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Artificial 
Intelligence for 
Halal Certification 



AI is the study of ideas that enable 
computers to be intelligent.

AI is the part of computer science 
concerned with design of computer systems 

that exhibit human intelligence

1. WHAT’S AI?



Learning by Example
Making Inference Based on Precise 
Input

Acquiring and Formalizing Expert 
Knowledge

Searching the 
Best by Genetic 
and Evolutionary 

Principles

• Neural Networks 
• Fuzzy Logic
• Expert Systems 
• Genetic Algorithms
• Others

THE TOOLS OF ARTIFICIAL INTELLIGENCE



• Regresi Linier
• Regresi Logistik
• K-Nearest Neighbors (KNN)
• Support Vector Machines (SVM)
• Decision Trees
• Random Forests
• Naive Bayes
• Gradient Boosting Machines (GBM)
• Artificial Neural Networks (ANN)
• Convolutional Neural Networks (CNN)
• Recurrent Neural Networks (RNN)
• Long Short-Term Memory (LSTM)
• Generative Adversarial Networks 

THE TOOLS OF ARTIFICIAL INTELLIGENCE



THE BENEFITS OF ARTIFICIAL INTELLIGENCE

Manual

Traditional Tools 
(Intuitions, Judgments and Rules of Thumbs)

Modern Tools 
(Quantitative, Scientific, Knowledge-based and Intelligent)

Inconsistent

No Explanation

Imprecise

Small-scale and simple problem

Limited learning capability

Computer-based

Consistent

Explanation Capability

Precise

Large-scale and complex problem

Unlimited learning capability



Data Clustering Data Trimming

AI in SIHALAL Version 2023

Data Grouping

Data Analytic Data Input Error 
Diagnostic

RESULT?



AI FOR HALAL CERTIFICATION
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What is 
Blockchain?



Block (area to record transactions)

Chain (A c ha in  tha t c onne c ts  re c ord s  
w ith  a  c ryp tog ra p h ic  s e c u rity  s ys te m )

Distribution (Re c ord s  a re  s ha re d  w ith  
a ll p a rtie s  involve d  in  the  tra ns a c tion

)))

Dire c t Tra ns a c tions , no  th ird  p a rty  
re q u ire d

(Bank, notaris, et all)

BLOCKCHAIN



Blockchain is a decentralized 
digital ledger. It allows transparent, 

secure, and immutable records. 

BLOCKCHAIN



Why Blockchain is 3T?

All transaction records (records or BLOCK) before being saved must be 
validated by all members (peers)🡪🡪 seen by all

The current record is linked to the previous record and the next record 
(as a chain) and is locked with a highly secure cryptographic system (as a 
password)🡪🡪 irreversible

Because it is well structured (block & chain), transaction records are easy 
to trace both backwards and forwards (tracing and tracking)

Blockchain



DIFFERENTIATION BETWEEN CENTRALIZED AND 
DISTRIBUTED RECORDS 



HOW DOES BLOCKCHAIN WORK?

Someone requests a 
transaction

The transaction is 
complete

The requested 
transaction is 
broadcast to a P2P 
network consisting 
of computers, 
known as nodes

Validation

The network of nodes
validates the transaction 
and the user’s staus using 
known algorithms

A verified transaction can 
involve cryptocurrency, 
contracts, records, or other 
information

Once verified, the 
transaction is 
combined with other 
transactions to 
create a new block 
of data for the 
ledger

The new block is then added to the 
existing blockchain, in a way that is 
permanent and unalterable



BLOCKCHAIN ILLUSTRATION



WHAT HAPPEN IF THE DATA IS ALTERED 
BY ONE PARTY?
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Blockchain for Halal Traceability 
and Certification







Supply Chain Business 
Model with Blockchain

• Blockchain makes the system 
integrated. Every transaction 
from upstream to downstream 
is recorded properly with a 
trusted system

• Transaction records can be 
seen and must be validated 
(authenticated) by all peers 
(participants) so that it does 
not allow fraud to occur

• Reliable, Transparent and 
Traceable Information (3T) will 
help make it easier for 
auditors or consumers to track 
product halalness in all 
activities in the value chain

Halal 
Traceability 
Blockchain 
(HTB)

Implementation of Blockchain













BLOCKCHAIN INTEROPERABILITY
Indonesia 

Blockchain
Southeast Asia 

Blockchain

OtherWorld 
Blockchain



BRAIN IPB University Partners
Thank You
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