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 The demand for halal products in the Islamic context continues to be high, 

requiring adherence to halal and haram laws in consuming food and 

beverages. However, individuals face the challenge of distinguishing between 

haram meat and permissible halal meat. This study aims to answer these 

challenges by designing an expert system application within the ERP 

framework to increase the usability functionality of the system that can 

differentiate between beef, pork, or a mixture of both based on the physical 

characteristics of the meat. The aim is to determine halal products permissible 

for consumption by Muslims. The research methodology includes a data 

collection process that involves taking 30 meat samples from various sources, 

and the criteria used to classify the meat will be determined based on an 

analysis of the physical characteristics of the meat. System administrators use 

expert systems to ensure proper treatment of meat during administration 

processes, including separating halal beef from pork and implementing 

different inventory procedures. The Certainty Factor (CF) inference engine 

deals with uncertainty even though the expert system's accuracy level is 

relatively good with several rules. However, these results must be studied 

further because the plan relies on expert opinion. Therefore, it is necessary to 

set the correct CF value for accurate height classification. The CF inference 

engine facilitates reasoned conclusions in meat classification. Functional 

testing confirms the smooth running of the system, validating its reliability 

and performance. In addition, the expert system accuracy assessment 

produces a commendable accuracy rate of 90%. In addition, the expert system 

works powerfully on various meat samples, accurately classifying meat types 

with high precision. This study explicitly highlights the expert system's 

design for meat classification in determining halal products by using the 

Expert System Certainty Factor. In conclusion, this expert system provides 

an efficient and reliable approach to classifying meat and supports the 

production and consumption of Halal products according to Islamic 

principles. 
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1. INTRODUCTION  

Islam is the second largest religion in the world, with a population of approximately 1.9 billion out of a 

total global population of 7.5 billion [1]. In Islam, several laws regulate the practice of using halal and haram 

products, as stated in Surat Al-Baqarah verse 173 [2]. As a result, there is a high demand for these Halal 

products. Muslims are prohibited from consuming pork because it is considered haram in Islam [3]. However, 

some individuals still have difficulty distinguishing between beef (halal) and pork (haram) [4]. Due to the lack 

of understanding of each individual about the differences between beef, pork, or a mixture of beef and pork, 
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some rogue elements take advantage of this for personal gain by selling pork or a combination of pork as halal 

meat. This problem is very urgent, so there is a need for technology that can help humans distinguish between 

beef and pork. Physical differences between types of meat [5] alone cannot be considered the sole basis for 

determining their halal or haram status. However, this physical distinction can be a first step in identifying the 

type of meat, as halal compliance depends on the ingredients used and the production and storage processes 

involved [6]. Therefore, this research was carried out to develop an expert system within the Enterprise 

Resource Planning (ERP) framework that can identify the types of beef, pork, and their mixtures using an 

expert system so that they can distinguish between halal and haram types of meat. 

Previous research studies have investigated the differences between beef and pork [7] using various 

approaches such as Porcine Detection Kits, antigen-antibody tests using enzyme-linked immunosorbent assay 

(ELISA) [8], [9], amino acid analysis [10], evaluation of the properties of odor [11], [12], and DNA 

examination [13]. However, this study shows certain limitations that need to be considered; first, the methods 

that have been used in previous studies tend to require laboratory testing, which results in limitations in terms 

of accessibility and affordability, in addition to the high cost associated with testing is also an obstacle in 

adopting these methods. This method is widely used. Second, visual identification techniques based on images 

of meat that have been explored [14]-[18] face challenges in accurately identifying pork mixed with beef blood 

which causes the accuracy level to be less than optimal [19]. Thirdly, previous research did not specifically 

explore the development of an expert system to differentiate beef from pork, even though expert systems have 

good potential in distinguishing pork, beef, or a mixture of both and can provide real-time identification 

advantages and provide more effective solutions [20] in determining beef and pork accurately. Therefore, this 

study applies an expert system that distinguishes beef, pork, or a mixture of both. 

Expert systems [21], as part of Artificial Intelligence (AI) technology [22], offer many benefits and 

applications in various fields, such as task automation, business process efficiency, product and service quality 

improvement, predictive analysis, security enhancement, healthcare improvement, and education [23]-[25]. In 

addition, expert systems can be trained using relevant data to identify differences between pork and beef based 

on physical characteristics, nutritional composition, or other parameters that can assist in distinguishing beef 

and pork automatically and accurately. Both individuals and companies can use this system. Therefore, expert 

systems will be integrated into Enterprise Resource Planning (ERP) applications in this study to expand 

research benefits and facilitate company business process efficiency. The expert system will function as a 

component that interacts with the ERP to provide additional knowledge and intelligence in meat management, 

such as beef and pork handling, storage, and processing, to ensure meat quality and safety that complies with 

relevant regulations and policies. Expert systems can also assist in inventory management by grouping types 

of meat based on physical characteristics, nutritional composition, and others, thus enabling more efficient 

stock management and optimizing planning and coordination in the supply chain. By leveraging the knowledge 

possessed by expert systems, ERP systems can provide more comprehensive and detailed solutions in meat 

handling, inventory management, and supply chain processes that result in increased efficiency, accuracy, and 

compliance with existing policies to provide significant benefits in improving quality. Products, cost savings, 

and customer satisfaction. 

This expert system uses the CF algorithm because it can overcome uncertainty in decision-making [26]. 

The certainty Factor (CF) algorithm is one of the methods used in expert systems to measure and overcome 

uncertainty in inferences or conclusions. This algorithm considers factors that affect the certainty of a statement 

or decision, such as the level of confidence or uncertainty in the input data or the rules used. The CF algorithm 

faces uncertainty in distinguishing beef and pork when classifying meat in this expert system. For example, 

some physical characteristics may provide clues, but exceptions or cases may be unclear. The CF algorithm 

allows the expert system to calculate confidence or certainty in conclusions based on available evidence or 

information. In addition, in some cases of uncertainty where some of the physical characteristics of meat may 

be contradictory or inconsistent, the CF algorithm can assess or consider various factors that affect the certainty 

of a conclusion by considering the trust or uncertainty associated with rules or input data. Thus, the CF 

algorithm helps the expert system to provide a level of confidence in each of the resulting conclusions so that 

users can understand the level of confidence in the classification results [27]. 

ERP offers advantages, including cost efficiency, simplified workflow, accurate and fast reporting, and 

integrated data analysis [28], [29]. The ERP used in this study is Odoo 15, which is open-source and integrates 

expert systems using Python and XML Programming Language modules. Implementation of an expert system 

in ERP provides additional advantages in the process of classifying and managing meat. An extensive literature 

review on applying ERP and AI in various domains has provided valuable insights into their synergistic 

potential. Notable studies include "Artificial-Intelligence-Driven Management" by M.B. Schrettenbrunnner, 

who explores the concept of AI-Driven Management [30]; "Artificial Intelligence Applications for Optimizing 

http://issn.lipi.go.id/issn.cgi?daftar&1368096553&1&&


ISSN: 2338-3070 Jurnal Ilmiah Teknik Elektro Komputer dan Informatika (JITEKI) 663 

  Vol. 9, No. 3, September 2023, pp. 661-672 

 

 

Certainty Factor-based Expert System for Meat Classification within an Enterprise Resource Planning Framework (Adhi 

Kusnadi) 

Business Processes in Enterprise Resource Planning Systems," highlighting opportunities to apply AI methods 

and solutions in ERP systems [31]; "Application of Lean Engineering, Enterprise Resource Planning, and 

Artificial Intelligence in Construction Project Management," discussing the integration of ERP and AI in 

Construction Project Management [32]; "Artificial Intelligence in Enterprise Resource Planning Systems: A 

Bibliometric Study," examines the number of publications in the field [33]; and "ERP Data Analysis and 

Visualization in a High-Performance Computing Environment," proposing an approach to share data in GPU 

memory and enhance existing ERP analytic capabilities, demonstrated using SAP S/4Hana as an example [34], 

[35]. These studies collectively provide a foundation for understanding the potential benefits and best practices 

for integrating smart contract technology within ERP frameworks and expert systems in the context of meat 

classification and management processes. 

However, this study mainly discusses concepts, opportunities, and literature analysis without providing 

concrete examples of AI implementation in ERP. As a result, new and innovative topics emerged, focusing on 

implementing expert systems in ERP systems. This system aims to distinguish between beef, pork, or a mixture 

of both based on the physical characteristics of the meat. Enterprise management can take advantage of expert 

systems before using ERP for purchasing, inventory, accounting, and processing purposes. Administrators can 

handle meat efficiently by type, taking into account halal beef and its incompatibility with pork. This paper is 

divided into several sections, starting with an introduction to the research background. The following areas 

provide a brief overview of the related literature. The methods section describes the relationship between Odoo 

and expert systems. Implementation of the application as a prototype is presented in the fourth section, followed 

by a discussion in the fifth section, and conclusions in the sixth section. 

There are two contributions to this research. First, it provides a new method for identifying types of pork, 

beef, and their mixtures using an expert system. Second, integrating two currently developing computer 

technologies, ERP and AI, results in a more robust system. Large-scale companies can utilize ERP, whereas 

AI accelerates processes by automating certain industry parts. 

 

2. METHODS  

The development of this research follows the stages of the System Development Life Cycle (SDLC) [36] 

(Fig. 1). At the requirements analysis stage, studies are carried out related to theories through several references 

in books, journals, or previous research. The design stages are not described in this manuscript due to space 

limitations. Each stage is completed on average within 2 months, so effectively this research is completed 

within 10 months. 

 

 
Fig. 1. System Development Life Cycle (SDLC) 

 

In this section, the methodology used for developing and evaluating the expert system for meat type 

identification is based on physical characteristics.sss. The procedure for developing and evaluating the system 

show in Fig. 2. The following sentence is an explanation of the Procedure for Developing and Evaluating the 

system: 

• Requirement Identification 

The initial stage in the research procedure is to identify the research needs. In this context, the research 

needs to pertain to developing an expert system for distinguishing between beef, pork, or their mixture 

based on the physical characteristics of the meat.  

• Technology Selection 

In the next stage, the technology selection process is carried out. For this study, the selected technology 

is the Certainty Factor expert system integrated with ERP by combining the ERP Odoo 15 [37]  

application as the central platform. This approach was chosen because integrating the certainty factor 

expert system provides a level of trust associated with the recommendations provided so that users can 

evaluate results more transparently. Integration with ERP Odoo 15 enables easy access and efficient 

data processing within existing environments, including inventory management and product tracking. 

Expert system development involves building custom Python and XML modules [38]. Python is used 

because it can quickly implement expert system logic and the Certainty Factor algorithm. At the same 

time, XML provides a structured format for defining the attributes that distinguish the types of meat. 

Using this approach, this research can provide a transparent, efficient, and reliable solution for 

identifying types of meat based on their physical characteristics. 
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• Custom Module Development 

To integrate the expert system into the Odoo ERP application, modules were specially developed using 

Python [39] and XML programming languages [40]. This module includes the directory structure, 

manifest file (manifest.py), and initialization file (init.py). This module interacts with existing ERP 

systems by integrating the call-out of system experts into existing business processes, such as inventory 

management or product tracking. Through components such as the user interface, Python module, and 

XML data, this module allows the user to enter meat physical characteristics data and view the relief 

results. Therefore, this module plays a role in increasing the efficiency and accuracy of identifying the 

type of meat and providing a better understanding for ERP users in managing meat inventory by type. 

• Data Model Creation 

A data model is created using a model file (models.py) that defines the necessary classes and fields for 

meat type identification. The way to create a module for an expert system is to follow the following 

steps: 

1) Create a module directory structure with a manifest file (manifest.py) and an init file (init.py). 

2) Create a data model with a model file (models.py) and define the required classes and fields. 

3) Create views for the model with a view file (views.xml) and use XML tags to define user interface 

elements. 

4) Enable developer mode in Odoo and update the application list. Find and install the pre-built 

module from the Odoo user interface 

• View Creation 

Views for the model are created using a view file (views.xml) with XML tags to define user interface 

elements.  

• Developer Mode Activation 

Developer mode is enabled in the Odoo application, and the application list is updated. The created 

module is installed through the Odoo user interface. 

• Functionality Testing 

At this stage, functionality testing is carried out to ensure compliance with predetermined specifications. 

This study uses an expert system functionality test to identify types of meat (beef, pork, or mixed) based 

on their physical characteristics using 30 meat data samples with various physical features covering 

different cases. The process is carried out by answering several questions prepared by the system, and 

then the expert system will provide results based on predetermined policies.  

• Evaluation and Validation 

The results provided by the expert system are compared with the expected results. The evaluation uses 

accuracy metrics to measure the extent to which the expert system can provide correct predictions by 

calculating the actual number of predictions with the total number of cases evaluated. Validation can 

also involve domain experts in the same field as the tested expert system. By going through the testing 

and validation stages described above, a proficient expert system can be developed that offers 

recommendations or solutions that are appropriate and relevant to the existing conditions. 

 

 
Fig. 2. The Procedure for Developing and Evaluating the System 
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3. RESULTS AND DISCUSSION  

3.1. Result  

3.1.1. Odoo 

An expert system built in Odoo ERP using a particular module created in Visual Studio has been 

successfully implemented. The implementation involves developing custom modules with Python and XML, 

integrating modules into the Odoo ERP structure, and managing interactions with the ERP system. This custom 

module plays an essential role in accurately identifying the type of meat based on its physical characteristics. 

In integrating modules into Odoo ERP, the first step is to create a module directory structure with a manifest 

file (manifest.py) and an init file (init.py). Then, this custom module introduces a data model using the model 

file (models.py) to define the required classes and attributes. Additionally, view files (views.xml) are used to 

create views and user interfaces using appropriate XML tags. 

These custom modules interact with the Odoo ERP system by leveraging existing functionality, such as 

inventory management or product tracking. In identifying the type of meat, the custom module processes the 

input data, applies the logic of the Certainty Factor expert system, and generates recommendations based on 

the confidence level. The identification results are then integrated into existing business processes in the ERP, 

such as inventory management or product tracking, based on the type of meat identified. Modules can also 

provide transparent visual displays or reports to make it easier for ERP users to view and analyze data related 

to the kinds of meat available. Thus, by integrating custom modules created in Visual Studio into the Odoo 

ERP platform, the expert system was successfully implemented to accurately identify the type of meat based 

on its physical characteristics. The module's interaction with the ERP system allows users to manage better 

and understand meat inventory, while the module's functionality optimizes efficiency and accuracy in the meat 

type identification process.In this section, we present the results and comprehensively discuss the research 

findings. The expert system built on Odoo ERP using a custom module created in Visual Studio [41] was 

successfully implemented. Fig. 3 illustrates the display of the XML coding results in the form, which requires 

inputting meat characteristics and CF values based on Table 2. 

 

 
Fig. 3. View of Odoo XML Custom Forms 

 

An example of the results obtained is shown in Fig. 4. The name column is a title or label that functions 

as a marker that helps users understand the purpose of the form being filled out. The question column of the 

form has a function to present questions to the user related to the identification of types of meat based on their 

physical characteristics; as many as 15 questions need to be answered to determine the type of meat to be 

consulted, answering these questions also serves as a function test of the functionality of the expert system 

implemented in Odoo. CF1 and CF2 stand for Certainty Factor 1 and Certainty Factor 2. The certainty Factor 

is used in expert systems to measure the level of confidence or certainty related to recommendations or 

solutions provided by the system. CF1 and CF2 values range from -1 to 1. Positive values indicate a higher 

confidence level in a particular suggestion, while negative values indicate a lower one. CF1 and CF2 are usually 

generated from an expert system inference process, in which the system evaluates existing information and 

rules to produce recommendations based on the physical characteristics of the observed meat. In the figure 

given, the values of CF1 and CF2 have different values for different questions. This shows that the expert 

system gives different weights to the questions and various physical characteristics in identifying the type of 

meat. In the example, the numbers show that the expert system provides more confidence to recommend that 
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the meat is beef based on dark red or blood red physical characteristics. In contrast, the expert system gives 

higher confidence in recommending that the meat is pork based on the physical characteristics of pink or looks 

pale. The test results show that the system operates smoothly, accurately identifying the type of meat. 

 

 
Fig.  4. View of Custom Form after it is filled 

 

3.1.2. Expert System 

Expert System [42] has two environments; the consultation environment is used by users who will carry 

out identification [43]. This environment displays a user interface that allows users to enter data on the physical 

characteristics of meat and get recommendations for identifying types of meat based on predetermined rules. 

The second environment is the development environment used by knowledge engineers in translating expert 

knowledge into rules in this study implemented in Odoo custom modules. This environment facilitates 

organizing and organizing expert knowledge into a format that expert systems can understand and implement. 

The calculation begins by selecting the characteristics of the meat, then the CF value. The calculation process 

is carried out until all CF values [44] of the selected feature facts are calculated. The main components of the 

expert system in this study include the following processes: 

• Data Acquisition 

The main methods of knowledge acquisition are interviews and literature studies [45]. Interviews were 

conducted with 2 experts namely Prof. Khaswar Syamsu as an expert staff at the Indonesian Ulema 

Council (MUI) and Prof. Retno Widyani, a Professor of Animal Husbandry. Prior to the interview, a 

literature study was carried out to prepare questions before face-to-face meetings. Table 1 shows the 

difference between beef and pork, according to a meat expert at the Department of Food Science and 

Technology, Bogor Agricultural University, Prof. Dr. Ir. Joko Hermianto [46].  

 

Table 1. Differences between Beef and Pork 
No Features Beef Pork 

1 Color Cherry red and bright The pink color to dark red 

2 Flesh Meat fibers are relatively coarse 
Meat fiber is relatively bigger 

than meat goat 

3 Smell 
The smell does not deviate (no smells 

of fishy, pungent, and sour) 
Stench 

 

• Knowledge Base 

Rule reasoning is done at this stage, where knowledge is represented using IF-THEN rules. IF-THEN 

rules are used to represent knowledge in the form of logical rules. Each rule consists of condition (IF) and 

action (THEN). Conditions contain statements that must be met or fulfilled, while actions contain 

consequences or recommendations that will be taken if the conditions are met. By applying IF-THEN 

rules, expert systems can decide based on existing conditions. The following is a table consisting of 15 

characteristics with conditions that must be carried out before identification: 

Based on expert opinion, CF rules and values are presented in Table 2. Experts provide a scale of 

weight values for each symptom between -1 to 1. Then a rule is created to deduce the type of meat: IF 

Color AND Fiber AND Fat AND Texture AND Aroma, Then the Type of Meat. Users are given a choice 

of answers with CF values shown in Table 3. 

• Inference Machine 

CF can be applied to premises (facts) and rules [47]. The premises are the available facts, while the rules 

are the hypotheses given by the experts. If CF is applied to the belief, the CF value on the premise 

represents the degree of confidence in the facts. If CF is used as a rule, then the CF value denotes the 

degree of confirmation of a hypothesis. As should be the law of probability, the lower limit of the CF 

value is -1 (pork), meaning that the facts contradict the hypothesis, while the upper limit of the CF value 

is 1 (beef), meaning that the facts strongly support the hypothesis. Mathematically, the combination of 

the certainty factor (CF) formulation that can be used according to Turban [34] is where the rule with 
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more than one conclusion and more than one symptom and uses conjunction rules such as IF E1 AND E2 

AND En THEN H, then the result what you are looking for is the CF combination first. Combination CF 

initially calculates 2 CFs first, then the CF results are calculated again with the next CF until all CFs have 

been estimated. Based on the CF value, the combined CF is calculated by the equation in 1 or 2, or 3 (Fig. 

2). CF combination formula show in Fig. 5. 

 

Table 2. Characteristics of Meat and Weighting CF 

No Features Characteristic 
CF Score 

Beef Pork 

1 Color Dark red or blood red 0.8 -0.1 

2  Pink or pale -0.8 0.8 

3  Like chicken -0.8 0.8 

4 Fiber Looks solid, many or clear 0.6 -0.8 

5  Looks distant, little or faint -0.4 0.6 

6  Looks lean -0.4 0.5 

7 Fat 
Look stiff, dry, easily detached, 

and lumpy 
0.8 -0.8 

8  Looks elactic, wet, difficult to remove and clump -0.8 0.6 

9 Texture Looks involved -0.8 0.8 

10  Solid, hard, and hard to stretch 0.6 -0.6 

11  Rigid 0.6 -0.5 

12  It’s springy, mushy, and stretches easily -0.4 0.8 

13 Smell Blood rancid and thick rancid 0.4 -0.6 

14  Typical and fishy -0.4 0.4 

15  Strong stench -0.4 0.4 

 

Table 3. User Answer Value 
No Answer CF Score 

1 Dont know 0.0 

2 Not sure 0.2 

3 Not yet sure 0.4 

4 Quiet Confident 0.6 

5 Confident 0.8 

6 Very Confident 1 

 

 
Fig.  5. CF Combination Formula 
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CF1   = CF value of symptom 1 or first CF value  

CF2   = CF value of symptom 2 or second CF value  

CF [H, E]   = CF value of the combination of existing symptoms 

 

• Expert System Testing 

The expert system validation testing achieved an impressive accuracy rate of 90%. 30 system tests were 

conducted using meat samples with known type labels, where the correct answers matched expert 

opinions and meat labels in 27 cases.  

 

3.1.3. Discussion 

Expert system test results show relatively good accuracy for expert systems, even with a limited number 

of rules. However, expert opinion and engineering know-how are still needed to build an intelligent system 

that determines the appropriate parameters and identification criteria and validates the compatibility and 

accuracy of system results. In this context, experts and knowledge engineers focus on designing and organizing 

the knowledge needed for intelligent systems. They are responsible for interpreting the butcher's knowledge 

and translating it into the necessary rules and logic. Therefore, human involvement is still necessary to ensure 

the accuracy and relevance of the knowledge and interpretation that underlies it. In addition, it is essential to 

consider potential drawbacks. Additional costs may be incurred, especially if the company needs to acquire the 

necessary knowledge or skills to develop software. The system's dependence on expert expertise is another 

challenge, as experts with sufficient knowledge in the relevant field must construct an expert system knowledge 

base. Maintaining and repairing systems presents an ongoing challenge to ensure consistent and accurate 

results. When comparing the advantages and disadvantages depending on the specific needs and requirements 

of the organization to implement an expert system in ERP, the application should be adjusted according to the 

organization's level of needs and capacity. Proper implementation of AI in ERP can generate significant 

benefits, as supported by previous studies [48], [49]. However, carefully assessing business needs, objectives, 

and capabilities to integrate and effectively utilize technology is necessary to mitigate potential losses and 

negative impacts on business. 

This study takes a different approach from previous research entitled "Classification of pork and beef 

images using color and texture feature extraction using the Gray Level Co-Occurrence Matrix method" [50]. 

Previous research focused on the classification of beef and pork using digital analysis. Imagery and Back-

propagation method with an accuracy of up to 89.57%. This research focuses on developing an expert system 

that can distinguish between beef, pork, and their mixtures based on the physical characteristics of the meat 

using the Certainty Factor expert system. Although the difference in accuracy between this study and previous 

research may seem insignificant, it is essential to consider the broader context of technological advances and 

research contributions. In the meat identification field, even minor accuracy improvements can have significant 

implications for various industries, such as food processing, quality control, and consumer protection. 

In addition, the novelty of this study is based not solely on achieving a slightly higher level of accuracy 

but on developing an expert system that utilizes the Certainty Factor Formula inference engine to identify types 

of meat based on physical characteristics. This approach offers an alternative, more efficient solution than the 

image analysis-based methods used in previous studies. The significance of technological advances in this 

study lies in their contribution to the field of expert systems and the integration of these systems into the Odoo 

ERP platform. By providing a reliable and automated method for differentiating beef, pork, and their blends, 

this research offers practical benefits to industry and consumers, including better decision-making, product 

quality control, and cost savings. Therefore, even though the difference in accuracy may not be significant, the 

use of the Certainty Factor expert system based on the physical characteristics of meat can be an effective 

alternative in identifying types of meat and making a valuable contribution to the development of technology 

and improving the quality of related industries. 

However, expert systems have potential limitations that need to be considered. One of them is the 

dependence on expert expertise. Expert systems require the knowledge and expertise of human experts to build 

the system's knowledge base. This means that expert systems depend highly on the availability of experts with 

sufficient knowledge in the relevant field. In addition, even though expert systems can produce accurate results, 

it still requires human involvement to ensure the accuracy and relevance of the underlying knowledge. Humans 

need to be involved in validating the compatibility and accuracy of system results and ensuring proper 

interpretation of knowledge. In addition, expert systems also have a limited number of rules. An expert system 

may only be able to cover some possible complex situations or cases, affecting its ability to provide solutions 

in situations that have not been regulated or covered in its knowledge base. In addition, developing expert 

systems can also incur additional costs, especially if a company needs to acquire the knowledge or skills needed 
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to develop software. Costs of expert training, data collection, and development of suitable infrastructure may 

be incurred. Maintenance and repair of expert systems is also an ongoing challenge. Periodic updates and 

adjustments are required to keep the system consistent and accurate. In this context, human involvement and 

expert expertise remain essential factors in building and maintaining expert systems. Despite its limitations, 

the proper implementation of an expert system in ERP can provide significant benefits in decision-making, 

quality control, and cost savings. 

 

4. CONCLUSION 

In conclusion, this study achieved its goal of overcoming the challenges of identifying meat by designing 

and building an expert system application within an Enterprise Resource Planning (ERP) framework. These 

challenges include the complexity of differentiating types of meat based on their physical characteristics, such 

as similarities in the physical characteristics of meat, the presence of a mixture of various types of meat, and 

human subjectivity in assessing the physical characteristics of meat. The findings of the "Results and 

Discussion" chapter have provided valuable insights into developing an expert system to identify beef, pork, 

and their blends based on physical characteristics. The results show the system's effectiveness in achieving an 

accuracy rate of 90% in differentiating types of meat. This level of accuracy reflects the system's effectiveness 

in distinguishing types of meat based on their physical characteristics, such as color, texture, and aroma. These 

results validate the feasibility and potential of utilizing a combination of physical characteristics and the 

Certainty Factor Combination Formula as an inference engine for identifying meat types. Existing methods 

and industry standards can guide system performance evaluation in the meat identification industry. Future 

research expansion can broaden the analysis and comparison with existing methods and industry standards to 

provide a more comprehensive assessment of the performance of the expert system developed in this study. By 

comparing the level of accuracy of the expert system with existing methods or industry standards, it can be 

understood to what extent this expert system is reliable in meat identification practices. In addition, the potential 

impact of expert systems on meat identification practices also needs to be explored further. Research results 

showing a high accuracy level provide practical benefits for industry and consumers. With better decision-

making capabilities, better product quality control, and cost savings, expert systems can be valuable tools in 

increasing efficiency and reliability in meat identification.  

Thus, the research results hold promise for future development and advancement of this field. These 

findings may serve as a foundation to inspire further studies in the meat species identification domain, with 

potential areas to be explored. One area that could be explored is expanding the expert system's knowledge 

base by collecting additional data on the physical characteristics of meat species that could help improve the 

expert system's ability to identify various types of meat more accurately and reliably. In addition, integrating 

advanced technologies such as machine learning and computer vision can enhance the capabilities of expert 

systems, opening new avenues for research and innovation. The use of machine learning methods, such as 

classification algorithms and pattern recognition, allows expert systems to learn from the collected data and 

build models that can identify complex patterns to increase the system's ability to distinguish the physical 

characteristics of meat accurately. However, using this method has several limitations that need to be 

considered; one of the limitations is the reliance on representative training data. Suppose the training data needs 

to cover a sufficient variety of meat types to be identified. In that case, the expert system may need help 

recognizing rare meat types or not represented in the training data. In addition, interpreting results from 

machine learning models can also be challenging, especially if the model is complex and difficult to explain 

intuitively. 

These advances could revolutionize the meat identification field, offering practical benefits to industry 

and consumers, including better decision-making, better product quality control, and cost savings. The research 

results validate the initial expectations set out in the "Introduction" chapter and provide a solid basis for 

developing and expanding future research in this area. The fit between the expected and the results obtained 

reinforces the importance of this research and its potential impact on various industries. The findings inspire 

further studies, encouraging researchers to explore new possibilities and advances in meat identification, 

benefiting both industry and consumers.   
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