taken is of A4 page that has black stripes printed on it. The black stripes are identical
in width, and with equal distance. The page is folded in half, and the fold edge is perpendicular to the
black lines. The picture was taken with an 18 megapixel Canon 600D single lense reflex camera.

In the picture we can see a common effect in 2D Image formation: Perspective Distortion
From Wikipedia:

‘Perspective distortion is determined by the relative distances at which the image is captured and
viewed, and is due to the angle of view of the image (as captured) being either wider or narrower than
the angle of view at which the image is viewed, hence the apparent relative distances differing from
what is expected’

Since the image was taken with a camera with an ordinary co-axial lense, the distortion will appear as
shrinking/expanding features which in the original scene were the same size.

Using this prior we can (very) roughly reconstruct the depth map of the object, under the following
assumptions:

1. The image contains a constant frequency stripe pattern
2. The Fold in the page is perpendicular to the lines
3. The Picture is taken in perpendicular to the plane of the original page plane

Using these assumptions, the following simple algorithm can reconstruct the 3D shape:

1. Take each column of the picture, call it Ci
2. Apply a Gaussian filter to C,
3. Find the strongest frequency of each smoothed C, in the fourier domain
4. The depth at each Y is proportional to the frequency of the stripe pattern
results:
Stripe frequency as a function of x
— —

r r r r r r

0

200 400 600 800 1000 1200 140C


https://en.wikipedia.org/wiki/Angle_of_view

Bibliography

1. Winkelbach, Simon, and Friedrich M. Wahl. "Shape from single stripe pattern illumination."
Pattern Recognition. Springer Berlin Heidelberg, 2002. 240-247.

2. Schechner Yoav for giving me the idea when suggesting ‘Film Noir’ as a possibility.

3. Wikipedia ‘Perspective Distortion’
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Unvisited Scene Construction using still water reflection effect
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Student Serial number: 20

Input: 3 or more images from viewpoints outside the lake of the lake and its surrounding.

Output: Images from bounded region inside the lake viewing from the lake altitude and line of sight.

Abstract: Using the fact that the line of sight between the mountains to points inside the lake is
projected in our image above the water, we construct 3D view from several of points inside the lake
assuming we are sailing through it.

By rotating the image 180 degrees, finding correspondence and matching multiple images we get the
line of sight of the area around the lake as we are taking the pictures from the lake height at points
inside its boundaries.

e Take photos

New points of view

e Rotate the images 180 deg.
e Build panorama image from multiple views

%

View of the lake and a mountain New view of the
from high view point mountain from the lake






Students delimiter page



Shai Harush



IBM owner
Typewriter
Shai Harush

IBM owner
Typewriter


Student ID: 21
X-ray computed tomography

While not a complete CT, close enough.

A CT uses X-rays to produce tomographic images or 'slices' of specific areas of the body. It generates a three-dimensional image of the
inside of an object from a large series of two-dimensional X-ray images taken around a single axis of rotation. My photo on the other
hand is a single X-ray image.

The making of:

Special privileges at the X-ray office enabled me to shoot my camera (canon 5d and canon AE-1).
The technician didn’t allow for me to hold the camera while taking the x-ray shoot so | add a pair of hands from pictures on the web.



http://en.wikipedia.org/wiki/Three-dimensional_space
http://en.wikipedia.org/wiki/Tomography
http://en.wikipedia.org/wiki/X-rays
http://en.wikipedia.org/wiki/Axis_of_rotation
http://en.wikipedia.org/wiki/X-ray
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