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Motivation

A Contact Sensing A Non-contact Sensing
i Burdensome I Structural challenge
i Laborintensive I Sunlight variety
i Destructive I Poor image quality

How can we enhance the image quality ?




Histogram Equalization
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Related Works

FPGA Based
Implementations
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Existing CLAHE Implementation
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Existing CLAHE Implementation
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Contextual CLAHE
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Histogram Generation
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Histogram Distribution & CDF
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Interpolation Technique




Contextual CLAHE

£
#15

8 8

Histogram —7————*
B Histogram

(eneration

5

8

Histogram
Cuttig

N

8 Histogram
Generation
units

intensity

8 excess pixels

§ Clipped
L L

Histagram

8 Histogram
Distribution

& capacity bins

& histoerams

intensity

-

&
Distributed _| Intensity
, )
Histogram |Remapping

intensity

» |8 Histogram
» | Distribution

& CDF

8 CDF
curve

[ntensity
Remapping

Output
Image

Output
Image

Cutpat Gray Lavel

14




I
Input | 24,

HE for Color Image

Histogram
generatior&
cutoff

.12.

i

RGB to YUV

Strean:l 4 converter

|

|

|

|

|

|| Frame

| )

| Buffer Buffer

|

|

|

|

|

|

Y stands for théuma (the brightness).
U and V are the chrominance (color) components.

Histogram
distribution&
CDF unit

YYVYVVVVYY

Y

Mapping
Function

N
\&

| Qutput

converter

YUV to RGB |

: Stream



Testbed
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Histogram Equalization Results

(a) Original Image (b) Enhanced Image
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Histogram Equalization Results

(a) FPGA (b) Matlab



