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Abstract

Aim: The goal of the work is to compare the Discrete Wavelet Transform (DWT) of multimodal medical image
fusion with enhanced correlation and joint entropy by utilizing the innovative maximum fusion rule and average
fusion rule.

Materials and Methods: Brain tumor images are taken from the Kaggle website. The samples are separated
into two categories. Each group has a sample size of 10 images. Using parameter values from previous
iterations, clinical.com was used to calculate sample size. The pretest G power is set at 80% and the confidence
interval is set at 95%. The DWT is estimated with the standard dataset and MATLAB programming.

Results: Comparison of DWT is done by independent sample t-test using SPSS software. There is a statistical
significant difference between innovative maximum fusion rule and average fusion rule with p=0.044 (p<0.05)
showed better results in comparison to maximum algorithm.

Conclusion: Maximum fusion rule algorithm of DWT values found to show better results than an average
fusion rule algorithm for the detection of brain tumor.

Keywords: Discrete Wavelet Transform, Innovative Maximum fusion rule, Average Fusion rule, Correlation,
Brain Tumor, MATLAB Programming.
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1. Introduction

Our institution is passionate about high quality
evidence based research and has excelled in
various domains (Vickram et al. 2022; Bharathiraja
et al. 2022; Kale et al. 2022; Sumathy et al. 2022;
Thanigaivel et al. 2022; Ram et al. 2022; Jothi et al.
2022; Anupong et al. 2022; Yaashikaa, Keerthana
Devi, and Senthil Kumar 2022; Palanisamy et al.
2022). DWT was previously used in diagnosis by
certain researchers. As a result, DWT is one of the
most effective methods for image analysis (A.
2011; Hu et al. 2013). It's simple but efficient at
separating objects from their backgrounds. The
goal of this study is to use DWT to detect brain
tumors.

2. Materials And Methods

This study is conducted in the Simulation lab,
Saveetha School of Engineering. The samples are
divided into two groups. Sample size for each
group is 10. Sample size calculation is done using
Clinical.com by applying the parameter values
from previous iterations (V. and Krishnappa 2015).
The pretest G power value is set at 80% and
confidence interval at 95%. Matlab programming is
used in this work to fuse CT and PET images.

Sample preparation using given algorithms
Statistical analysis validates the results of both the
algorithms. Statistical analysis was done using IBM
SPSS Software. As the algorithms are independent
of each other, an independent sample t-test was
performed for the independent variable correlation.
There are no dependent variables. Sample
preparation for the two processes was done for
preparing group 2 with 40 samples. First, the input
images from the dataset rescaled to 512x480 pixels.
Next feature, extraction and classification is carried
out by using Innovative maximum fusion rule and
averaging rule. The estimated sample values are
exported in MATLAB programming for further
statistical analysis. Rules are trained with features
of all the images instead of individual images and
while testing rather than the predicted label of the
testing image a whole label of obtained features is
predicted. If the image of the majority of features is
matching with that of the expected image it is a
successful recognition.

Testing setup and testing procedure

All the experimental setup was done in the
Windows platform with resolution of 512 x 480
pixels and MATLAB programming software 2020
version with add ons required for complete training
and testing purposes. Low resolution images
samples are given as an input for testing procedure.
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In the pre-processing stage, scaling was done to
resize the images to 512 x 480 pixels. The brain
tumor image for the feature extraction and output
contains more feature information and has 433
dimensions, allowing for better retrieval
performance. Finally the recognition of the brain
tumor image is done.

Statistical Analysis

To validate the results of both the algorithms,
statistical analysis is done using IBM SPSS
software. As the two algorithms are independent to
each other, an independent sample t-test was
performed for the independent variable correlation.
There are no dependent variables.

3. Results

In this research of detecting the brain tumor the
average fusion rule is found better than the
maximum fusion rule giving a higher correlation.
The correlation value given by maximum joint
entropy is 0.560. The value of correlation given by
the innovative maximum fusion rule algorithm and
the average fusion rule algorithm using matlab
programming. Table 1. Correlation results show
that the average fusion rule gives better results than
the maximum fusion rule. Table 2 Comparison of
Independent sample test for maximum and average
correlation.The significant 2-tailed value is found
to be 0.566, which is less than normal significant
value 0.044. Table 3 shows the statistical results of
maximum and average joint entropy. It is observed
that the mean correlation is higher for the
innovative maximum fusion rule algorithm (0.560)
than the mean of the average fusion rule algorithm
(0.466). The significant 2-tailed value is found to
be 0.288, which is less than normal significant
value 0.045 as shown in Table 4.

The simple bar graph compares the mean
accuracy values of groups as given in Fig. 1. Fig.
2. gives the simulated results of CT, PET image. In
results, Fig. 2a is CT image, Fig. 2b is PET image,
Fig. 2c are the fusion results of CT and PET images
using innovative maximum fusion rule and average
fusion rule algorithms. Fig. 3. Simulation result (a)
CT image, (b) PET image and (c¢) Fusion of CT
and PET image using average fusion rule. This
strategy suggested that the brain tumor can be
cured if it is detected early. These results show that
average fusion rule can be used to detect brain
tumor at an early stage in comparison with
maximum fusion rule that interacts with Discrete
wavelet transform. The comparison of two means
of the algorithms were found to be statistically
significant (p<0.05). This shows that the method
innovative maximum fusion algorithm is found to
be effective.
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4, Discussion

Mean accuracy value, Standard deviation and
Standard Error Mean for maximum and average
correlation are obtained for 20 images. It is
observed that the average correlation performed
better than the maximum correlation and is given
in (Gupta-Kagan 2016). Independent sample t-test
for mean difference, standard error difference
determination and 95% confidence intervals of the
difference are given, it also shows that average
fusion rule gives better results. Mean accuracy
value, Standard deviation and Standard Error for
maximum and average joint entropy are obtained
for 10 images. It is observed that the average joint
entropy performed better than the maximum joint
entropy (Valdes-Sosa et al. 2020). Comparison of
Independent sample t-test for maximum and
average joint entropy, maximum joint entropy
value performed better than the average joint
entropy. The mean accuracy of Maximum
correlation is denoted as 0.466. The mean
accuracy of average correlation is denoted as
0.560 (Alyafei 1999). Some of the factors that are
affecting this study are the color contrast where
subjective image consistency is critical for human
perception, pixel size, aspect ratio of the image
contrast changes depending upon the medium and
image brightness. The aspect ratio and size of the
image is considered to be one of the most
important parameters.

In the near future, we will examine the
application of detecting brain tumors in the
healthcare field and improving the mean value for
the taken diseased images. As a result, this work
will have a glowing future in continuation to this
aspect, where the manual work can be simplified
and reduced and can be easily converted into the
computerized output at a low cost (Jackson,
LaDuca, and Bergner 2017). A better dataset of
real time and its application with various other
machine learning or deep learning algorithms such
as maximum and average fusion rule may give
better results. The comparison of two means of the
algorithms were found to be statistically significant
(p<0.05). This shows that the method innovative
maximum fusion algorithm is found to be effective.

5. Conclusion

Innovative simplified maximum fusion rule values
of DWT (Discrete Wavelet Transform) gives better
results than an average fusion rule algorithm for the
detection of brain tumor using MATLAB
Programming. This work has great potential and
can be efficient in holding, improving and
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detecting brain tumor images, hence it can be
implemented in hospitals and neurologist sectors.

Declarations
Conflict of Interests
No conflict of interests in this manuscript.

Authors Contributions

Author LR was involved in data collection, data
analysis and manuscript writing. Author KPI was
involved in conceptualization, data validation and
critical review of manuscript.

Acknowledgments

We would like to express our special thanks of
gratitude to the management, Saveetha School of
Engineering, Saveetha Institute of Medical and
Technical Sciences (formerly known as Saveetha
University) for providing me with the necessary
infrastructure that was required in completing the
project.

Funding: We thank the following organizations for
providing financial support that enabled us to
complete the study.

1. Axia Clinics Pvt.Ltd., Hyderabad.

2. Saveetha University.

3. Saveetha Institute of Medical and Technical
Sciences.

4. Saveetha School of Engineering.

6. References

A., Ali. 2011. “Discrete Wavelet Transform Based
Wireless Digital Communication Systems.”
Discrete Wavelet Transforms - Theory and
Applications. https://doi.org/10.5772/16050.

Abdulkareem, Mohammed Basil. 2018. “Design
and Development of Multimodal Medical
Image Fusion Using Discrete Wavelet
Transform.” 2018 Second International
Conference on Inventive Communication and
Computational ~ Technologies  (ICICCT).
https://doi.org/10.1109/icicct.2018.8472997.

Alyafei, S. 1999. “Image Fusion System Using
PACS for MRI, CT, and PET Images.”
Clinical Positron Imaging.
https://doi.org/10.1016/s1095-
0397(99)00018-7.

Anupong, Wongchai, Lin Yi-Chia, Mukta Jagdish,
Ravi Kumar, P. D. Selvam, R.
Saravanakumar, and Dharmesh Dhabliya.
2022. “Hybrid Distributed Energy Sources
Providing Climate Security to the Agriculture
Environment and Enhancing the Yield.”
Sustainable Energy Technologies and
Assessments.
https://doi.org/10.1016/j.seta.2022.102142.

Bharathiraja, B., J. Jayamuthunagai, R. Sreejith, J.

3803


https://paperpile.com/c/AnxE92/YkzsN
https://paperpile.com/c/AnxE92/pX6yU
https://paperpile.com/c/AnxE92/a0kpe
https://paperpile.com/c/AnxE92/E7K08
https://paperpile.com/c/AnxE92/E7K08
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/y6Mcw
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/AoU7N
http://paperpile.com/b/AnxE92/a0kpe
http://paperpile.com/b/AnxE92/a0kpe
http://paperpile.com/b/AnxE92/a0kpe
http://paperpile.com/b/AnxE92/a0kpe
http://paperpile.com/b/AnxE92/a0kpe
http://paperpile.com/b/AnxE92/a0kpe
http://dx.doi.org/10.1016/s1095-0397(99)00018-7
http://dx.doi.org/10.1016/s1095-0397(99)00018-7
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://paperpile.com/b/AnxE92/RLnq
http://dx.doi.org/10.1016/j.seta.2022.102142
http://dx.doi.org/10.1016/j.seta.2022.102142
http://paperpile.com/b/AnxE92/tKCr

Analysis and Comparison of Discrete Wavelet Transform
based Multimodal Medical Image Fusion using Maximum

Section A-Research paper

and Average Fusion Rule with Improved Correlation and Joint Entropy

lyyappan, and R. Praveenkumar. 2022.
“Techno Economic Analysis of Malic Acid
Production Using Crude Glycerol Derived
from Waste Cooking Oil.” Bioresource
Technology 351 (May): 126956.

Gardeck, Andrew M., Jordan Sheehan, and Walter
C. Low. 2017. “Immune and Viral Therapies
for Malignant Primary Brain Tumors.”
Expert Opinion on Biological Therapy.
https://doi.org/10.1080/14712598.2017.1296
132.

Gupta-Kagan, Josh. 2016. “Child Protection Law
as an Independent Variable.” Family Court
Review. https://doi.org/10.1111/fcre.12230.

Hu, Ran, H. U. Ran, Tiangi Zhang, and G. A. O.
Hongxing.  2013.  “Blind  Extraction
Algorithm of Spread-Spectrum Watermark
Based on Discrete Wavelet Transform and
Discrete Cosine Transform Domain.” Journal
of Computer Applications.
https://doi.org/10.3724/sp.j.1087.2013.00138.

Jackson, Michelle, Holly LaDuca, and Amanda
Bergner. 2017. “EPID-16. HEREDITARY
BRAIN TUMORS ARE MORE COMMON
THAN YOU THINK: GERMLINE
MUTATIONS IN BENIGN  AND
MALIGNANT PRIMARY BRAIN
TUMORS.” Neuro-Oncology.
https://doi.org/10.1093/neuonc/nox168.293.

Jothi, K. Jeeva, K. Jeeva Jothi, S. Balachandran, K.
Mohanraj, N. Prakash, A. Subhasri, P.
Santhana  Gopala Krishnan, and K.
Palanivelu. 2022. “Fabrications of Hybrid
Polyurethane-Pd Doped ZrO2 Smart Carriers
for Self-Healing High Corrosion Protective
Coatings.” Environmental Research.
https://doi.org/10.1016/j.envres.2022.113095.

Kale, Vaibhav Namdev, J. Rajesh, T. Maiyalagan,
Chang Woo Lee, and R. M. Gnanamuthu.
2022. “Fabrication of Ni-Mg-Ag Alloy
Electrodeposited Material on the Aluminium
Surface Using Anodizing Technique and
Their Enhanced Corrosion Resistance for

Engineering Application.” Materials
Chemistry and Physics.
https://doi.org/10.1016/j.matchemphys.2022.
125900.

Marmarou, A. 2005. “The Importance of
Translational Research in Brain Injury.”
Intracranial Pressure and Brain Monitoring

XIl. https://doi.org/10.1007/3-211-32318-
x_1.

Palanisamy, Rajkumar, Diwakar Karuppiah,
Subadevi Rengapillai, Mozaffar

Abdollahifar, Gnanamuthu Ramasamy, Fu-
Ming Wang, Wei-Ren Liu, Kumar
Ponnuchamy,  Joongpyo  Shim, and
Sivakumar Marimuthu. 2022. “A Reign of

Eur. Chem. Bull. 2023, 12 (S1), 3801 — 3807

Bio-Mass Derived Carbon with the Synergy
of Energy Storage and Biomedical
Applications.” Journal of Energy Storage.
https://doi.org/10.1016/j.est.2022.104422.

Ram, G. Dinesh, G. Dinesh Ram, S. Praveen
Kumar, T. Yuvaraj, Thanikanti Sudhakar
Babu, and Karthik Balasubramanian. 2022.
“Simulation and Investigation of MEMS
Bilayer Solar Energy Harvester for Smart
Wireless Sensor Applications.” Sustainable
Energy Technologies and Assessments.
https://doi.org/10.1016/j.seta.2022.102102.

Ranta, Mikko. 2010. Wavelet Multiresolution
Analysis of Financial Time Series.

Sumathy, B., Anand Kumar, D. Sungeetha, Arshad
Hashmi, Ankur Saxena, Piyush Kumar
Shukla, and Stephen Jeswinde Nuagah. 2022.
“Machine Learning Technique to Detect and
Classify Mental Illness on Social Media
Using Lexicon-Based Recommender
System.” Computational Intelligence and
Neuroscience 2022 (February): 5906797.

Svoboda, Martin, Gerhard Hamilton, and Theresia
Thalhammer. 2010. “Steroid Hormone
Metabolizing Enzymes in Benign and
Malignant Human Bone Tumors.” Expert
Opinion on Drug Metabolism & Toxicology.
https://doi.org/10.1517/17425251003592129.

T, Arulkumaran, T. Arulkumaran, and V. Ganesan.
2019. “Performance Analysis of Age
Estimation Using 2D Discrete Wavelet
Transform and Singular Value
Decomposition.”  Journal of Advanced
Research in Dynamical and Control Systems.
https://doi.org/10.5373/jardcs/v11sp11/20193
051.

Thakkar, Falgun, Geetali Saha, Celia Shahnaz, and
Yu-Chen Hu. 2021. Proceedings of the
International E-Conference on Intelligent
Systems and Signal Processing: E-ISSP
2020. Springer Nature.

Thanigaivel, Sundaram, Sundaram Vickram,
Nibedita Dey, Govindarajan Gulothungan,
Ramasamy Subbaiya, Muthusamy
Govarthanan, Natchimuthu Karmegam, and
Woong Kim. 2022. “The Urge of Algal
Biomass-Based Fuels for Environmental
Sustainability against a Steady Tide of
Biofuel Conflict Analysis: Is  Third-
Generation Algal Biorefinery a Boon?”” Fuel.
https://doi.org/10.1016/j.fuel.2022.123494.

Valdes-Sosa, Pedro Antonio, Paul L. Nunez, Jorge
J. Riera, Maria L. Bringas, and Rui Zhang.
2020. Through a Glass, Darkly: The
Influence of the EEG Reference on Inference
About Brain Function and Disorders.
Frontiers Media SA.

V., Bhavana, and H. K. Krishnappa. 2015. “Multi-

3804


http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/tKCr
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://paperpile.com/b/AnxE92/YkxEl
http://dx.doi.org/10.1080/14712598.2017.1296132
http://dx.doi.org/10.1080/14712598.2017.1296132
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/YkzsN
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/bzEER
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://paperpile.com/b/AnxE92/E7K08
http://dx.doi.org/10.1093/neuonc/nox168.293
http://dx.doi.org/10.1093/neuonc/nox168.293
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://paperpile.com/b/AnxE92/w20W
http://dx.doi.org/10.1016/j.envres.2022.113095
http://dx.doi.org/10.1016/j.envres.2022.113095
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://paperpile.com/b/AnxE92/PmAU
http://dx.doi.org/10.1016/j.matchemphys.2022.125900
http://dx.doi.org/10.1016/j.matchemphys.2022.125900
http://paperpile.com/b/AnxE92/s0yJt
http://paperpile.com/b/AnxE92/s0yJt
http://paperpile.com/b/AnxE92/s0yJt
http://paperpile.com/b/AnxE92/s0yJt
http://paperpile.com/b/AnxE92/s0yJt
http://paperpile.com/b/AnxE92/s0yJt
http://dx.doi.org/10.1007/3-211-32318-x_1
http://dx.doi.org/10.1007/3-211-32318-x_1
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://paperpile.com/b/AnxE92/rvHe
http://dx.doi.org/10.1016/j.est.2022.104422
http://dx.doi.org/10.1016/j.est.2022.104422
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://paperpile.com/b/AnxE92/iBRv
http://dx.doi.org/10.1016/j.seta.2022.102102
http://dx.doi.org/10.1016/j.seta.2022.102102
http://paperpile.com/b/AnxE92/jsk37
http://paperpile.com/b/AnxE92/jsk37
http://paperpile.com/b/AnxE92/jsk37
http://paperpile.com/b/AnxE92/jsk37
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/NcPa
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://paperpile.com/b/AnxE92/pJmSy
http://dx.doi.org/10.1517/17425251003592129
http://dx.doi.org/10.1517/17425251003592129
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://paperpile.com/b/AnxE92/uymY1
http://dx.doi.org/10.5373/jardcs/v11sp11/20193051
http://dx.doi.org/10.5373/jardcs/v11sp11/20193051
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/CWMiC
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://paperpile.com/b/AnxE92/fdFv
http://dx.doi.org/10.1016/j.fuel.2022.123494
http://dx.doi.org/10.1016/j.fuel.2022.123494
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/pX6yU
http://paperpile.com/b/AnxE92/KKONY

Analysis and Comparison of Discrete Wavelet Transform
based Multimodal Medical Image Fusion using Maximum
and Average Fusion Rule with Improved Correlation and Joint Entropy

Modality Medical Image Fusion Using
Discrete Wavelet Transform.” Procedia
Computer Science.
https://doi.org/10.1016/j.procs.2015.10.057.
Vickram,  Sundaram, Karunakaran  Rohini,
Krishnan Anbarasu, Nibedita Dey, Palanivelu
Jeyanthi, Sundaram Thanigaivel, Praveen
Kumar lIssac, and Jesu Arockiaraj. 2022.
“Semenogelin, a Coagulum Macromolecule
Monitoring Factor Involved in the First Step

Tables And Figures

Section A-Research paper

of Fertilization: A Prospective Review.”
International ~ Journal  of  Biological
Macromolecules 209 (Pt A): 951-62.

Yaashikaa, P. R., M. Keerthana Devi, and P.

Senthil Kumar. 2022. “Algal Biofuels:
Technological Perspective on Cultivation,
Fuel Extraction and Engineering Genetic
Pathway for Enhancing Productivity.” Fuel.
https://doi.org/10.1016/j.fuel.2022.123814.

Table 1: Statistical results of maximum and average correlation. Mean accuracy value, Standard deviation and
Standard Error Mean for maximum and average correlation are obtained for 10 images. It is observed that the
average correlation performed better than the maximum correlation.

GROUP N Mean Std. Deviation Std. Error Mean
VALUE MAXIMUM 10 0.466 0.399 0.126
CORRELATION
AVERAGE 10 0.560 0.318 0.100
CORRELATION

Table 2: Comparison of Independent sample test for maximum and average correlation.The significant 2-tailed
value is found to be 0.566, which is less than normal significant value 0.044.

Levene's Test
for quallty t- test for equality of mean
of variance
95% Confidence
) Std Interval of the
F Sig t df tsa Iiglle(zj “g??fn Error Diff
Diff
Lower Upper
Equal
variances | 0.560 | 0.044 | 0.584 18 0.566 0.095 0.162 | -0.244 0.433
assumed
VALUE
Equal
Var:]aorlces 0584 |17.14 | 0567 | 0.094 | 0.161 | -0.246 | 0.434
assumed
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Table 3: Statistical results of maximum and average joint entropy. Mean accuracy value, Standard deviation
and Standard Error Mean for maximum and average joint entropy are obtained for 10 images. It is observed

that the average joint entropy performed better than the maximum joint entropy.

GROUP N Mean Std. Deviation Std. Error Mean
VALUE MAXIMUM JOINT 10 10.75 15211 0.4810
ENTROPY
AVERAGE JOINT 10 11.42 1.2148 0.3841
ENTROPY

Table 4:Comparison of Independent sample test for maximum and average joint entropy. The significant 2-
tailed value is found to be 0.288, which is less than normal significant value 0.045.

Levene's
Test for
Equality of t- test for equality of mean
variance
95%
. Confidence
8'29' Mean Std. Error Interval of the
F Sig. t df (2- Differenc | Differenc Difference
tailed
) e e
Lowe Uppe
r r
Equal i
variance | 1.80 | 0.04 -
s 9 5 1éo 18 0.288 -0.674 0.615 1.967 0.618
assumed
VALU
E
Equal i
variance 17.1 -
s not 150 6 0.288 -0.674 0.615 1972 0.623
assumed
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Fig. 1. Bar chart represents the comparison of maximum joint entropy and average joint entropy. Average joint
entropy appears to produce the most consistent result when compared to maximum joint entropy. X-axis
comparison of Correlation and Joint entropy Y-axis Mean value= + 1 SD.
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Fig. 2. Simulation result (a) CT image, (b) PET image and (c) Fusion of CT and PET image using maximum
fusion rule.
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Fig. 3. Simulation result (a) CT image, (b) PET image and (c) Fusion of CT and PET image using average
fusion rule.
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