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Abstract.

Background: The technology plays an important role in every industry as well as in our
personal lives, healthcare is definitely one of the most important industries. This merger is
responsible for improving and saving countless lives around the world. Medical technology is
a vast field where innovation plays an important role in maintaining health. The application of
medical technology is becoming commonplace in helping physicians to diagnose diseases.
Aims; provide medical advice and assistance to doctors in dealing with the injured, and to
provide first aid for certain groups of diseases and injuries that the average person can do alone,
and to protect the injured from incorrect that may cause Deterioration rather than cure.
Methods: expert systems are a type of Al, which is a software system that can be compared to
human experts. Its purpose is mostly advisory. A variety of specialized medical systems tools
are available and can act as intelligent assistants to clinicians, assisting in diagnosis, laboratory
analysis, treatment protocol, education, and expert system design consisting of a knowledge
base, inference engine and user interface for emergency medical services, guidance and
assistance to healthcare and patients. The knowledge base in the proposed expert system can
be obtained from various sources such as the field expert, questionnaire, and emergency
department medical personnel. The expert system will have a wide range of knowledge.
Operating with original logic, Prolog is used to perform expert systems in a simpler way.
Results: This helps in a faster decision-making process in addition to accelerating recovery for
patients and to save effort, time and costs and the proposed system can take advantage of it to
teach as well. Conclusion: This study was conducted to discover an Al-based model for
improving healthcare for patients.
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Introduction

Everyday incidents are a large part of
the workday for ambulance and
healthcare personnel, their mission at
the incident site basically consists of
medical treatment and transportation
to the hospital [1]. Medical expert
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system has Symptoms of diseases and
their treatment in knowledge base. The
information received via the medical
expert system is comparable to that
provided by a doctor or expert in the
field of emergency medicine. The user
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or patient is prompted to respond,
Finally, the therapy is presented on the
screen based on the user or patient
responses. The fact that only symptoms
submitted by the programmer into the
knowledge base are available is a
restriction of this medical expert
system. As a result, new symptoms and
illnesses may be added to the
knowledge base at any moment[2],[3].

The Necessity For This Work

The main objective of this research to
design an expert system for to provide
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param.edic
P\
B EE—
patient
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first aid in an ambulance, and for learn
the principles of first aid. Knowledge-
based diagnostic systems are also part
of the healthcare system, which assist
the  paramedical staff, —medical
professionals and patients in a disease
diagnosis process  and
emergency treatment[4]. In the early
period of a doctor's professional
activity, an expert system would
confirm helpful in minimizing the
troubles that he or she may face due to
inexperience. The draw.io program
was used to create a planned, as shown
in the figure(1).

medical

\‘

Expert system

first aid hint

registor patients

diagnose patiants

S -

Figurel: The relationship of the expert system, the paramedic, and the patient.

The system plays a role Mentor or
guide to the user (the paramedic). To
determine the necessary procedures
that must be taken for the patient and
to avoid medical errors that most
paramedics make. The system works
from the moment the patient is
reached, where the system receives
data and this data is information about
the patient’s condition such as: the
general condition of the patient, in
addition to determining whether he
has a medical history and the patient’s
vital signs and whether the patient has
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a specific disease. These written
programs, processes, or regulations, as
well as the accompanying
documentation, relating to the
functioning of a computer system and
stored in read/write memory. The tool
in which the prototype of the expert
system is  programmed and
implemented is the programming
language SWI-Prolog to represent the
knowledge of the expert, and the XPCE
tool that includes SWI-Prolog is used to
create a graphical interface with
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complementary libraries that help user
to interact with the system [5].

Design Medical Expert System In An
Ambulance

The system is divided into two parts:
1  First aid procedure

2 Learn first aid

Expert Systems Development Stages

1 Problem Definition : In this stage, the
problem will be defined in a clear and
specific manner and the nature of the
inputs, outputs and objectives to be
achieved. In addition to that, the end
user and the field expert cooperating in
building the system will be identified.

- The problem in the expert system of
the ambulance is the process of
providing medical advice to
properly treat sick cases.

- The system entries are answers to
questions that the system poses to
the paramedic for the case, which is
about the general condition, history
and vital signs of the patient, and
the complaint he suffers from,

- The outputs of the system are
medical instructions and first aid
provided by the system in addition
to  specifying the necessary
procedures that must be taken for
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the patient, As well as writing a
report on the patient’s condition,
sending it to a hospital so that the
doctor can view it.

- The end user of the expert system is
the medical staff or paramedic who
is in the ambulance and performs
first aid to the patient after
receiving directions from the
system.

-  Field Expert : Experience in field of
emergency medicine has been
transferred from a specialist doctor
who has experience in this field.

2 System Design: In this stage, we will
define the relationships between the
parts of the system and the way they
interact to solve the problem, and we
will show how the information is
derived from the expert (the doctor in
emergency
ambulance  process, the expert
determines the patient's complaint or
the location of the injury and then
monitors the patient's vital signs and
accordingly takes appropriate
measures and determines the necessary
aid for the patient. The draw.io
program used for following figure(2)
shows the method for recognizing the
complaint of a medical state.

medicine). In  the

Figure2: the method for recognizing the complaint of a medical state.
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3 Formalization: at this stage that the
logical design process of the expert
system takes place. Usually the
information is organized into a form
(Tree Structures). The draw.io
program was used to create a planned
shows the logical sequence of the
system’s work from the beginning until
reaching the goal of the system. In the
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hierarchy of data, the identification
representation of knowledge is used.
Flowchart the knowledge derived from
emergency medical guidelines and
services for the diagnosis and care of
patients. The draw.io program used for
following figure(3) to create a planned
shows the logical sequence of the
system.

Figure3: The logical sequence of the system.

4 System Implementation: The last
stage that the system went through is
the implementation stage. This stage is
for system interface design. In this
interface, data is entered into the expert
system, and after entering the data, the
Structure of Expert Systems
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result appears, which is a report
explaining the required emergency
measures.
5 System Validation: phase evaluating
the performance, revising the system if
required.
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Figure4: Key components of expert systems.

1 Knowledge Base The general
information base for the field of study,
drawn from the field expert (doctor). It
consists of the medical information
necessary for the functioning of the
expert system and was taken from a
specialist doctor in emergency
medicine based on first aid treatment
protocols. Medical knowledge is
consists of a complaint, symptoms
diseases and their treatment[5].

2 Inference Engine: Basic job of the
Inference Engine is to do reasoning by
connecting rules to facts and deducing
new facts.

3 User Interface: The User Interface
facilitates communication between the
user and the expert system[6], the part
responsible for receiving information
and presenting the final result, which is
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a report that contains the necessary
emergency measures.

4 Explanation: Used explanation to
module enables the user to ask the
expert system how a particular
conclusion is reached and why a
specific fact is needed.

5 Developer Interface is used
developer interface to modify the
knowledge[3].

Main Screen Of The Program

This interface is divided to two

sections:

- The medical expert system

- The external program(code
program)
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Expert system in ambulance car to emergency medical services

Medical expert system: | W

Code program: | vl

i Medicalexpert system n ambulance car @@W

s C0de program BT

Medical expert system for: Show code program

1- firstaid procedure. | "code pame is stat*

2- Leam first aid.

Read code program

Read notes
Enter a new case.

Back
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Figure6: first section is the medical expert system and second section is
the program code.

In figure7, the system consists of : Diagnosis(diagnosis the patient)

-
e Medical expert systemn in ambulance car B ET s

Emergency medical services

AMBULANCE

-D— Welcome to the expert system for providing first aid in an ambulance.
£=2

Medical expert system

: =l

Daignosis the patient
Back
Exit

designed by:
SALLFEMAH. A A ABUHAMRAH

Figure7: The diagnosis the patient

And in figure8 consists of two part:
- Determine the patient status (consciousness, unconsciousness).

- Medical Report for patient.

{jﬁ Medical system l’ﬂlm

Figure8: determine the patient status and medical report for patient.

In figure9: when the patient is unconscious
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Basic Life Support This step emergency action plan, also known as the ‘primary survey”’
and ‘basic life support flowchart', is { ABCD is an easy way to remember this)

Basic Life Support

~

Open Airway

Normal Breathing?

art CPR

30 smnicns - 7 broaths

Figure9: primary survey

In Figurel0: when the patient is conscious, take some patient information

[ et Medical Report | =] = =

Enter patient information

Batient name - |

Age = I i‘

Sex : & Male 7 Eemals

Enter complain patient: - |

Medical care for patient

= =

Figurel0: patient information.

In Figurel1: The secondary survey has four steps:
([ ¢ secondary survey I.E@u

The secondary survey has four steps: w 2

History

Vital signs
Head-to-toe exam
[First aid for any inju

.

or illness or virus found

Figurel 1: secondary survey.

1 History:

Libyan | Med Res. 2023(-16-2B)93-114
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s secondary survey

A SAMPLE history:
is used to gather a brief medical history of the casualty.
This information may be useful for health care professionals

who will continue to assist the casualty. If the casualty is unable to

some of the SAMPLE history could be answered by a close family mem!

2 The vital signs:

@ secondary survey

ital signs to check

jousness (LOC)

Figurel3: The vital signs screen.

3 Head-to-toe exam:

101
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et secondary survey lﬂm

Head totoe exam:

Start at the head:-

Check the neck:

Check the arms:

Check the chest and under:
Check the abdomen and under:
Check the pelvis-

Check the legs,. ankles, and feet:

Back | EXIT |

Figure14: Head-to-toe exam.

4 First aid for any injury or illness or virus found:

ﬁﬁrstaidforanyinjuriesorﬁlnmesorvim e S

first aid for any injuries or illnesses or virus:

‘When you have completed your exam, give appropriate first aid for any injuries or illnesses or virus found.

If the casualty has more than one injury, give first aid to the more serious injuries first. B
[ 0
L ‘
First aid : | Eor any injuries or ilinesses L] a ﬂ')
First aid: I Eor virus: 'I - o

| ]
If the injured person has any injuries, illnesses a+ first aid here: -
= LA
You can ask for help : >

-0 | @-

el

Figurel5: First aid for any injuries or illnesses.

For example, first aid for diabetes:

a2 diabetes o= | (5 S|

first aid for diabetes -

— o

Hypoglycaemia or low blood sugar
Hyperglycaemia or high blood sugar

Types of diabetes:

o
8
i
Im

Figurel6: first aid for diabetes.
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-

; hypoglycaemia_or_low_blood_sugar L= | =

Does the patient have these signs and symptoms?

- Pale

= Profuse sweating
= Hunger

= Light headedness or dizziness

= Headache

= Tingling around the mouth and lips

= Slurred speech

= Confused or aggressive — may appear to be drun
= Rapid pulse

= Shaking, trembling or seizures

= Tiredness or weakness

= Drowsiness may lead to becoming unconscious

Back | Exist |

Figurel7 (a): symptom diabetes.

a Dhaakyete = =1

care and treatment:
- Cease any exercise, rest and reassure

= If conscious try to have the casualty eat one of the following:
o 5 — 20 jelly beans (depending on brand) or 4 to 5 glucose tablets 4 gram

o 200mil of soft drink. fruit juice (not diet. or sugar free. or zerq. or low-gal)
o 2 — 4 teaspoons of sugar or honey j

o 100ml of Lucozade

= Monitor closely for 10 minutes

. If casualty deteriorates, follow DRSABCD

= If casualty improves, assist with medication and enco

of carbohydrate (starchy) food such as a piece of fruit.

sandwich or 2 — 4 dry biscuits

*note™ I Back I Exist I

Figurel7(b): care and treatment diabetes.

ﬁ hypoglycaemia_or_low_blood_sugar mcn|ulSle

note:

** Do not attempt to give insulin injectio

=== All diabetic emergencie ed
as Hypoglycaemia or low blood sagar.
i Exist
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Figurel7(c): note for diabetics.

First aid for virus:

o e | S ke
[Py
Cowvid-19 and first aid ‘:\\ ?‘,‘
: & How to check if someone has a coid. flu or COVID-1 il
= Covid-19: advice for first aiders . COVID-19 “
: & Psychological First Aid ("‘ ‘S
& WWhat are the rules in terms of CPR for advanced first aiders? “ ‘ ‘s
& What is the equipment that first aiders and rescuers have to wear during advanced care?
& What is the washing guidance for equipment and materials for rescuers?
& Does C d-19 impose the use of infrared thermu sters?
= What is the guidance to prepare emergency vehicle / health unit?
=  What are the guidelines on oxygen administration changed?
&  What can | do if | have to manage an unconscious casualty?
= If someone at home or in the street is not breathing, what should | do?
: = Can | be infected if | treat burns,. wounds. severe bleeding?
i hen shsa -all the
= Back ¢ Exist

Figurel8 (a): Questions about the covid-19 virus.

Figurel8 (b): Check the symptoms of covid 19,flu or cold.

Libyan | Med Res. 2023(-16-2B)93-114

104



Online ISSN- 2413-6096 http/hwww limr-com v/

ot

Symptoms Coronavirus

.F.,., S
O

Q Loss of taste Sudden
[ and smell

Sometimes

Sometimes

Sometimes Sometimes,
for children especdially for children
IO LIIUIETD  ESPELIELLY 101 LI e

: & Back  Exist

No

Figurel8(c): Common symptoms between fever, covid and cold.
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-
- COTONavirus

The signs and symptoms of COVID-19 present at illness ‘onset vary.but over the course

of the disease many people with COWVID-19 will e‘)enence the following-

=Shortness of breath or difficulty breathi
= Congestion or runny nose
= New loss of taste or smell
= Muscle or body aches

1= Nausea or wvomiting

= Fever or chills
= Cough

=Fatigue

= Headache
= Sore throat

= Diarrhea

: = Other symptoms
: & Next ¢ Back

Figurel8 (d): Symptoms and signs of covid.

t

= Pale, gray, or blue colored skin, lips, or nail be :
= Persistent pain or pressure in the chest
= Inability to wake or stay awake

= Trouble breathing

= New confusion
: ¥  pext

: & Back T Exist

Figurel8 (e): Other symptoms and signs of covid.

In general. follow these basic rules:

= Keep cool and rest as much as possible and r
= Drink plenty of non-alcoholic fluids especially w.
= Take paracetamol with doses in accordance
of the victim (read carefully the medication leaflet ﬁf
sticky mucus. Non-prescription drugs designed to suppress cough are occasionally
helpful. If you use an inhaler, you might need to use it more often.

If your throat is sore: take Paracetamol

: & back : & Exist

Figurel8(f): Advice and emergency treatment for covid.
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And the other part contains asking for help or writing advice for non-expert paramedics

to benefit from it:

-

First aid for any injury or illness or virus unfound:
You can ask for help: From experts in the field of emergency medicine.
And if you are an expert,

~ you can write some notes for paramedics and medical staff to benefit from

Ask for help

Call
-4 Write/Read notes
Back

Exist

for emergency help
Sending for help as early as possible is vitally important.
ask to help from following -

call emergency services1: 0011

to call emergency services2: 161

o\

f

Figure20: Request help from experts by calling.

Libyan | Med Res. 2023(-16-2B)93-114
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—— VWriterRead no... el ol | s S—

NNote=s pararmaechia s

Read mnotes prararmedioes

WWrite mnotes

So to code progr=arm

Baclk
E<ist

Figure21: Ask for help by reading expert advice.

\at Write/Read notes paramedics i
Notes paramedics

fever
| Afever is a temporary increase in the body temperature. Fever can be a sign of serious illness.
Any persan with fever needs medical attention to determine the cause.
Fever caused by malaria, typhoid, pneumonia (lung infection) etc., can be very dangerous if they are left untreated and can lead to death.
The normal body temperature is around 37 °C (98.6 °F). F
ever is generally agreed to be present if the temperature is above 37.7 °C (100 °F).
Following set points are used to identify fever:
7 If the temperature in the anus (anal/rectal) is at or over 38.0 °C (100.4 °F). J
7 If the temperature in the mouth (oral) is at or over 37.7 °C (100 °F).
7 If the temperature under the arm (axillary) or in the ear (otic) is at or over 37.2 °C (99.0 °F).

EREREAEREAEE

H.8.2 WHAT DO | SEE AND ENQUIRE WHEN A PERSON HAS FEVER ‘
? Following signs and symptoms may be observed:

7 The person has a raised temperature.

7 The person complains of feeling cold, but his skin feels hot.

Loading ¢:/UsersTOSHIBA/Documents/Prolog/notes paramedic/FEVER b ... done

Figure22: Advice and guidance from expert doctors.

e Write/Read no._ —sejel=le

Notes paramedics
Read notes paramedics

So to code program
Back
Exist

Figure23: To write medical advice or instructions from expert doctors.
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T wwrite =1 i or i from < o R
e =

To write medical advice or instructions from expert doctors

|
——

Figure24: write medical advice or instructions.

Medical Report for patient:
- Medical Report E=l=riE= ]
ali
= 2s I
Sex-
male
Address
FoS=ta ] |
A 2147483647
e Allergies — |
aspirin and ____
p¥ 3§ Disdication |
A Natical hisioey 2018
o8 ot e coffee and milk |
E Event T
==——=— o Wikal Sing 0000
s s not as good (V)
>
L S i
T™~Normal pulse rates
adult (G0-100)
Temperatare 3I7T. 65 — 3I8_3" C Fever |
Dat= of report
= 2022
. Afed ical note |
rNota: i
ﬁg:z::::; NWrite any medical note about a patient
= Hospitol3
Send: Hospitold
Exit é l
—— — .

Figure25: medical report.

The patient's report is sent to a hospital near the scene of the accident

A message has been sent to confirm that the report has been delivered to the hospital

emergency department.

e Medical Report

Libyan ] Med Res. 2023(-16-2B)93-114
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Figure26: The message was received from the emergency department of the hospital

This section is only for programmers:

—— cOode program L__‘z_lgg

Show code program
~code name is start™

Read code program

Read notes

Enter a new case._

Back

Figure27: Entering a new case.

Entering a new case: This is for programmers (licensed) only

r

wa# Programmer report

Enter the programmer data-

Programmer name:

Figure28: Enter programmer data.

Do you have permission to add, delete or modify the program?

If the answer is no, read the program code

“code name is start™

Read code program

Read notes

Enter a new case.
Back

Figure29: read the program code

The programmer has a license to read the program code only and not to modify the

code.
110
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N code program

Show code program

- use_module(library(pce))

- pce_image_directory(" fimagenes’)

- use_module(library(pce_style_item))
- dynamic colorf2.

show(V.D.M) -

new{l. image(V)).new(B, bitmap(l. @on)).new(F2 figure}, send(F2, display,.B).new{D1.device), send{(D1.display.F2). send(D.display.
%! 2%%% % W NN N W% W W W0 W W % W W N W% W W W T W W W W% welcome %% %% %% % WU MWW % YT W W% %% %
welcome -

new(D. dialog{Medical expern system in ambulance car.size(300.500))).
new(E label(name 'Expert system in ambulance carto e ] ¥ cli

Medical expert system " font(times’, ‘roman’. 17)}).
new(S11.menu(code program’ _cycla)).

send_list(S11. append [menu_item({ ).
menu_item{code . message(@prolog.show_program)).
menu_item{’exist’.message(D.destroy}i])

new(M, button{Welcome' . message(@prolog.ga))).
show(C /Users/TOSHIBA/Desktop/afirst12 jpg . D M),
%esend (D default_button, ‘CYST OVARIANY),

new({Exit button(EXIT . and(message(D.destroy).message(D.free)))).
send(D.display.E.point(20.60)). send(E.colour(blue)).
send(D.display.M.point(225, 110}).send(M.colour(blue}).

send(D. dizplay, S11. point(20, 180)), % send({S 11, colour{blue)), %yellow),
send(D. display, Exit, point(575.440)).

Loading c./Users/TOSHIBA/Documents/Prolog/start_pl ... done

Figure30: read the program code.

If the answer is yes: enter the password for the program

gﬁ keyword

Enter the password for the program

. Wy

L

Keyword: L

Figure31: password for the program.

44 start.pl [modified]

File Edit Browse Compile Prolog Pce Help
start_pl [modified] |

= use_module(library(pce)) -

:— pce image diresctory('./imagenes") .

— use_module (library(pce_style_item)) .
— dynamic colox/Z.

show (V, D, M) : —

new(I, image(V)).new(B,bitmap(I,@con)) . new({F2,figure).,send(F2,display,B).,
new(Dl,davice),send(Dl,display,F2),send(D,display,Dl),send(Dl,balow (M) ) .
Bl RELTELTELELRRLLELLLTEERLLERLTEREELERY welcome ERLTETLLERELLELRERLEELERRR

waelcome: —

new(D, dialog('Medical expert system in ambulance car',size(300,500))).

new(E, label (name, "Expert system in ambulance car to emergency medical se

rvices

Madical export system: ', font("'times", "roman', 17))).,
new(S1l,menu("code program' ,cycle)),
send_ list (Sii,append, [menu item(" e B

menu item('code',message (Bprolog, show program) ),
menu item('"exist',message (D,destrovy)) 1),

new (M, button(*Welcome®',message (@prolog,.go))).

show ('C: /Users/TOSHIBA//Desktop/a/firstl2. . jpg" "D, M),

$send (D,default button, "CYST OVARIAN'"),

new(Exit,button(*EXIT', and (message (D, destroy) ,message (D, fre=)))),
send(D,display,E,point (20, 60)), send(E,colour(blue)).,

send (D, display,M, point (225,110) ), send (M, colour (blue)),
send(D,display,S11l,p0int(20,180)),%send (511, colour(blue)).,Syellow) .,
send(D,display,Exit,point(575,440)),

send (D, open) .

Line: 23

Figure32: to modify the program code.

The second part: From the expert system it is for learn first aid.

Libyan | Med Res. 2023(-16-2B)93-114
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a

[ Loam ot oo~ R

Figure33: expert system it is for learn first aid.

Conclusion and Future Work

The use of the proposed model will assist in diagnosing the pathological conditions to

obtain a high score from accuracy to medical diagnosis. The implementation of expert

systems will be of great importance and a catalyst for performance, especially in the

field of health in rural areas where there are not many medical professionals. One of

the most important research recommendations is to expand and develop the knowledge

base to include all types of diseases existing around the world. In the future, we

recommend that this system be developed as an application available on smartphones,

so that the patient can use it in the absence of a doctor.
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