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Abstract
This paper represents sample results for the C2 and C3 module of the MAS. Genomic index maps were generated for SARS-COV-2

genomes from different samples worldwide, and eleven other viral genomes were selected for comparisons. Each 2D genomic index map acts as a pair of X-Y coordinate scatter points located in a specific geometric region restricted. Supported by the principle

of entropy invariance and visual distributions, it is convenient to identify the variations of SARS-CoV-2 genomes in the global scope.
In view of this powerful transformation structure, future exploration of the further detailed systematic expansion of theory and
medical applications for COVID-19 patients is required.
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Introduction
From the end of 2019 to the present, unexplained pneumonia has erupted around the world. Infected persons have developed fever,

blood clotting symptoms, and whitening of the lungs, and severe cases have died. Currently, there are more than 3.1 million confirmed
cases worldwide. The following picture is a drawing of the team of the Key Laboratory of Machine Perception and Intelligence of the
Ministry of Education, School of Information Science and Technology, Peking University in figure 1 (see vis.pku.edu.cn for details).

After testing by the expert group, the analysis revealed that the unexplained pathogen was a new coronavirus. Coronaviruses are a

large family of viruses, and new coronaviruses are new strains of coronavirus that have never been found in humans before. This discov-

ery is a new coronavirus after the outbreak of SARS (severe acute respiratory syndrome) in 2003 and the first human discovery of MERS-

CoV (Middle East Respiratory Syndrome Coronavirus) in 2012. Subsequently, the International Committee for Classification of Viruses
declared that the new coronavirus was named “SARS-CoV-2” (severe acute respiratory syndrome). New coronavirus pneumonia is still

in a stage of rapid change, with fever, fatigue, and dry cough as the main manifestations. It spreads rapidly and threatens people’s lives
and health. The new coronavirus is highly infectious and has a low lethality rate, but the possibility of genetic variation is not ruled out.

Genetic variation is a sudden, heritable variation of a genomic DNA molecule. At the molecular level, gene variation refers to the

change in base pair composition or sequence in the structure of a gene. While genes are remarkably stable, replicating themselves

precisely as cells divide, this stability is relative. Under certain conditions, a gene can suddenly change from its original existence form
to a new existence form, that is, a new gene suddenly appears at a site to replace the original gene. In biology, it refers to changes in
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Figure 1: Global outbreak analysis maps.

the genetic code of a cell (usually DNA in the nucleus). It includes point mutations caused by changes in a single base, or the deletion,

duplication, and insertion of multiple bases. The cause can be errors in the replication of genetic genes when cells divide, or exposure to
chemicals, radiation or viruses. Mutations often cause cells to malfunction or die and can even cause cancer in higher organisms. Howev-

er mutations are also seen as the “driving force” of evolution: undesirable mutations are weeded out by natural selection and beneficial
mutations accumulate. Neutral mutations accumulate without affecting the species, resulting in a discontinuous equilibrium.

A disordered world is impossible to produce life, and a living world is bound to be orderly. Biological evolution is from single cell

to multicellular, from simple to complex, from low to high, that is to say, to a more orderly and precise direction, which is a direction of

entropy subtraction, which is exactly the opposite of the direction of isolated system to increase entropy. However, life is a “dissipative

structure”, which is thought to be an open system far from the equilibrium state. By exchanging material and energy with the outside
world, it may change from the original disordered state to a state ordered in time, space or function under certain conditions. The ordered structure is maintained by the constant dissipation of matter and energy. Through the continuous exchange of matter, energy

and information with the outside world, the total entropy value of the life system can be reduced, so that the order degree is constantly
improved, and the life system can develop dynamically.

Based on vector logic, modern matrix theory, geometric measure theory, combinatorial algebra and discrete mathematics, variant

construction starts from n 0-1 variables to form 2n states and 22n functions, via vector permutation and complement operations on

state space to establish a variant logic framework to contain 2n!* 22n configurations as a variation space. Variant measurement acts as
a core of quantitative measurement, starting from m 0-1 variables to explore relevant clustering conditions on 2m states. Many sample

applications have been developed for 40 years using variant construction [1-7] such as content-based image retrieval, medical image

processing, bat echo identifications, DNA maps, hierarchical organization, phase space classification, feature extraction, filtering, combinations, projections and conjugate transformations [8].

In this paper, we analyze the sequence of genome sequencing, segment, shift and combination of virus, and quantify the four kinds of

base arrangement to form a differentiated quantization matrix. Combined with the invariance principle of entropy, the mean entropy and
superposition entropy are calculated, and the clustering distribution is illustrated. Showing different gene sequence structure.
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Data sources

The genomic sequence data used in this article are downloaded from the open source databases NCBI (National Center for Biotech-

nology Information) and GISAID (Global Shared Influenza Data Initiative) [11,12]. The description of the data used is shown in table 1.
Samples

NO.

SARS-COV-2

(2019-nCoV)

EPI −ISL− 412978
EPI −ISL− 417310

Locality
China

England
Turkey

EPI −ISL− 416521

South Africa
Singapore

Saudi Arabia
Russia

LC-528233
PI − L− 412974
MT −S12098
PI −I L− 410720
EPI −ISL− 413014
EPI −ISL− 413016
EPI −ISL− 417426
EPI −ISL− 407193
EPI −ISL− 408977
A3 −EPI −ISL− 406862
Human Coronavirus

NC − 002645
NC − 006577
NC − 006213
NC − 005831

Deadly Coronavirus

AY − 508724
JX − 869059
NC − 002549

Animals Coronavirus

KX −022602
SL−CovZC45
MT −084071

Other Virus

America
Mexico
Japan
Italy

India

France
Chile

Canada
Brazil

Belgium

South Korea
Australia

Germany

HCOV-229E

HCOV-HKU1

HCOV-OC43

HCOV-NL63
SARS

MERS

EBOLA

PDCOV
Bat

Pangolin
H1N1

Table 1: Datasets of SARS-CoV-2 and other viruses.

H3N2
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Download representative new coronavirus sars-cov-2 and various influenza viruses from NCBI and GISAID. First, the genome se-

quence was screened, cleaned and segmented. The segmented data were shifted according to its segmented length m, one base was

moved each time, and a total of m times was moved. The number of A, T, C and G bases in the corresponding segments was calculated
Second, the calculated results of the same genome sequence were replaced and combined, and the numbers were counted according to
the same counting information contained in different segments. At the same time, the probability distribution of four ATCG bases was

calculated. Combined with the entropy calculation formula of the second law of thermodynamics, the superposition entropy and average

entropy of different genome sequences of each virus were recorded. The superposition entropy was used as the X-axis and the average
entropy as the Y-axis to form a quantitative matrix of 16 * m * m. Finally combining the visualization analysis method in the variable
value logic system, from the macroscopic Angle display genome sequence could mutate the difference characteristics of base pairs, using

the invariance principle of entropy, change the related parameters, the new coronavirus and different flu virus genomes for clustering
analysis, distinguish looking for optimization of the clustering method, discover SARS-CoV-2 as a possible source of development. For the
specific formula derivation process please refer to the paper [10]. The flow of the method used is shown in (Figure 2).

Figure 2: The flow of the method maps.
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Development and significance

After the SARS-CoV-2 genome sequence was publicly released, researchers at home and abroad used different analysis methods to

guess the source host of the new coronavirus. A joint study found that the average genetic sequences of SARSCoV-2, SARS and MERS

viruses are more than 70% and 40% similar, respectively, by the Chinese Academy of Sciences, the Academy of Military Medical Sciences,

and the Chinese Academy of Sciences Biological Laboratory [13]. Peking University, GuangXi University of Traditional Chinese Medicine,
Ningbo University and Wuhan Institute of Bioengineering have jointly tackled the problem and found that snakes are the most likely
wild animal reservoirs that cause the current outbreak of SARS-COV-2 infections [14]. Shi Zhengli’s team at the Wuhan Institute of Virology, Chinese Academy of Sciences presented new challenges to the previous results, believing that bats are the most likely wild animals

carrying SARS-COV-2, with a full gene level of over 90% [15]. The University of Hong Kong and South China Agricultural University
have analyzed more than 1,000 metagenomic samples and believe that pangolins may be potential intermediate hosts for SARS-COV-2.
Molecular biology tests revealed that the positive rate of pangolin beta coronavirus is 70%. Isolation and identification of the virus, the

typical coronavirus particle structure was observed under an electron microscope. through genome analysis of the virus, it was found

that the sequence similarity of the isolated virus strain and the currently infected human strain is as high as 95% [16]. Xi’an University of
Electronic Technology and Peking University calculated and analyzed the SARS-CoV-2 virus sequence from 21 different countries and the

similarity and evolutionary relationship between SARS-CoV-2 virus and its related viruses through 337 genome sequencing sequences
There was an average similarity of up to 99.8%.The analysis of their homologous evolution relationship using MEGA 6.0 shows that the

SARS-CoV-2 from different countries has undergone a certain degree of variation [17]. The Xishuangbanna Institute of Botany and Cambridge University uses different clustering algorithms to combine gene base replacement and clustering algorithms to simulate the par-

allel evolution of viruses and divide the viruses into three types, A, B, and C [18]. The corresponding features of genomic information and
sampling information are verified [19]. Next strain is an open-source project [20] to harness the scientific and public health potential of
pathogen genome data. Applying powerful analytic and visualization tools, it provides a continually-updated view of publicly available
data for the community [9]. The series is shown in figure 3.

Figure 3: SARS-COV-2 Related Research.
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SARS-CoV-2, which is erupting worldwide, is bringing huge disasters to people all over the world, and understanding its source is of

great significance for the development of treatment and prevention of future epidemics. At present, the mystery of coronavirus has not
been fully uncovered by human beings, and there are no antiviral drugs or vaccines for SARS and MERS. Therefore, the research in this

paper will provide relevant experts in the fields of biology, medicine and health to trace the origin and transmission path of SARS-CoV-2

virus, develop effective detection reagents, vaccines and therapeutic drugs, and effectively control and curb this epidemic, providing
valuable data for decision-making information. Promote a large-scale calculation and mining research on the complete gene sequence
of SARS-CoV-2 and related viral sequences, obtain a wide range of biological explanations, and analyze and mine potentially valuable
information from the comparison calculation of genome sequence data.

Results and Discussion

In this paper, noval coronavirus gene sequences and 11 other virus sequences belonging to 20 countries were selected, and the num-

ber of fragments was 16. According to the above method, the average entropy and the superposition entropy of 31 sequences are cal-

culated. The average entropy is used as the X-axis and the superposition entropy is used as the Y-axis. The results of Integrated Entropy
Maps and enlarged 100 times for maps are shown in figure 4.

Figure 4: Genomic indices on integrated entropy maps (a)-(b), m = 16; (a) Integrated entropy maps
(b) Enlarged 100 times for figure 4a.
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The novel coronavirus and 11 other viruses were clearly classified in the integrated entropy maps. Human coronaviruses HCOV-OC43

and hcov-nl63 are distributed in the upper left corner of the image, MERS and SARS are distributed in the upper left corner, and partially

intersected PDCOV (pig delta coronavirus) is concentrated in the lower left corner of the image, while Ebola virus is distributed in the
upper center to the right. While 20 national samples of SARS-COV-2, human coronavirus named HCOV-HKU1, bat, pangolin carried coronavirus as well as H1N1 and H3N2 influenza viruses were distributed in the center.

A more detailed distribution can be observed from the magnification, the new coronavirus and bats, pangolin-carrying coronavirus

and H1N1 and H3N2 influenza virus partially overlap, and there are cross regions. Eight other viruses have no cross effects on the new
coronavirus.

The calculation results obtained by the shift are averaged, and the number of segments is 16. The average entropy is still used as the

X-axis, and the stack entropy is used as the Y-axis. The results of Genomic indices on entropy mean maps are shown in figure 5.

Figure 5: Genomic indices on entropy mean maps (a)-(b), m = 16; (a) Entropy mean maps
(b) Enlarged 100 times for figure 5a.
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Genomic Indices on Entropy Mean Maps can cluster 11 other viruses with novel coronavirus more clearly. The distribution character-

istics correspond to the integrated entropy maps.

Enlarged 100 times for images show the distribution of 20 new coronaviruses, using the X axis as a reference, followed by the United

States, Belgium, Australia, Germany, India, South Korea, Brazil and France, the United Kingdom, Japan, Singapore, Chile, Canada, Saudi
Arabia, Russia, Mexico, South Africa, China, and Italy.

The samples were divided into 3 parts on average using the data’s of SARS-COV-2 samples from 20 countries. Average entropy was

used as A, B and C in red, green and blue. The details are shown in figure 6.

Figure 6: Genomic indices on entropy mean maps by three parts (a)-(b), m = 16; (a) Entropy mean maps
(b) Average entropy mean for figure 6a.
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In this paper, SARS-COV-2 of sequences from different samples are used as well as 11 other viral genome sequences, each of which

acts as a coordinate scatter only at a specific location in the restricted geometric region. Based on the principle of entropy invariance,
according to the visual analysis method, we can clearly identify the changes of SARS-CoV-2 samples in the global scope. Compared with

the traditional analysis method, it shows the variation characteristics of different virus genome sequences from the macro point of view

and Has the super ability of differential identification. to provide new ideas for the development of computer information, and to provide
effective data support for medical workers.
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