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1. INTRODUCTION

Padi (Oryza Sativa L), is a very important crop because rice is still used as a commaodity for most of
the Indonesian population, also the world to this day (Sutardi et al., 2023). Even rice has been a
strategic commodity (Rozi et al., 2023) because rice has a huge influence on economic and
political stability (Mardiharini et al., 2023). Over the past five to ten years, rice production trends in
Central Java have shown fluctuations influenced by various factors such as crop size, weather
conditions, and agricultural policies. Overall, despite an increase in the use of technology and
supporting policies, external factors such as weather remain a major challenge inining and
increasing rice production in Central Java. With proper management, including mitigation of the
impact of climate change, rice production is expected to be more stable in the future.

Moreover, uncertain seasonal changes, as well as poor farmers' ability to cope with pest
attacks can eventually lead to lower rice productivity, so governments have to import rice to meet
national needs (Sarkar et al., 2022). This situation is aggravated by the economic crisis that affects
farmers' purchasing power for means of production, especially fertilizers, pesticides, and medicines

Journal homepage: www.ejournal.isha.or.id/index.php/Mandiri


https://iocscience.org/
https://creativecommons.org/licenses/by-nc/4.0/

144 7 ISSN 2301-8984 (Print), 2809-1884 (Online)

(Pu & Zhong, 2020). Central Java is one of the Central Government's Compatibility Programmes
(Save the Farmers’ Welfare) (Ariyani & Fauzi, 2023), farmers can be well-off when there is an
increase in grain production in addition to the increase in the population’s food needs (Lowder et
al., 2021).

The Central Java province is considered a potential because it has almost 80% of the
existing land (Safitri et al., 2021). Based on data from the Food Plant and Horticulture Department
of Central Java Province, the implementation of the Serasi program reached 250,000 hectares
spread across the district/city (Nasikh et al., 2021). An increase in productivity would not be
possible without paying attention to the attacks of beetroot diseases, because plant diseases in
beetroots could change the lives of humans from food enough as a result of increased productivity
into starvation and even death. In the 1940s, about two million people in Bangladesh died of
starvation due to the cultivation of peanut crops infected by the fungus Helminthosporium oryzae
(Bhunjun et al., 2021). As for the attacks, they can be caused by infection at the time of filling,
fertilization, growth, or even during harvest. There are still many farmers in Central Java who are
unable or inadequate to cope with the attacks of pests and plagues (Khairullah et al., 2024). If this
is not repeated, then the plan of Central Java to become a national shelter will be difficult to (Lines
et al., 2022).

According to the data provided by the Chief of the Food Plant and Horticulture Department
of Tegal, at present, the tungro virus not only attacked the newly lucky farmers but has now spread
to other species, namely West Tegal Prefecture, East Tegal prefecture as well as Margadana
Prefectures, also in South Tegal Prefecture based on BPP Perfection data (Wahyono & Huda,
2024). In 2020, there were 1,487 tons of grain produced as a result of the pest attack and the
disease of the grain (Refaai et al., 2023), there was a decrease in the harvest of 1.487 tonnes (8.20
percent) compared to 2023 (Yadav et al., 2021).

2. RESEARCH METHOD
Factors of certainty (Certainty Factor)

According to John McCarthy, Atrtificial Intelligence (Al) is to know and model human
thinking processes and design machines to mimic human behavior, also defined as the intelligence
of scientific entities (McCarty, 2024). Systems like this are generally considered computers
(Diederich et al., 2022). That is, intelligence is created and inserted into computers so that they can
do the work that humans do (Verganti et al., 2020).

An expert is a person who has expertise in a particular field, i.e. an expert who has special
abilities that others do not know or are capable of in the field they possess (Bereczki & Karpati,
2021). Certainty Factor (CF) is a method proposed by Shortliffe and Buchanan in 1975 to
accommodate an expert's inexact reasoning (Zhao et al.,, 2021). An expert often analyzes
information in terms of “possible”, “most likely”, or “nearly certain”. So, the existence of the
Certainty Factor method can describe the degree of confidence of an expert in a problem (Rendall,
2022).

Certain Factor is part of the certainty theory, which was first introduced by Shorliffe
Buchanan in the creation of the MYCIN (an early expert system application designed to identify
bacteria that cause severe infections) notes that experts often analyze the information available in
terms such as those mentioned above: (Unknown, A Little Confident, Quite Sure) (Omar et al.,
2021). To oblige this, the MYCIN group employments the certainty factor (CF) to depict the level of
expert certainty within the issue (Kovas et al., 2023).

CF or the factor of certainty is additionally valuable to overcome instability in deciding
disease that has the same indications (evidence) (Burgel et al., 2024). CF too utilized the concept
of Measures of Belief (MB) and Measures of Disbelief (MD) (Ajenaghughrure et al., 2020). In
providing MB, MD, and CF measurements, MYCIN provides parameters to indicate the size of
trust.

The table of CF Trust Value Rules is shown in table 1 as follows:
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Table 1. CF trust value rules

Trust CF
Unknown -1,0t0-0,79
A little confident -0,8t0 -0,59
Quite sure -0,6 t0 -0,39
Sure -0,4t0-0,19
Very sure -0,2t0 0,2

Table of interpretation values for MB and MD is shown in table 2 as follows:

Table 2. Interpretation values for MB and MD

Trust CF
| don't know 0-0,29
Maybe 0,3-0,49
Big probability 0,5-0,69
Almost 0,7-0,89
Must be 0,9-1,0

The Certainty Factor uses a measure of confidence (MB) and an unbelief measure (MD) in
combining several evidence to determine the CF value of a hypothesis. This concept was then
formulated into formula 1:

CF[h,e] =MB[he] =MD [N,€] oo (1)
Description:
CF [h,e] = the certainty factor of the hypothesis h influenced by evidence e. The magnitude of CF
ranges from -1 to 1. A value of -1 indicates absolute unbelief while a value of 1 shows absolute
belief.
MB [h,e] = measure of confidence against hypothesis h, if given evidence e (antara 0 dan 1)

MD [h,e] = measure of unbelief in the hypothesis h, if given evidence e (antara 0 dan 1)

Next, on certainty factor there are several possible combinations of uncertainty rules that can
occur. Picture The combination of uncertainty rules can be shown in figure 1 as follows:
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Figure 1. Combination of uncertainty rules

1. Some evidence is combined to determine the CF of a hypothesis as seen in figure 1 (a).
If el and e2 are symptoms, then formula 2:

0 ,MD[he1%e2] =1
MB|h.el"e2] = {MB|h.el] + MB|f.ed].[1— ME|L.e1]}}
0, MB[h,e1%e2] =1
PAD| el ] = fMDel] + MO ) 01— MIIREL] | T e s e e e e e e e e < L2

2. CF is calculated from a combination of several hypotheses as seen in figure 1 (b) If h1 and h2
our hypothesis then formula 3:
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ME [h1[hZe] = miniMB[h1,.e]. MB [h2, ]}

ME[h1*h2.e] = max{MB[h1, eJME[h2.2])

MD [h1 Oh2,e] = min{MD[h1, el MB[h2 2]}

MD [h1"h2 , &] = max (MD[R1,e]. MELAZ. 8]} e e com cen cveeas cem cem see w1 eem eem e 21 wrm sen sun w0 mem een n wr wem s suwer oen b3

3. Some rules overlap, the uncertainty of one rule becomes input for another rule as seen in figure
1 (c) then formula 4:

ME [, 5] = MB[R.c] & max (0, CFL5, 811 v vor vorvas v s o var var var san s sasvar var san san sas v o sar sar san s v var van sar v G2}

With MB’ [h, s] is a measure of confidence h based on full confidence in validation s.
The Value table is shown in table 3 as follows:

Table 3. Value Table

Range Value Weight Value Font Value Category
81-100 4 A Special
71-80 3,5 AB Well once
66-70 3 B Good
61-65 2,5 BC Good enough
55-60 2 C Enough
41-54 1 D Less

0-40 0 E Less than once

Judgment here is the ability of a person to make consideration of a condition, value, or
idea, assuming if a person is faced with several choices then he will be able to choose one option
best according to the standards or criteria existing.

3. RESULTS AND DISCUSSIONS

Some of the main views of the built-in system, presented in figure 2, 3, and 4. The consultation
menu form on figure 2 serves to choose side effects that have been checked by the user to
proceed the method to the conclusion outcome, to continue to the demonstrative result tap the

method button underneath the side effect choice table. The consultation menu is shown in figure 2
as follows:

o— A= s e )
€ C | @ localhost/fi p=kons

Q|

ot Datang Tabel Konsultasi

Helaman Utama

Figure 2. Form consultation menu

The user symptomatic result frame in figure 3 serves to show the comes about of the
determination that the client has performed after a past side effect choice, in this shape comprises
of the result of the choice of indications, the results of the malady that have been depicted by the
side effect, the certainty calculate esteem, and the consultation.

Image of User Diagnosis Results Form is shown in figure 3 as follows:
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Figure 3. User diagnosis result form

Print form results on image 4 diagnosis function printing results of diagnosis performed by
the user. Diagnosis results are shown in figure 4 as follows:
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Figure 4. Form print diagnosis results

On table 4 is one showing comparison of diseases of plants that are diagnosed using
specialized systems with Certainty Factor methods that are compared with the diagnoses of
specialists. The Posttest Test Results table is shown in table 4 as follows:

Table 4. Posttest results

Symptoms Expert Application Description
Diagnosis Diagnosis
Spotted on the rod Chocolate Spots  Chocolate Spots Suitable

Small round-shaped young
spots of dark brown
Spotted on the oval-shaped
leaves
The leaves and leaves are Blas Blas Suitable
spotted
Leaf stains and squid-
shaped leaves
The emptiness of the rice
plant
Generally affects young rice Crash Crash Suitable
plants (1-2 weeks)
Attacks occur on the edges of
the wounded leaf in the form
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Symptoms Expert Application Description
Diagnosis Diagnosis
of spotted lines of the leaf
There's a lot of grass Grass Dwarf Grass Dwarf Suitable
The leaves are narrow
Hard leaves
Old leaves have stains of Tungro Tungro Suitable
infectious insect stains.
Growth of dwarf plants
Gray-green spotted color. Crash Crash Suitable
Attacked leaves slightly
rolling, drying grey color
whitening
Attacked leaves drying from Leaf Blowing Leaf Blowing Suitable
the ends. Hawar Hawar
Spotted marks on leaves and
strands of leaves
The gasket is not full / Leaf Blowing Leaf Blowing Suitable
empty Hawar Hawar
The plants are starting to
crumble
One malai is just a few grains Fake nodeffire Fake nodeffire Suitable
attacked.
The color of the spore balls is
yellow-green/green
On the skin of black spots. Chocolate Spots  Chocolate Spots Suitable
The size of the spots can
reach 1 cm.
Small round-shaped young Chocolate Spots  Chocolate Spots Suitable
spots of dark brown.
Spotted on the rod.
The stake is rotten And Blas Blas Suitable
broken.
Spotted on blank-white-gray
coloured leaves
Malai produced a little even Grass Dwarf Grass Dwarf Suitable
not at all.
Brown spotted leaves.
Growth of dwarf plants. Tungro Tungro Suitable
Leaf blossoms shrink.
The emptiness of the padi. Blas Blas Suitable
The stake is rotten and
broken.
Malai and padi filled With Fake nodeffire. Fake nodeffire. Suitable
spores.
One malai is just a few Grains
attacked
Leaf blossoms shrink Tungro Tungro Suitable
The leaves are yellowed to
the thighs from the shoots to
the gray-green spotted color.
Attacks occur on the edges of Crash Crash Suitable
the wounded leaf in the form
of spotted lines of the leaf.
The gasket is not full/empty. Leaf Blowing Leaf Blowing Suitable
Spotted marks on leaves and Hawar Hawar
strands.
Plants become dwarves. Tungro Tungro Suitable
Hard leaves.
One malai is just a few grains Fake nodeffire Fake nodeffire Suitable
attacked.
Malai and padi filled with
spores.
Decreased number of Tungro Tungro Suitable
offspring.
Growth of dwarf plants.
Small round-shaped young Chocolate Spots  Chocolate Spots Suitable

spots of dark brown.
On the skin of black spots
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Symptoms Expert Application Description
Diagnosis Diagnosis
Leaf stains and squid-shaped Blas Blas Suitable

leaves.
The stake is rotten and
broken.
The leaves are narrow. Grass Dwarf Grass Dwarf Suitable
Brown spotted leaves

Current research has successfully filled the gaps found in previous research by offering a
more sustainable and environmentally friendly solution for pest control in rice crops. The Integrated
Pest Control (PHT) approach shows more positive results in the long term than conventional
methods that rely solely on chemical pesticides.

The results of the expert system diagnosis in table 4 show that thentire sample of the
diagnosis is the same as the expert's opinion, so it can be said that the specialist system with the
certentainty factor method has a high accuracy rate of 100% for the amount of data tested as much
as 25 data.

4. CONCLUSION

Provide a statement that what is expected, as stated in the "Introduction” chapter can ultimately
result in the "Results and Discussion" chapter, so there is compatibility. Moreover, it can also be
added the prospect of the development of research results and application prospects of further
studies into the next (based on results and discussion), With the existence of this system, it can be
used as a tool to support the activities of Save the Farmers' Welfare Rawa (Sharat) which is a
Central Government program located in Central Java Province, and As for the suggested system, it
could be tested in other areas in Central Java Province, or developed with an Android-based
system.

This research in reducing the impact of pests and diseases on rice crops has made some
significant contributions to the field of science: environmentally friendly approach: This research
introduces and develops Integrated Pest Control (PHT) methods that reduce dependence on
chemical pesticides and promote the use of natural enemies, which are safer for the environment,
modern Agricultural Technology: Introducing the use of advanced technology and routine
monitoring methods for early detection and pest management, improving efficiency and efficiency
in agricultural practice, practical knowledge: Providing practical guidance to farmers and other
stakeholders on more effective and sustainable pest control techniques, agricultural sustainability:
Helps create more sustainable agricultural systems, which can maintain long-term productivity
without damaging ecosystems. Thus, this research not only fills the gaps in existing knowledge but
also encourages more sustainable and environmentally friendly farming practices.

REFERENCES

Ajenaghughrure, |. Ben, Sousa, S. D. C., & Lamas, D. (2020). Measuring trust with psychophysiological
signals: A systematic mapping study of approaches used. In Multimodal Technologies and Interaction
(Vol. 4, Issue 3, pp. 1-29). MDPI AG. https://doi.org/10.3390/mti4030063

Ariyani, N., & Fauzi, A. (2023). Pathways toward the Transformation of Sustainable Rural Tourism
Management in Central Java, Indonesia. Sustainability (Switzerland), 15(3).
https://doi.org/10.3390/su15032592

Bereczki, E. O., & Karpati, A. (2021). Technology-enhanced creativity: A multiple case study of digital
technology-integration expert teachers’ beliefs and practices. Thinking Skills and Creativity, 39.
https://doi.org/10.1016/j.tsc.2021.100791

Bhunjun, C. S., Phillips, A. J. L., Jayawardena, R. S., Promputtha, I., & Hyde, K. D. (2021). Importance of
molecular data to identify fungal plant pathogens and guidelines for pathogenicity testing based on
Koch’s postulates. In Pathogens (Vol. 10, Issue 9). MDPI. https://doi.org/10.3390/pathogens10091096

Burgel, P. R., Southern, K. W., Addy, C., Battezzati, A., Berry, C., Bouchara, J. P., Brokaar, E., Brown, W.,
Azevedo, P., Durieu, |., Ekkelenkamp, M., Finlayson, F., Forton, J., Gardecki, J., Hodkova, P., Hong,
G., Lowdon, J., Madge, S., Martin, C., ... Middleton, P. G. (2024). Standards for the care of people with
cystic fibrosis (CF); recognizing and addressing CF health issues. Journal of Cystic Fibrosis.
https://doi.org/10.1016/j.jcf.2024.01.005

Diederich, S., Brendel, A. B., Morana, S., & Kolbe, L. (2022). On the Design of and Interaction with
Conversational Agents: An Organizing and Assessing Review of Human-Computer Interaction

Bangkit Indarmawan Nugroho, Expert Applying certainty factor method to identify diseases in rice plants


https://doi.org/10.3390/mti4030063
https://doi.org/10.3390/su15032592
https://doi.org/10.1016/j.tsc.2021.100791
https://doi.org/10.3390/pathogens10091096
https://doi.org/10.1016/j.jcf.2024.01.005

150 7 ISSN 2301-8984 (Print), 2809-1884 (Online)

Research. Journal of the Association for Information Systems, 23(1), 96-138.
https://doi.org/10.17705/1jais.00724

Khairullah, A. R., Kurniawan, S. C., Effendi, M. H., Widodo, A., Hasib, A., Silaen, O. S. M., Moses, |. B.,
Yanestria, S. M., Gelolodo, M. A., Kurniawati, D. A., Ramandinianto, S. C., Afnani, D. A., Riwu, K. H.
P., & Ugbo, E. N. (2024). Anthrax disease burden: Impact on animal and human health. In International
Journal of One Health (Vol. 10, Issue 1, pp. 45-55). Veterinary World.
https://doi.org/10.14202/1J0H.2024.45-55

Kovas, K., Hatzilygeroudis, I., Dimitropoulos, K., Spiliopoulos, G., Poulos, K., Abatzidou, E., Aravanis, T., llias,
A., Kallis, G., & Theodorou, J. A. (2023). Using Level-Based Multiple Reasoning in a Web-Based
Intelligent System for the Diagnosis of Farmed Fish Diseases. Applied Sciences, 13(24), 13059.
https://doi.org/10.3390/app132413059

Lines, R., Faure Walker, J. P., & Yore, R. (2022). Progression through emergency and temporary shelter,
transitional housing, and permanent housing: A longitudinal case study from the 2018 Lombok
earthquake, Indonesia. International ~ Journal of  Disaster Risk Reduction, 75.
https://doi.org/10.1016/j.ijdrr.2022.102959

Lowder, S. K., Sanchez, M. V., & Bertini, R. (2021). Which farms feed the world and has farmland become
more concentrated? World Development, 142. https://doi.org/10.1016/j.worlddev.2021.105455

Mardiharini, M., Jamal, E., Rohaeni, E. S., Indrawanto, C., Indraningsih, K. S., Gunawan, E., Ramadhan, R.
P., Fahmid, I. M., Wardana, P., & Ariningsih, E. (2023). Indonesian rice farmers’ perceptions of
different sources of information and their effect on farmer capability. Open Agriculture, 8(1).
https://doi.org/10.1515/opag-2022-0200

McCarty, W. (2024). Steps towards a therapeutic artificial intelligence. Interdisciplinary Science Reviews,
49(1), 104-149. https://doi.org/10.1177/03080188241233129

Nasikh, Kamaludin, M., Narmaditya, B. S., Wibowo, A., & Febrianto, I. (2021). Agricultural land resource
allocation to develop food crop commodities: a lesson from Indonesia. Heliyon, 7(7).
https://doi.org/10.1016/j.heliyon.2021.e07520

Omar, N. A., Nazri, M. A,, Ali, M. H., & Alam, S. S. (2021). The panic buying behavior of consumers during the
COVID-19 pandemic: Examining the influences of uncertainty, perceptions of severity, perceptions of
scarcity, and anxiety. Journal of Retailing and Consumer Services, 62.
https://doi.org/10.1016/j.jretconser.2021.102600

Pu, M., & Zhong, Y. (2020). Rising concerns over agricultural production as COVID-19 spreads Lessons from
China. Global Food Security, 26. https://doi.org/10.1016/j.gfs.2020.100409

Refaai, M. R. A., Dattu, V. S., Gireesh, N., Dixit, E., Sandeep, C., & Christopher, D. (2023). Retraction:
Application of loT-Based Drones in Precision Agriculture for Pest Control (Advances in Materials
Science and Engineering (2022) 2022 (1160258) DOI: 10.1155/2022/1160258). In Advances in
Materials Science and Engineering (Vol. 2023). Hindawi Limited. https://doi.org/10.1155/2023/9763026

Rendall, M. (2022). Nuclear war is a predictable surprise. Global Policy, 13(5), 782-791.
https://doi.org/10.1111/1758-5899.13142

Rozi, F., Santoso, A. B., Mahendri, I. G. A. P., Hutapea, R. T. P., Wamaer, D., Siagian, V., Elisabeth, D. A. A.,
Sugiono, S., Handoko, H., Subagio, H., & Syam, A. (2023). Indonesian market demand patterns for
food commodity sources of carbohydrates in facing the global food crisis. Heliyon, 9(6).
https://doi.org/10.1016/j.heliyon.2023.e16809

Safitri, S., Wikantika, K., Riqqi, A., Deliar, A., & Sumarto, |. (2021). Spatial allocation based on physiological
needs and land suitability using the combination of ecological footprint and SVM (case study: Java
island, Indonesia). ISPRS International Journal of Geo-Information, 10(4).
https://doi.org/10.3390/ijgi10040259

Sarkar, M. A. R., Rahman, M. C., Rahaman, M. S., Sarker, M. R., Islam, M. A., Balie, J., & Kabir, M. S. (2022).
Adoption Determinants of Exotic Rice Cultivars in Bangladesh. Frontiers in Sustainable Food Systems,
6. https://doi.org/10.3389/fsufs.2022.813933

Sutardi, Apriyana, Y., Rejekiningrum, P., Alifia, A. D., Ramadhani, F., Darwis, V., Setyowati, N., Setyono, D. E.
D., Gunawan, Malik, A., Abdullah, S., Muslimin, Wibawa, W., Triastono, J., Yusuf, Arianti, F. D., &
Fadwiwati, A. Y. (2023). The Transformation of Rice Crop Technology in Indonesia: Innovation and
Sustainable Food Security. In Agronomy (Vol. 13, Issue 1). MDPI.
https://doi.org/10.3390/agronomy13010001

Verganti, R., Vendraminelli, L., & lansiti, M. (2020). Innovation and Design in the Age of Atrtificial Intelligence.
Journal of Product Innovation Management, 37(3), 212—227. https://doi.org/10.1111/jpim.12523

Wahyono, E., & Huda, N. (2024). The empowerment of indigenous peasants through agricultural extension in
Indonesia, 1900-1940. Cogent Arts and Humanities, 11(1).
https://doi.org/10.1080/23311983.2024.2335754

Yadav, O. P., Gupta, S. K., Govindaraj, M., Sharma, R., Varshney, R. K., Srivastava, R. K., Rathore, A., &
Mahala, R. S. (2021). Genetic Gains in Pearl Millet in India: Insights Into Historic Breeding Strategies
and Future Perspective. In Frontiers in Plant Science (Vol. 12). Frontiers Media S.A.
https://doi.org/10.3389/fpls.2021.645038

Jurnal Mandiri IT, Vol. 13 No. 1, July (2024): pp. 143-151


https://doi.org/10.17705/1jais.00724
https://doi.org/10.14202/IJOH.2024.45-55
https://doi.org/10.3390/app132413059
https://doi.org/10.1016/j.ijdrr.2022.102959
https://doi.org/10.1016/j.worlddev.2021.105455
https://doi.org/10.1515/opag-2022-0200
https://doi.org/10.1177/03080188241233129
https://doi.org/10.1016/j.heliyon.2021.e07520
https://doi.org/10.1016/j.jretconser.2021.102600
https://doi.org/10.1016/j.gfs.2020.100409
https://doi.org/10.1155/2023/9763026
https://doi.org/10.1111/1758-5899.13142
https://doi.org/10.1016/j.heliyon.2023.e16809
https://doi.org/10.3390/ijgi10040259
https://doi.org/10.3389/fsufs.2022.813933
https://doi.org/10.3390/agronomy13010001
https://doi.org/10.1111/jpim.12523
https://doi.org/10.1080/23311983.2024.2335754
https://doi.org/10.3389/fpls.2021.645038

Jurnal Mandiri IT ISSN 2301-8984 (Print), 2809-1884 (Online) o 151

Zhao, Z., Liu, Z. yuan, & Xu, C. (2021). Slope Unit-Based Landslide Susceptibility Mapping Using Certainty
Factor, Support Vector Machine, Random Forest, CF-SVM, and CF-RF Models. Frontiers in Earth
Science, 9. https://doi.org/10.3389/feart.2021.589630

Bangkit Indarmawan Nugroho, Expert Applying certainty factor method to identify diseases in rice plants


https://doi.org/10.3389/feart.2021.589630

