CH417 - OprtIicAL METHODS IN CHEMISTRY SESSION 6 EXERCISES

Upload your finished worksheet as a single pdf file on moodle before the next class
session in order to get participation credit.

Try to keep your books closed. Discuss with your fellow students to come to an answer.
Show your work.

Name:

On moodle you will find some example images, work with them in the following order
1. Test image line

2. Test image cross

3. Test image ladder

4. Test image lattice

For each of the test images, with a software tool such as imagej (see moodle)

1. Predict the main feature of the FFT and sketch / describe. (ND lXBd on SWE"\)

Mathematics is optional:  Line: fox. o= A S STePFunc( A —%0) T
FT=A S L b0 S’rerFunc(lXI—M e"k‘xe"ky5 dxdj
' — [Kx% 7"_,‘ x ik X=X
=A jSTeFFanC(lﬂ‘M) o = J;S.x.,kx o= % et Ix:ﬂ. } %_S;’\%,kﬂ

Hence: Peak at  k«=v (centery and wiﬂle a8 Q ‘funcﬁon uf kx
Cross - Ouerlap O‘f two fines  FT= %Sin kot —g- sinky ¥,

Hence: Peak ot kx=o and ky=0, (,'oiggle along k« direction with period —xz—’[
and wiggle ok ,;L direction with period 27y

2. Fouriet*transform the image and compalre with you; prediction.

Lagder - FT = g Snbky + — sink by (€7t g oYy

(Basically single - slit d;ffractaon)

e ——

—

.Sinjle sht diﬁmc‘ﬁon 5 slHs in‘tcrference
= %Sl‘hyvkj "’ —kx'si'\x‘k)( ("" 2(‘/0”(‘1’“5"-2&7:2[(\743)
U)iﬁle Monﬂ kx direction with Pemd % A’vnj ky ditection :  Beut
(Still get peok of ke=o B ky=0  So still o clear cross of FFT)
Grid:  Beat in both kx and Ky directions — (Still 5?[‘ reak at k=0 ¥ ky=0, S0 stil & Cross in F;raw)



B

1181x1179 pixels; RGB; 5.3MB 1181x1179 pixels; RGB; 5.3MB

2048x2048 pixels; 8-bit; 4MB 2048x2048 pixels; 8-bit; 4MB




ladde

1181x1179 pixels; RGB; 5.3MB 1181x1179 pixels; RGB; 5.3MB

lattice.png (50%)

adder.png (25%) [ BN ) FFT of lattice.png (25%)
2048x2048 pixels; 8-bit; 4MB 2048x2048 pixels; 8-bit; 4MB




512x512 pixels; RGB; 1MB 512x512 pixels; RGB; IMB 512x512 pixels; RGB; 1IMB

t‘\

P00 FFT of Lenna_(test_image).png
512x512 pixels; 8-bit; 256K 512x512 pixels; 8-bit; 256K
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3. Choose a spatial component in your original image and mask the respective frequency components in
the Fourier transform image. Explain your choice of mask.

_T, choose Lena standard Test PiC‘IkPE To show what wip I)a{;])en ,T (e T‘.lﬁar out
the  fow -frequen% irrforma‘t;on (rijh‘() or e -filTer out the high 'frequemj mformation. (middle)

4. Perform inverse Fourier transform on your masked Fourier transform image. Compare with your
expectations.

I-f we Tiﬁer owt hijh Treqaency mforma‘t'ion (Middie)-

0 Lss of shar}) edge. @ loss of details (blurred) @ Rudwced noise (Good aspect )
But adwl{, in this picture ond the FFT, I dont jnfroduce poise, So we cannot
conclude this  based on the ezample I showed , But it True, hiﬂh fre(f“e"€7 components
pre 9enemﬂ5 weak ond will pe more easilj affeq‘ed bj Doise

@ Gentle grodients or Smocthress  get  reserved (continuous color)

¥ owe 'filter oat  low ‘rrequencg informaﬁon (ﬂijhf).-

V) Emphasize vf edgef & deteils @ Higher contrast @) Loss of  gradua
changes (cofor change "vcry T“T) @ Hollow or 3ho$t aPFearanoe

® Possible bigher noise.

The End.



