Advanced Image Processing Methods
Applied to Enhance the GPR Images

g Irfan Akca!, Caglayan Balkaya2 and Mehmet Ali Kaya3 -
«© c

Photography Photography
encouraged encouraged

iakca@eng.ankara.edu.tr geop.eng.ankara.edu.tr




Ihiladelelilealels@ Motivation Image Processing Method Examples Discussion&Conclusion

T T T T T T
438933, 438938, 438943 438948, 438953, 438958,

\ £

708455 708460 TOB465 708470 708475 708480
o g
| =
15| i j— —
= z
& a
2 &
| =
10| o
o 2
g (=]
Position (m) o

8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 o §
o El
&l (ad
2 &
| =
10| o
b =
& E]
4 &
| =
15| [
o B
&l o
£ &
| =
10| o
p 3 Scale 1:200
g = s o I35 5

New Lineset!A3 0031_ Velocity: 0.100 m/ns_Filter: Off Gain: SEC2(Auto) T0B455 TOB450 708465 T0B470 TO0B47E T0B420

imesess;
e
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Motivation

Standardized color scales, parameter range, presentation
type?

An automated colorscale-range-filter selector?

A

Machine learning / Neural networks?

Apply image processing filters to maps / sections /models

to enhance the geophysical images
to emboss desired attributes, structures or linearities
to suppres noise or unwanted features

A 4

1. To improve the subjective quality of an image for human
viewing.

2. To modify the image in such a way as to make it more
suitable for further analysis and automatic extraction of
its contents.
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Image Processing
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Image Processing

Restoration / Smoothing / De-noising

Contrast adjustment / Sharpening

Histogram equalization

Directional derivatives / Edge detection

Shading & lighting
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CONTRAST ADJUSTMENT
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Filtered GPR Image
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low_in=0.3;
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Histogram of Image S = imadjust (R, [low_in high in]);
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HISTOGRAM EQUALIZATION
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T is usually a cumulative density function (CDF)

radius=6;

h = fspecial('disk',6 radius)
F=imfilter(I,h);
H=histeq(F, 256) ;
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Examples
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IMAGE SHARPENING

Unsharp Masking

Original

Smooth

Sharp

S=imsharpen (I, 'Radius',5, 'Amount’',2) ;

Radius: Standard deviation of the Gaussian lowpass filter

Amount: Strength of the sharpening effect [0 2]
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SHADING
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GRADIENTS
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GRADIENTS

Prewitt Sobel
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Discussion&Conclusion

1. Image processing methods should be used as an auxilary tool to enhance
geophysical images

2. Image processing may be incorporated directly into geophysical processing

3. Histogram of a geophysical image tells us much about the presentation of results

4. Linear anomalies seen in GPR images such as the buried archaelogical structures,
pipelines and similar shallow targets may be emphasized by image processing
methods

5. Image processing methods make GPR images more suitable for further analysis
and automatic or visual extraction of its contents.

6. This process should be an interactive process since there exist also several user

dependent settings in image processing




Discussion&Conclusion

Further research and investigation: 3D filtering and image processing procedures
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