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Abstract.  The spatial clinical content from source to the fused image is only partially confined in multimodal image fusion. In order 

to improve the diagnostic confidence factor a novel method of clinical fusion using Discrete Fractional wavelets in Hue-saturation-

value color domain is proposed. The weighted energy fusion rules are used. The multimodal brain analysis case of Herpes encephalitis 

well exemplifies the performance of the proposed technique. Visual subjective assessment validate higher visual content values  

indicating more information obtained in the fused image with better contrast. 
 

IndexTerms - Image fusion, Spatial Domain, Spectral Information, Transform Domain Techniques.  

 

 

I  INTRODUCTION  

Image processing presides over medical acquisition, analysis and understanding, in order to diagnose the disorder[1]. The patient 

medical images are combined and fused to gather all clinical content [2].  

Images modalities are anatomical as Magnetic Resonance Imaging (MRI) and of functional modality as Single photon emission 

computed tomography (SPECT) [3.4]. Both anatomical and functional modalities provide only partial investigative information [5].  

The pixel based techniques work on the source image pixel sets, keeping the original values intact[6] . Transform domain techniques 

are broadly categorized into pyramids, wavelets and advanced wavelets. These techniques exhibit similarity with human visual system 

due to similar neuron response to spatial frequencies [7]. Pyramid transforms are classified as Laplacian [8], Gradient [9], 

Morphological [10], Ratio-to-Low Pass [11] Pyramids. These transforms provide no directional information and result in poor signal 

to noise ratio. Pyramid multimodal image fusion methods suffer from artifacts and limited representation of diagnostic features [12]. 

Wavelets can well preserve the anatomical structures in fused images with localization properties [13-15] Each technique is limited in 

its ability to preserve diagnostic content.  The key lies to precisely extracting and combining vital information from medical images 

and transmitting into the final fused image [16]. The Discrete fractional wavelet transform is used to propose a novel fusion technique 

in Hue saturation value (HSV) color space. The sections are as follows. Section 2 gives medical perspective, section 3 Proposed medical 

fusion techniques. Result and Discussion is given in section 4, which is followed by conclusion in section 5. 

  

II  MEDICAL PERSPECTIVE   

The modalities process on certain principles of acquisition in order to assimilate, interpret and deliver diagnostic information. The 

underlying spatial key points and the  

distinguishable structural features from the underlying organ, tissue or tumor are processed and correlated with the neighboring 

structures. The interlinking helps comprehend the underlying physiological aspects.  

 
2.1 Medical Image Inputs 

Dataset  includes MRI and SPECT neurological image set of Herpes encephalitis medical condition. The benchmark images from the 

brain ailment condition are given in figure 1 and respective histograms in figure 2 below . 

http://www.ijrti.org/
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  Figure 1. (a) Magnetic Resonance Imaging  (b) Single photon emission computed tomography 

  

(a)                          (b) 

Figure 2. Histogram DS 1 (a) MRI T2 (b) SPECT ; Histogram DS 2 (c) MRI  (d) SPECT 

 

 
III   PROPOSED MEDICAL IMAGE FUSION 
The benchmark images are pre-processed for noise reduction and contrast enhancement[17]. Preprocessing enhances the anatomical 

structures and the physiology is better defined [18]. These pre-processed images are transformed from color space Red-Green-Blue 

(RGB) to Hue-Saturation-Value (HSV) color domain in order to better visualize the functional content, 

The color space conversion is given in equation (1) below by 

 

H = cos-1 (  
1

2
 (𝑟𝑖𝑚−𝑔𝑖𝑚)+ (𝑟𝑖𝑚−𝑏𝑖𝑚)

√𝑟𝑖𝑚−𝑔𝑖𝑚2
+(𝑟𝑖𝑚−𝑏𝑖𝑚)(𝑔𝑖𝑚−𝑏𝑖𝑚)

 )    ( 3.1) 

 

where rim, gim, bim refer to the representation of red, green and blue colors in RGB space respectively. The conversion is performed 

with least correlation between the colors, keeping the color of hue arranged  

in radial slice varying from 0 (saturated) to 1 (unsaturated) [19].  

The conversion enhances the color contrast by exploiting the color opponency in human perception and transformed back to RGB 

space post processing.  

The Data set MRI and SPECT images with Components in HSV space conversion are depicted in figure 3.     

 
IV RESULTS AND DISCUSSION 

The performance evaluation is performed using  subjective measures. Subjective evaluations is time consuming and also maybe be 

limited by individual perceptive and interpretational details [20]. There remain indistinct issues as these grasp only specific aspects. 

Aspects like colored images, varied resolution, and underlying organ are a few to mention. 

http://www.ijrti.org/
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The fused image in HSV space directs concentration towards segments more relevant in clinical perspective. The fused image depicts 

clarity in terms of diagnostic output with better contrast  

 
V   CONCLUSION  

Basic fusion strategy involves acquisition of different images, which need to be synergized and combined in order to achieve superior 

fused image with salient features from original images and clinical reinforcement of diagnostic data. Converting the medical input 

images from RGB color spare to HSV better exploits the clinical physiology in order to aid better diagnosis.  

With few modifications the proposed scheme can be accommodated for soft real time applications having the flexibility of selecting 

any medical modality and further extended to higher dimension fusion.  
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Figure  2. DS: Components in HSV Space (a) MRI T2 (b) SPECT 
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