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CONTRAST IMAGE CONSTRUCTION TECHNIQUE FOR MEDICAL
IMAGING

A. SHARMA! AND J. SOMASEKAR

ABSTRACT. We propose and experimentally demonstrate a contrast image con-
struction technique for medical imaging with special reference to low contrast
malaria microscopic imaging. This simple technique increases the contrast of
an image and hence, reveals significant information about malaria infected cells
for diagnosis. The proposed method experimental results along with other ex-
isting methods results are demonstrated and reveal the efficiency of the pro-
posed method moth qualitatively and quantitatively.

1. INTRODUCTION

Malaria is a critical healthcare problem worldwide. According to the world
malaria report of 2019 published by WHO, an estimated worldwide 228 million
cases and 40,500 deaths from malaria in which 67% of deaths are children aged
under five years [1]. Approximately, a total of 197 million patients worldwide
are tested for malaria by microscopic examination. The microscopic blood im-
ages taken under normal exposures suffer from lack of contrast under low light
conditions and hence, target object pixels are easily immerged in large quantity
of low contrast background pixels. So it is difficult to detect the infected cells
from the low contrast images for diagnosis. In order to enhance the contrast
of microscopic images, we proposed a contrast image construction technique
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(CICT) for low contrast malaria color microscopic images. In the rest of the arti-
cle: the proposed CICT, Experimental Results and Conclusions are presented in
sections 2 and Section 3, respectively. The conclusions are drawn in section 4.

2. THE PROPOSED CICT

Microscopic blood images are commonly acquired using a digital camera with
a blood smear attachment. The input blood color image f(x,y) of size m x n has
three channels Red, Green and Blue, is denoted by the following mathematical
expression.

fl.y) = {{(fr(z,y) falz, y) fo(z, )"
(x,y) €{0,1,2,,m —1} x {0,1,2,,n — 1} }.

The CICT is the process of transforming the image f(x,y) into an image g(x,y)
so that it retains all the relevant information of the original image to improve
the contrast of the image for diagnosis. The three channels in the contrast con-
structed image g(x,y) of an image f(x,y), by using the following proposed math-
ematical equation.

9(x,y) = [(gr(z, v)gc(z, y)gs(z, y))]"

[ m-—1n-1
—'meax(ny) _meml:ny) | T (mn)_l ( falx }’))
o (2, y) + fF(x,p) ]

[ Fmox - __ fmin " 63 le:ny] K - m-1n-1 1%
=D fG C 1}0 fG ( J}?) + I:g\s] @I D(fs(ny)) @I [mﬂ)_l( fgl:x,y])

fres(x,y) + f7 (%, ¥) fo(x, %)

o ) 5 a=0 r=0
Bmﬂx[ny) _ Smm[:ny) - i -1
=Gy + e | () ( folx, ;@)
| a=0 »=0 |

where D(.) is a diagonal matrix, the operator ® is a matrix multiplication
and T indicates transpose of a matrix. In the above equation, the parameter
dpUeR, G, B is to control the level of contrast and is obtained by using the equa-

tion (3) with f§*(z,y) = max fy(z,y) and f§*"(z,y) = min fy(z,y),
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3. EXPERIMENTAL RESULTS

In order to evaluate the performance of the proposed CICT quantitatively by
edge-based contrast measure (EBCM) [6] [7].In this study, the proposed tech-
nique will be compared with some other our implementation methods, which
includes Histogram Equalization (HE) [2-4] and Contrast Limited Adaptive His-
togram Equalization (CLAHE) [5][8]. The EBCM measures the intensity of edge
pixels in enhanced image. In general, The EBCM value of enhanced image is
more than original image indicates better enhancement performance [6][9]. Ta-
ble 1 shows EBCM for the tested images using various methods. Table 1 reveals
that the EBCM value of the proposed method have higher values than original
image and ensure for good and natural enhancement of image when compared
to other methods. In Assessment of visual quality, Fig.1 compares the low con-

TABLE 1. Quantitative measurement results as EBCM.

Image ID | Original HE CLAHE Proposed
1 246.06 179.82 224.41 249.71
2 140.05 133.78 125.22 252.43
3 152.34 144.17 156.29 252.85
4 230.61 232.26 167.43 244.78
5 243.28 213.02 243.211 244.67

trast malaria infected microscopic image results of different methods. Fig. 1(a)
shows the original color image; we can see that the low contrast image is ac-
quired. From Fig. 1(b) and 1(c), we can see that all methods not yields proper
enhanced image while proposed as shown in Fig.1(d) yields proper enhanced
image for diagnosis.
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FIGURE 1. Enhanced results of a low contrast color microscopic
malaria image using different methods. (a) Original image (b)
HE, (c) CLAHE, and (d) proposed.

4. CONCLUSION

In this paper, a simple Contrast Image Construction technique for low con-
trast microscopic imaging with special reference to malaria images has been
presented. Comprehensive comparison experiments carried out on low contrast
malaria infected color images and hence, our technique has controllability of
the enhancement low contrast images. Experimental results show that the pro-
posed technique outperforms the standard enhancement techniques HE, CLAHE
through qualitative and quantitative analysis.
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