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Abstract: In order to make full use of data of stroke and find the potential characters,
we use computer algorithm to model the stroke so as to comply with the evolution of
stroke disease. In order to visual express the complex reason of stroke, we use complex
network to model the stroke so as to express the complex reason and describe the
relation of stroke structure and function. Computer model and complex network model
should be combined with stroke standard method and custom index, which are more
direct for clinical index and practice. Hybrid methods for research of stroke are a test to
model, prevention, control and serve for stroke and other clinical disease.
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INTRODUCTION
Algorithm is a mathematics description so as
to describe the process of a detailed realization.
Algorithms are accurate and complete descriptions of
problem solving schemes, and are a series of clear
instructions to solve problems. Algorithms represent a
systematic approach to describe the strategy mechanism
of solving problems. That is to say, it is possible to
obtain the required output in a limited time for a certain
specification input. If an algorithm is flawed or not
suitable for a problem, executing the algorithm will not
solve the problem. Different algorithms may use
different time, space or efficiency to accomplish the
same task. The advantages and disadvantages of an
algorithm can be measured by space complexity and
time complexity [1, 2].
Computer algorithms are ideas to solve
practice question with detailed process. A computer
algorithm is a step-by-step way of describing in detail
how a computer converts input into the desired output,
or an algorithm is a concrete description of the
computational process performed on a computer. To
make computers work, you have to write computer
programs. To write a computer program, you have to
tell the computer step by step. What exactly do you
want it to do? Then, the computer executes the program
mechanically according to each step to achieve the final
goal. When you tell a computer what to do, you also
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have to choose how to do it -- that's where the computer
algorithm comes from. Algorithm is the basic
technology to complete the work [3, 4].
With
computer
algorithms,
medical
information achieved many potential implementations
and achievements, in digital image processing [5-8],
because of the large array of images, image
transformation is directly processed in the spatial
domain, which involves a large amount of computation.
Therefore, various image transformation methods, such
as Fourier transform, Walsh transform, discrete cosine
transform and other indirect processing techniques, are
often used to transform the spatial domain processing
into transform domain processing, which not only
reduces the amount of computation, but also can be
used. Image coding and compression technology can
reduce the amount of data describing the image (that is,
the number of bits), so as to save image transmission,
processing time and reduce the memory capacity
occupied. The purpose of image enhancement and
restoration is to improve the quality of the image, such
as removing noise and improving the definition of the
image. Image segmentation is one of the key
technologies in digital image processing. Image
segmentation is to extract the meaningful features from
the image. The meaningful features include the edges
and regions of the image. This is the basis for further
image recognition, analysis and understanding. Image
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description is a necessary prerequisite for image
recognition and understanding. As the simplest binary
image, its geometric characteristics can be used to
describe the characteristics of the object. Generally,
two-dimensional shape description is used to describe
the image. It has two kinds of methods: boundary
description and region description. With the further
development of processing research, the study of threedimensional object description has begun. The methods
of volume description, surface description and
generalized cylindrical description have been proposed.
Image classification (recognition) image classification
(recognition) belongs to the category of pattern
recognition. Its main content is image segmentation and
feature
extraction after
some
pre-processing
(enhancement, restoration, compression), so as to make
decision classification [5-8].
With the development of computer technology
and imaging process in radiology, stroke image meets
with a chance to find new results based on imaging
process. Clinical diagnosis of ischemic stroke is mainly
imaging diagnosis, such as CT and MRI routine
examination of cerebrovascular methods. With the
development of imaging technology, imaging diagnosis
is not only manifested in morphology, but also has
entered into the comprehensive diagnosis of brain
morphology and function. Especially in recent years,
some new technologies, including CTPI, DWI, PWI,
MRS, arterial spin labeling (ASL) and so on, have been
applied in clinic to make ischemic stroke. The diagnosis
is more accurate and fast [9].
METHODS
Computer algorithm in medical data
application has gained more and more results, and many
computer medical algorithms have applied to medical
data process, especially in medical imaging process.
Medical image processing objects are mainly X-ray
images, X-ray computed tomography (CT) images,
magnetic resonance imaging (MRI), ultrasound images,
positron emission tomography (PET) images and single
photon emission computed tomography (SPECT)
images and so on , the main contents include image
filtering, image restoration, edge detection, contour
extraction, image coding, etc [5-8].
Mathematical modeling is to establish a
mathematical model according to the actual problem, to
solve the mathematical model, and then to solve the
actual problem according to the results. When it is
necessary to analyze and study a practical problem from
a quantitative point of view, a mathematical model
should be established by using mathematical symbols
and language on the basis of in-depth investigation and
study, understanding of object information, making
simplified assumptions, and analyzing internal laws
[10].

Available online: http://scholarsmepub.com/sjm/

Computer modeling refers to the method of
establishing mathematical model, numerical solution
and quantitative study of some phenomena or processes
by means of computer. In the medical field, computer
modeling has become a way to solve difficult problems,
such as modeling cerebrovascular disease [11], can
simulate the abnormalities of hemodynamics, through
the model of ischemic stroke [12], can simulate the
evolution of stroke and so on.
As a modeling tool and method, complex
networks have penetrated many interdisciplinary
research fields such as biomedicine, cybernetics and
engineering [13, 14]. The main research focuses on: (1)
discovering: revealing the statistical properties of
network system structure, and appropriate methods to
measure these properties; (2) modeling: establishing
appropriate methods; Network model to help people
understand the significance and mechanism of these
statistical properties; (3) Analysis: Based on the
characteristics of a single node and the structure of the
whole network, analysis and prediction of network
functions and behavior; (4) Control: proposed effective
methods to improve the performance of existing
networks and design new networks, especially stability,
synchronization and data circulation.
RESULTS AND DISCUSSION
At present, there is no unified standard model
or index for the evaluation and prediction of stroke. The
commonly used methods are blood flow index, scale
score and image data. Blood flow indices generally
include blood flow, blood flow velocity, vascular
diameter, etc. [15], in which the changes of CBF can
directly reflect the degree of stroke injury, by measuring
CBF before and after stroke to assess and predict blood
flow perfusion, and then to evaluate the degree of injury
and treatment improvement of stroke, predict the
functional changes that may be caused. Convert [1517]. Common scales are NIHSS scale [18], FIM scale
[19], DRAGON scale [20], iScore scale [21], Albert CT
score [22].
In recent years, the combination of brain
imaging data (MRI, PWI, DWI, ASL, etc.) [23-26] for
stroke evaluation and prediction is also a hot research
topic, especially ASL through bloo to assess cerebral
blood flow [23] and collateral circulation [26] and
predict the brain. Functional changes [24], but ASL
requires a high level of experimental hardware
environment, cerebral hemodynamics information is
relatively small. The above studies show that the
evaluation and prediction of cerebral blood flow
perfusion support the diagnosis, treatment and
prediction of stroke, and can be used as an important
reference for clinical treatment, efficacy judgment and
prognosis. At present, there are few reports on
modeling, evaluating and predicting the complex
network of blood perfusion at home and abroad.
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Using the advantages of evaluation and
prediction of complex networks [14], traffic congestion,
fault analysis, route optimization, road connectivity,
robustness, security and survivability are discussed in
the field of traffic networks; changes of networks after
nodes or links are destroyed are predicted in the field of
ecological networks, and protective and preventive
measures are proposed. In the field of biological
networks, it is found that the infectious behavior and
process of diseases are related to the dynamic
characteristics of networks, and the strategies for
preventing and controlling the spread of diseases are
formulated.

stroke is essentially a vascular disease, that is,
hemodynamic disorders, brain imaging data reflects the
structure and metabolism of the brain, choose blood
perfusion research stroke can visually express the
degree of injury and pathology of stroke Physiological
changes and other complex situations and the meaning
they represent are more targeted and specific. The
above studies show that it is feasible to use complex
network to model stroke and study the evaluation and
prediction of stroke by using the dynamic
characteristics of network. The results also show that it
has a good application prospect in the prevention and
treatment of stroke.

In particular, in the field of brain science, a
large number of brain network models have been
established by combining CT, EEG, fMRI and DTI
imaging data. At the same time, the mechanisms of
cognition, development, aging, functional evaluation
and prediction of the brain, as well as Alzheimer's
disease, depression, epilepsy, obsessive-compulsive
disorder, schizophrenia, brain tumors and other studies
have also been taken. Much research has been done,
[27, 28]. At the same time, empirical studies in various
fields show that the network model is advantageous in
evaluation and prediction.

CONCLUSION
Nowadays, the development of science and
technology is very rapid, and our medical field should
keep up with the pace of the times, the use of computers
in the medical field. With the development of the times
is also constantly changing, so we must closely combine
medicine and computer science and technology, to
make contributions to the development of human
medicine.

In recent years, scholars at home and abroad
have begun to introduce complex networks into the
study of stroke, using image data to establish complex
networks of stroke [29, 30], to explore the dynamic
changes of functional networks of stroke and their
relationship with clinical function and performance;
Beijing Normal University Institute of Brain and
Cognitive Sciences [31], Shanghai Jiaotong University
Med [32] experts and scholars also used fMRI data to
establish a functional network assessment model for
stroke [33], and established a complex network of
stroke data to predict cognitive function recovery [34].
Stroke data processing needs to cover a wider
range, not only in the hospital sector, but also in prehospital disease prevention such as screening and
intervention for high-risk groups, continuous
management of chronic diseases after hospital,
including
treatment
continuity
and
lifestyle
interventions. Of course, there are also some problems
in the actual stroke data processing, such as the
structured content of the medical record and the
template of each specialty, the structured examination
report, the integrity of the physical sign record, the
standardized execution of the medical record and report
writing, the connection of the community and primary
medical system, the regulation of telephone and home
follow-up records et al. These problems need to be
solved later [35].
The above complex network for stroke
research, mostly using brain imaging data to complete,
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This paper makes a bold discussion on
cerebrovascular diseases, especially cerebral apoplexy
[36, 37] and complex network modeling and application
[38]. In the study of cerebral apoplexy, various methods
of making animal models of ischemic stroke, detecting
indexes and processing and analyzing data are used; in
the study of complex network, small world and scalefree are used. Two typical complex network models,
together with research results and applications in brain
memory function network and public transport network.
On the basis of the previous design, this paper
adopts the general idea of complex network modeling,
and takes the MCAO model rats as the experimental
object. From the point of view of complex network, this
paper puts forward the establishment of ischemic stroke
blood flow perfusion network model, and establishes
the evaluation and prediction methods of blood flow
perfusion. The design of this paper will promote the
study of stroke evaluation and prediction mechanism.
The results and conclusions provide a solid theoretical
basis for related clinical research and clinical treatment,
and provide a new method and breakthrough for the
scientific and theoretical research and clinical
prevention and treatment of stroke.
ACKNOWLEDGEMENTS
This research was supported by the Natural
Science Foundation of Shandong (Grant No.
ZR2017LF014).
The authors thank the Department of Medical
Information and Engineering Taishan Medical
University colleagues for manuscript comments.
Special thanks to Xiaochen Xu for suggestions on
654

Zhaojun Liu et al., Saudi J. Med., Vol-3, Iss-11 (Nov, 2018): 652-656
writing in the English language. The authors are
grateful to the anonymous referees for their valuable
comments and suggestions.
REFERENCES
1. Boser, B. E., Guyon, I. M., & Vapnik, V. N.
(1992). A training algorithm for optimal
margin classifiers. In Proceedings of the fifth
annual workshop on Computational learning
theory, 144-152. ACM.
2. Saad, Y., & Schultz, M. H. (1986). GMRES: A
generalized minimal residual algorithm for
solving nonsymmetric linear systems. SIAM
Journal on scientific and
statistical
computing, 7(3), 856-869.
3. Longuet-Higgins, H. C. (1981). A computer
algorithm for reconstructing a scene from two
projections. Nature, 293(5828), 133.
4. Blakely, G. R. (1983). A computer algorithm
for calculating the product AB modulo
M. IEEE Transactions on Computers, (5), 497500.
5. Lo, W. Y., & Puchalski, S. M. (2008). Digital
image processing. Veterinary Radiology &
Ultrasound, 49, S42-S47.
6. Kang,
G.
(1977).
Digital
image
processing. Quest, vol. 1, Autumn 1977, p. 220., 1, 2-20.
7. Jensen, J. R., & Lulla, K. (1987). Introductory
digital image processing: a remote sensing
perspective.
8. Nicoll, G. R. (1985). Digital Image Processing:
a Practical Primer. In IEE Proceedings FCommunications,
Radar
and
Signal
Processing (Vol. 132, No. 3, p. 202). IET.
9. Peng, X., & Liang, Z. (2017). Imaging
Progress of Ischemic Stroke. Chinese Journal
of Imaging of Integrated Chinese and Western
Medicine, 1:101-104.
10. Alexiades, V. (2017). Mathematical modeling
of melting and freezing processes. Routledge.
11. Arenillas, J. F., Cortijo, E., García-Bermejo,
P., Levy, E. I., Jahan, R., Liebeskind, D., ... &
Albers, G. W. (2018). Relative cerebral blood
volume is associated with collateral status and
infarct growth in stroke patients in SWIFT
PRIME. Journal of Cerebral Blood Flow &
Metabolism, 38(10), 1839-1847.
12. Renu, A., Laredo, C., Tudela, R., Urra, X.,
Lopez-Rueda, A., Llull, L., ... & Chamorro, A.
(2017). Brain hemorrhage after endovascular
reperfusion therapy of ischemic stroke: a
threshold-finding whole-brain perfusion CT
study. Journal of Cerebral Blood Flow &
Metabolism, 37(1), 153-165.
13. Strogatz, S. H. (2001). Exploring complex
networks. nature, 410(6825), 268.
14. Zherebtsov, E. A., Kandurova, K. Y.,
Seryogina, E. S., Kozlov, I. O., Dremin, V. V.,
Available online: http://scholarsmepub.com/sjm/

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Zherebtsova, A. I., ... & Meglinski, I. (2017,
March). The influence of local pressure on
evaluation parameters of skin blood perfusion
and fluorescence. In Saratov Fall Meeting
2016: Optical Technologies in Biophysics and
Medicine XVIII (Vol. 10336, p. 1033608).
International Society for Optics and Photonics.
Astrup, J., Symon, L., Branston, N. M., &
Lassen, N. A. (1977). Cortical evoked
potential and extracellular K+ and H+ at
critical levels of brain ischemia. Stroke, 8(1),
51-57.
Lu, L., Peng, Q., Li, J., & You, Y. (2014).
Transcranial Doppler Ultrasound Dynamic
Assessment of the Relationship between
Cerebral Hemodynamics and Post-stroke
Cognitive Function, Chinese Journal of
Geriatrics, 20:046.
Gao, W., Xue, R., & Cheng, Y. (2012).
Clinical Study of Cerebral Blood Flow
Perfusion in Vascular Cognitive Dysfunction,
Chinese Journal of Stroke, 7(4): 284-289.
Brouns, R., Sheorajpanday, R., Wauters, A.,
De Surgeloose, D., Mariën, P., & De Deyn, P.
P. (2008). Evaluation of lactate as a marker of
metabolic stress and cause of secondary
damage in acute ischemic stroke or
TIA. Clinica chimica acta, 397(1-2), 27-31.
Inouye, M., Hashimoto, H., Mio, T., &
Sumino, K. (2001). Influence of admission
functional status on functional change after
stroke rehabilitation. American journal of
physical medicine & rehabilitation, 80(2), 121125.
Strbian, D., Seiffge, D. J., Breuer, L.,
Numminen, H., Michel, P., Meretoja, A., ... &
Jung, S. (2013). Validation of the DRAGON
score in 12 stroke centers in anterior and
posterior circulation. Stroke, 44(10), 27182721.
Park, T. H., Saposnik, G., Bae, H. J., Lee, S. J.,
Lee, K. B., Lee, J., ... & Kim, J. T. (2013).
iScore Predicts Functional Outcome in Korean
Patients With Ischemic Stroke. Stroke,
STROKEAHA-111.
Zhou, Y., & Han, J. (2009). Albert CT Score
Predicting Functional Recovery in Patients
with Ischemic Stroke, Chinese Journal of
Cardiovascular
and
Cerebrovascular
Diseases, 11 (2): 108-110.
Shah, M. K., Shin, W., Parikh, V. S., Ragin,
A., Mouannes, J., Bernstein, R. A., ... &
Carroll, T. J. (2010). Quantitative cerebral MR
perfusion imaging: preliminary results in
stroke. Journal of Magnetic Resonance
Imaging, 32(4), 796-802.
Wiest, R., Abela, E., Missimer, J., Schroth, G.,
Hess, C. W., Sturzenegger, M., ... &
Federspiel, A. (2014). Interhemispheric
655

Zhaojun Liu et al., Saudi J. Med., Vol-3, Iss-11 (Nov, 2018): 652-656
cerebral blood flow balance during recovery of
motor hand function after ischemic stroke—a
longitudinal MRI study using arterial spin
labeling perfusion. PloS one, 9(9), e106327.

36.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bastan, B., Henninger, N., & Fisher, M.
(2009). Granulocyte-colony stimulating factor
delays PWI/DWI mismatch evolution and
reduces final infarct volume in permanentsuture and embolic focal cerebral ischemia
models in the rat. Stroke, 40(9), 3102-3106.
Du, J., & Zhao, H. R. (2012). Cerebral
collateral circulation and ischemic stroke. Inter
J Cerebrovasc Dis, 29(8), 760-762.
Bullmore, E., & Sporns, O. (2009). Complex
brain networks: graph theoretical analysis of
structural and functional systems. Nature
Reviews Neuroscience, 10(3), 186.
Qiang, L., Zheng, K., Xu, M., Zhang, L.,
Wang, L., Zhao, T., Zhiying, P., Zhang, L., &
Guang, L. (2011). Research Progress in
Complex Network-based Functional Network
of Brain Diseases, Journal of Biophysics, 28
(10): 794-804.
Grefkes, C., & Fink, G. R. (2011).
Reorganization of cerebral networks after
stroke: new insights from neuroimaging with
connectivity approaches. Brain, 134(5), 12641276.
Fallani, F. D. V., Pichiorri, F., Morone, G.,
Molinari, M., Babiloni, F., Cincotti, F., &
Mattia, D. (2013). Multiscale topological
properties of functional brain networks during
motor imagery after stroke. Neuroimage, 83,
438-449.
Wang, L., Yu, C., Chen, H., Qin, W., He, Y.,
Fan, F., ... & Woodward, T. S. (2010).
Dynamic functional reorganization of the
motor
execution
network
after
stroke. Brain, 133(4), 1224-1238.
Sun, J., Tong, S., & Yang, G. Y. (2012).
Reorganization of brain networks in aging and
age-related diseases. Aging and disease, 3(2),
181.
Li, W., Huang, Y., Li, Y., & Chen, X. (2013).
Brain network evolution after stroke based on
computational experiments. PLoS One, 8(12),
e82845.
López-Gil, X., Amat-Roldan, I., Tudela, R.,
Castañé, A., Prats-Galino, A., Planas, A. M., ...
& Soria, G. (2014). DWI and complex brain
network analysis predicts vascular cognitive
impairment in spontaneous hypertensive rats
undergoing executive function tests. Frontiers
in aging neuroscience, 6, 167.
Spicer, R., Anglin, J., Krum, D. M., & Liew, S.
L. (2017). REINVENT: A low-cost, virtual
reality brain-computer interface for severe
stroke upper limb motor recovery. In Virtual

Available online: http://scholarsmepub.com/sjm/

37.

38.

Reality (VR), 2017 IEEE. 385-386). IEEE.
Wang, T. (2007). Neuromodulator Protective
Effect and Mechanism on Cerebral Ischemia
Reperfusion Injury in Mice, Qingdao: Qingdao
University.
Zhang, L. (2014). Anti-inflammatory Therapy
for Subarachnoid Hemorrhage: Adoptive
Transfer of Regulatory T Cells, Taian: Taishan
Medical University.
Zhang, L. (2013). Simulation and application
of complex network modeling. Dalian: Dalian
University of Technology.

656

