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ABSTRACT:
The expert systems are developed to solve complex problems in a particular area, at the
level of extra-ordinary human intelligence and knowledge. Because of their high performance,
understandable, reliability, highly responsiveness they are used for diagnosis, predicting
results, justifying the conclusion ect., Streptococcus Pneumoniae is a leading cause of bacterial
pneumonia, meningitis, and sepsis in children worldwide. [3] Pneumonia is the leading cause of
death in children worldwide.[2] An estimated nearly 1·2 million children younger than 5 years
died in 2011 from pneumonia.[8]In pneumonia, the lung air sacs are inflamed and are filled with
fluid leading to breathlessness. The infants and children of under the age of 3 years are often
affected. Pneumonia can be treated serious sometimes fatal when it is not treated early. This
infection is identified by many predominant symptoms like fever, chills, cough, trouble in
breathing and chest pain. The proposed system will detect the infection based on the symptoms
and reports like blood culture and x-ray.
Keywords: Streptococcus pneumoniae, pneumonia, meningitis, blood culture, Image Processing
.1. Introduction:
Expert System is built on AI concepts.
This system, which switch the knowledge of
an expert in a explicit subject into a
software code. This code can be used for
answering questions (queries) submitted
through a computer[1]. These expert
systems represent the expertise knowledge
as data or rules within the computer.

These rules and data can be called upon
when needed to solve problems.
Expert systems comprised of a
KNOWLEDGE BASE which contains the
information gained from experts through
interviews, and logic rules that oversee how
that information is applied; Secondly

INFERENCE ENGINE that interprets the
given problem against the rules and logic of
information stored in the knowledge base;
and thirdly INTERFACE that allows the user
to communicate the problem in a human
language such as English. There are many
medical
diagnostic
expert
systems
developed like MYCIN, Easy Diagnosis,
PERFEX, INTERNIST-I, ONCOCIN, DXplain,
and PUFF.
MYCIN was the first well

identified medical expert system developed
by Shortliffe at Stanford University to help
doctors in prescribing drugs for blood
infections. The proposed work uses
Artificial Neural Network architecture
with a supervised multilayer forward
network with back propagation learning
algorithm. This would be beneficial for
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physicians in remote villages and medical
practioners to identify lung infection caused
by Streptococcus pneumoniae.
2. ABOUT STREPTOCOCUS

PNEUMONIAE:
Streptococcus
Pneumoniae
is
the
prominent bacteria which causes a
common lung infection known as
Pneumonia. It is a lung infection caused by
bacteria in which the air sacs are filled
with pus and may become solid. This
infection
is
identified
by
many
predominant symptoms like fever, chills,
cough, trouble in breathing and chest pain.
Streptococcus pneumoniae is the most
common in children under five years. Due
to lack of proper awareness in the people,
not diagnosing the symptoms and not
treating at the apt time may lead in many
child deaths. Recent estimates of child
deaths caused by S. Pneumonia range from
700000 to 1 million every year worldwide
[3]. Streptococcus pneumoniae probably
causes about 25% of neonatal pneumonia.
[7]
In India around 1, 20,000 deaths of
children under five were caused due to
pneumonia and a child dies every minute
from pneumonia, And in Andhra Pradesh
5.7% death rate of children per every year
from pneumonia infection.
One of the major contributors to the
pneumonia burden is
Streptococcus
pneumonia; others include Hemophilus
influenzae, Respiratory syncitical virus and
Influenza. However, the estimation of
pneumococcal pneumonia among clinical
pneumonia episodes has remained a
challenge in developing nations due to lack
of laboratory diagnostic support and
surveillance systems to capture the
etiologic agents for pneumonia[4]
When not properly diagnosed and treated,
S. pneumoniae pneumonic infection may
lead to any of pericarditis, empyema,
purpura fulmiran, endocarditis or at least
one type of arthritis, where S. pneumoniae is
the causative organism in each instance.
Such pneumonic infection is also often a
precursor of bacteremia or meningitis. [6]

3. SYSTEM MODEL:
Mainly the system which we are going to
develop will be working under AI, Neural
Network and image processing.
Artificial Intelligence (AI) is an area of
computer science that emphasizes the
creation of intelligent machines that work
and react like humans.
The IntellipathTM pathology diagnosis
system recently approved by the American
Medical Association and deployed in
hundreds of hospitals worldwide -- for the
most part, “AI does not produce stand-alone
systems, but instead adds knowledge and
reasoning
to
existing
applications,
databases, and environments, to make them
friendlier, smarter, and more sensitive to
user behavior and changes in their
environments”.[ David L. Waltz Vice
President, Computer Science Research]
The potential use of ‘Artificial Intelligence
(AI)’ in medicine and biological research
increased vastly. ANNs (Artificial Neural
Networks) have been extensively applied in
diagnosis, electronic signal analysis,
medical image analysis and radiology. ANNs
have been used by many authors for
modeling in medicine and clinical
research.[10]
3.1 MEDICAL IMAGE PROCESSING WITH
AI
Advances in the area of computer science
and Artificial Intelligence (AI) have a
tremendous impact on the interpretation of
medical images . Computer Aided Diagnosis
(CAD) aims to provide a computer output as
a second opinion in order to assist
physicians [9] neural networks in image
processing and discuss the present and
possible future role of neural networks,
especially feed-forward neural networks,
Kohonen feature maps and Hopfield neural
networks.[11] Given that neural networks
have been widely reported in the research
community of medical imaging, we provide
a focused literature survey on recent neural
network developments in computer-aided
diagnosis, medical image segmentation[12
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4. Procedure for Diagnosis through
Expert System:
The Pneumonia is most often diagnosed
clinically by symptoms that may include
fever, cough and fast or difficult breathing,
breathing with grunting or wheezing
sounds etc..It is difficult to determine the
illness with newborns and infants because
they cannot communicate how they feel
when compared to an older child. If the
symptoms like being tired or exhausted,
Crying more than usual, Feeding poorly,
Being irritable or restless and Vomiting may
be a sign of that a baby or young child may
have pneumonia.
Based upon the symptoms exhibited, and
the symptoms persist more then7 to 10
days, then the following tests will be done.
4.1 Blood Culture:
The blood usually does not contain any
bacteria in it. A blood culture is a test to find
an infection in the blood and prove the type
of bacteria in it. Blood is drawn from the
children one or more times for blood
culture and tested in laboratory to identify
any microorganism present. It is ordered to
draw the blood for culture when a child has
fever because it is the time when the
bacteria are almost certainly to spread to
the blood.
S. pneumoniae can be identified using Gram
stain, catalase, and optochin tests
simultaneously, with bile solubility as a
confirmatory test. S. pneumoniae may occur
intracellularly or extracellularly as grampositive lanceolate
diplococci, but can
also occur as
single cocci or in
short chains of
cocci.
S.
pneumoniae is a
particular bacterium, growing best at 3537°C with ~5% CO2. It is usually cultured
on media that contain blood.On a blood agar
plate (BAP), colonies of S. pneumoniae
appear as small, grey, moist (sometimes
mucoidal), colonies and characteristically
produce a zone of alpha-hemolysis

(green).The figure shows S. pneumoniae
colonies with a surrounding green zone of
alpha-hemolysis (black arrow) on a BAP
Once the pneumococcal culture time
is 24-48 hours, the colonies become
flattened, and the central portion becomes
depressed, which does not occur with
viridans streptococci. The figure shows S.
pneumoniae colonies have a flattened and
depressed center after 24-48 hours of
growth on a BAP, whereas the viridans
streptococci retain a raised center. To
Identify gram-positive diplococci or grampositive cocci in short chains Gram staining
is done. The difference between gram
negative and gram positive bacteria can
be
important
when
determining
appropriate
treatment for
an infection.
Catalase test:
Catalase is the
enzyme that
breaks down
hydrogen
peroxide
(H2O2)
into
H2O and O2.
The oxygen is
given off as
bubbles in the
liquid. The catalase test is primarily used to
differentiate between gram-positive cocci.
Members of the genus Staphylococcus are
catalase-positive, and members of the
genera Streptococcus and Enterococcus are
catalase-negative. The Figure exhibits
Negative and positive catalase test results.
The absence of bubbling from a transferred
colony indicates a negative test. All
streptococci are catalase-negative.
Optochin test : S. pneumoniae strains are
sensitive to the chemical optochin
(ethylhydrocupreine
hydrochloride).
Optochin sensitivity allows for the
presumptive
identification
of
alpha-hemolytic
streptococci as S.
pneumoniae,
although
some
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pneumococcal strains are optochinresistant.
Other
alpha-hemolytic
streptococcal
species
are
optochinresistant. The figure shows S. pneumoniae
using optochin disks. The strain on the left
is S. mitis and is resistant to optochin with
no zone of inhibition. The strain on the right
is susceptible to optochin and is S.
pneumoniae.
Finally we will be confirming by Bile
solubility test:
The
bile
(sodium
deoxycholate)
solubility
test
distinguishes S.
pneumoniae
from all other
alpha hemolytic
streptococci. S. pneumoniae is bile soluble
whereas
all
other
alpha-hemolytic
streptococci are bile resistant. Sodium
deoxycholate (2% in water) will lyse the
pneumococcal cell wall. The figure shows
the bile solubility test are shown for two
different strains of bacteria. For strain 1, a
slight decrease in turbidity is observed in
the tube containing the bile salts (2nd from
left), but the contents are almost as turbid
as the control tube (far left); therefore,
strain 1 is not S. pneumoniae. For strain 2,
all turbidity in the tube containing the bile
salts (far right) has cleared, indicating that
the cells have lysed, in contrast to the
control tube (2nd from right), which
remains turbid; therefore, strain 2 is S.
pneumoniae.

4.3 Sputum test:
Sputum is a thick fluid produced in the
lungs and in the airways leading to the
lungs. Sputum culture is a test to detect and
identify bacteria that are infecting the lungs
or breathing passages. A sample of Sputum
is taken after a deep cough. Children have
difficulty expectorating sputum, primarily
because they swallow it, so it is necessary to
use bronchoalveolarlavage (BAL) or sputum
induction to collect an LRT specimen. [5]
Sputum is often difficult to collect;
moreover, once medication of the patient is
commenced, the number of viable S.
pneumoniae in sputum rapidly decreases.[6]
It is normally perform with a gram-stain to
identify the bacteria causing illness. The
intensity of the infection is considered by
the reports like blood culture and x-ray. The
proposed system gives awareness of the
disease aids to recommend proper
antibiotic treatment to the patient.

.5. Working condition:

4.2 X-ray test:
A chest x-ray is a painless
test that creates scan pictures inside your
chest, such as your heart, lungs and blood
vessels. This chest x-ray shows an area of
lung inflammation signifying
the
occurrence of pneumonia.
A chest x-ray can show how much your
lungs are affected. It can also help the
practitioner
differentiate
between
pneumonia and other chest infection. A
chest x-ray shows a very prominent block
shape area airspace consolidation in the
lung characteristic of bacterial pneumonia

1. Capture the images of blood culture.
2. Convert the captured image into
binary image.
3. Compare the blood culture image
using the morphological operations
with the original image stored in the
database.
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4. If any difference is observed then
the result will be given as infection
occurred. Otherwise, it is displayed
as no infection.
5. Capture the images of X-ray report.
6. Convert the captured image into
binary image.
7. Compare the X-ray report image
using the morphological operations
with the original image stored in the
database.
8. If any difference is observed based
on the opacity in the image then the
result will be given as infection
occurred. Otherwise, it is displayed
as no infection.
9. Capture the image of the Sputum.
10. Convert the captured image into
binary image.
11. Compare the Sputum image using
the morphological operations with
the original image stored in the
database.
12. If any difference is observed based
on the opacity in the image then the
result will be given as infection
occurred. Otherwise, it is displayed
as no infection.

6. Conclusion:
So this paper propose and focus on
application which has an approach that
identifies pneumonia infection in children
and a helping aid to the physicians, nurses,
resident doctors and medical practioners to
treat the children easily, and gives
awareness of these diseases in remote
areas. And also improves the process of
diagnosis.

7. Future work:
In future we can also able to test
effectively that gives clear result of
pneumonia disease, and gives genuine
report by developing a Expert system by
using morphological operations. In testing
module we may connect java with mat lab
by using JMI (java to mat lab interface) for
comparing images it gives an effective
result.
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