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Abstract—The study is a mobile health (M-Health) expert 

system embedded on Android OS phones as an assistance tool 

that can support people experiencing physical injuries.  It 

utilizes the Rete Algorithm which is present on most expert 

systems. The system covers physical injuries which commonly 

experienced by athletes and students enrolled in human 

kinetics. Physical injuries are categorized into head, upper 

body and lower body parts. From these parts, they are defined 

by type such as: skin injury, bone injury, muscle injury and 

body pains.   

The researchers used descriptive method in the study. After 

the system was developed, it was evaluated by the two groups 

of respondents: a) experts and b) students based on the four (4) 

parameters such as user-friendliness, functionality, usability 

and appropriateness of advice. According to the data gathered, 

analyzed and computed, the proponents found out that there is 

no significant difference between the evaluation made by the 

students and by the experts on the developed mobile health 

application. Both groups of respondents recommend the 

implementation of CERES. 

 

Index Terms—Android OS phone, expert system, mobile 

health (M-Health), rete algorithm.  

 

I. INTRODUCTION 

People from all walks of life experience accidents in 

everyday living maybe due to carelessness, lack of 

experience and disorientation. With these cases, physical 

injuries may lead to serious disfigurement, impairment of 

the function of any organ and substantial risk of death. 

However, these things may be avoided if someone is 

knowledgeable on first aid treatment.    

In recent years the development of mobile computing 

devices in different sizes, colors and features has rapidly 

increased. Some programmers focused themselves on 

enhancing mobile applications that gives enjoyment and 

assistance to the users [1]. In addition, there are now 

varieties of applications that are available in today’s mobile 

phones such as surfing the net, chatting, e-mailing, watching 

movies, gaming, listening to music and so on [2].  

Consequently, one of the most popular issues in the health 

today is the mobile health application which uses 
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information and communication technologies [3]. For instance, 

in the project called Mobile Medical Expert System (mMes) 

done by Asabere it covers the common illnesses experienced 

by the Ghanaians. The said application can display medical 

prescription through Cloud Server. It implements the rule- 

based algorithm which can store limited number of patterns 

[4]. In our previous work, we developed a prenatal nutrition 

diet generator which utilizes modified genetic algorithm for 

smart phones. It is a mobile application designed to generate 

optimum diet suggestions for pregnant women to assist the 

user on improving prenatal health [5].   

With these innovations, the authors were motivated to 

develop a mobile application that initiates physical injuries 

first aid advices. In this study, the proponents developed an 

expert system which may provide assistance to people 

experiencing different physical injuries. The algorithm used in 

the system is a modern pattern matching algorithm which 

helps the system to generate outputs in a more convenient and 

efficient way [6]. It utilizes the Rete Algorithm which 

improves speed in the generation of solutions [7]. Rete 

Algorithm is a modern pattern matching algorithm designed 

by Charles L. Forgy of Carnegie Mellon University [8]. This 

kind of pattern matching algorithm is used extensively in most 

Artificial Intelligence programs specifically on expert systems 

[9]. Rete Algorithm consists of three components: rules or rete 

rules, rule sets and facts. The space complexity of rete in best 

case is of the order of O(RFP) and in worst case is of the order 

of O(RFP), where R is the number of rules, F is the number of 

asserted facts, and P is the average number of patterns per rule, 

compared to just O(F) for a naïve implementation of 

rule-based system without Rete [10]. 

The developed tool covers physical injuries which 

commonly occur on athletes and students enrolled in human 

kinetics. Physical injuries are categorized into head, upper 

body and lower body parts. From these parts, they are defined 

through different types that concerns more specific part: skin 

injury, bone injury, muscle injury, and body pains [11]. 

 

II. THE CONJURING EMERGENCY RELIEVING EXPERT SYSTEM 

(CERES) 

A. System Architecture 

The system was developed in Android platform for mobile 

phone application development and uses the current Android 

SDK Developer Tools, provided in an embedded Eclipse 

compiler. For the knowledge base, the researchers used the 

provided Android SQLite, which supports a faster appending 

and reading of the information from the stored repository.  

Fig. 1 depicts the CERES’ system architecture. It illustrates 
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that once the user clicks the CERES icon, the start-up 

activity menu will be displayed (see Fig. 2). The application 

has a feature that reads the textual material into speech. The 

user has an option to choose whether he wants to display the 

existing body part categories or he may input a keyword of 

the injury he wish to search. After which the system will 

display series of questions pertaining to the conditions of the 

injury. The user’s answers will be processed and they will 

be saved in the working storage as facts. The pattern 

processed will be compared to the rules available in the 

knowledge base then using Rete Algorithm, it will be 

processed by the inference engine.  
 

 
Fig. 1. CERES’ system architecture. 

 

The system will display the first aid recommendations 

based on the previous input of the user. If there is additional 

case that the user wish to inquire, he will just repeat the 

process. 

B. System Screenshots 

Fig. 2 displays the CERES’ start-up activity menu. Once 

the user selects his option, the system will display the 

appropriate information. There are three (3) major 

categories of physical injuries available in the system: a) 

head injury, b) upper body injury and c) lower body injury. 

These can be displayed in the mobile screen in a button list  

format.  
 

 
Fig. 2. CERES’ start-up activity menu. 

 

Fig. 3 depicts the CERES solution generation activity. It 

displays the recommended first aid of the injury obtained 

from the user’s data input. The user should click the Next 

button if he wants to see the complete information regarding 

the recent displayed first aid. 
 

 
Fig. 3. CERES’ solution generation activity. 

 

III. RESEARCH METHODS AND TECHNIQUES  

The researchers used descriptive method in the study. After 

the system was developed, it was evaluated by the two groups 

of respondents: (a) experts-people knowledgeable in first aid 

treatment and (b) students. For the experts, the researchers 

used purposive sampling technique and for the students, the 

researchers used random sampling technique. Table I shows 

the groups of CERES’ respondents who evaluated the system. 
 

TABLE I: GROUPS OF CERES’ RESPONDENTS 

Respondents Number of Respondents 

Students 291 

Experts 20 

Total: 311 

 

The freshmen and sophomore students consists of 

Polytechnic University of the Philippines (PUP)-College of 

Computer and Information Sciences (CCIS). The PUP-CCIS 

freshmen and sophomore students have total population of one 

thousand sixty seven (1067) thus the authors got 291 which is 

thirty percent (30%) of the total population. For the experts, 

the researchers got the five percent (5%) level of significance 

to determine the sample size of twenty (20) experts. 

 

IV. RESULTS AND DISCUSSIONS 

 

TABLE II: COMPARISON ON THE ASSESSMENT OF THE STUDENTS AND 

EXPERTS ON CERES 

 

Variab

les 

Tested 

 

Stude

nts 

(X1) 

 

 

Expe

rts 

(X2) 

 

 

X1 

 

X2 

 

df 

 

Compu

ted 

Uncorr

elated 

T-Test 

 

Decisi

on 

1 4.49 4.31 

 

3.392

5 

 

4.4

0 

 

8 

 

3.8962

5 

3.8962

5>1.85

9548 

 

Tcom> 

Tval 

2 4.52 4.31 

3 4.56 4.52 

4 0 4.56 

 

The main function of the system was to provide proper 

knowledge in giving first aid medication with regards to 

physical injuries in the easiest and most convenient way using 

mobile phones as a tool. The researchers used survey 

questionnaire to evaluate the system. To prove the hypothesis 
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that there is no significant difference between the 

evaluations of the respondents; the researchers used T-test. 

Table II shows the comparison between the assessments 

of the student respondents and assessments of experts on 

CERES, including the computed weighted mean for both 

students and experts. 

The survey questionnaire is grouped into four (4) 

parameters such as user-friendliness, functionality, usability 

and appropriateness of advice as assessed only by the 

experts. For the statements on the user-friendliness, the 

students have 4.49 weighted mean while experts 

respondents have 4.31 weighted mean. For the statements 

on the functionality, the students have 4.52 weighted mean 

while experts have 4.31 weighted mean. For the statements 

on the usability, the students have 4.56 weighted mean 

while experts have 4.52 weighted mean. For the statements 

on the appropriateness of advice, the experts have 4.46 

weighted mean.  

Using T-test for uncorrelated data, the proponents got the 

mean of the final results or averages of both students (X1) 

and experts (X2) for each variable. The computed mean for 

students and experts is 3.3925 and 4.40 respectively. To get 

the computed uncorrelated T-test, the proponents got the 

average of the computed mean for both students and experts. 

The computed uncorrelated t-test is 3.89625. The result, 

which is 3.89625, is greater than the table value of 1.859548 

with 0.05 level of significance for the two-tailed test and 8 

as degrees of freedom.  

 

V. CONCLUSION 

Based on the acquired results of the study, the researchers 

had come up with the following conclusions. The 

acceptability of the proposed tool based on the assessment 

of first year and second year students of the College of 

Computer and Information Sciences of the Polytechnic 

University of the Philippines in terms of its user-friendliness 

is Acceptable. While the functionality and usability are both 

Strongly Acceptable. Apparently, based on the assessment 

of the experts in terms of its user-friendliness, functionality 

and appropriateness of advice the respondents rated the 

software as Acceptable while the usability is Strongly 

Acceptable. According to the data gathered, analyzed and 

computed, the researchers found out that there is no 

significant difference between the assessment of the 

students and experts on the proposed system. Both 

respondents had different opinion and perception 

concerning the different variables tested.  

 

VI. RECOMMENDATION AND FUTURE WORKS 

After conducting the study and throughout the gathering 

of data from the students and experts, the following 

recommendations were made. The researchers may also 

consider the information on dosage of the medicine in the 

first aid treatment. The terminologies should be simple and 

easy to understand for emergency purposes. Furthermore, 

the proponents should explore additional cases by providing 

more number of injuries that it can handle. 
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