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Abstract— Although Indonesia is the world the world's most populous Muslim-majority country, the number of halal-certified
products in Indonesia is only 20% of the products on the Indonesian market. Halal certification is voluntary as such there are many
food products which are halal but are not certified as halal. In principle, these food products may have similar halal ingredients with
halal-certified products. In this study, we build a system that can compare products that have not been certified halal with halal
certified products based on its ingredients. The food products are collected from Open Food Facts, Institute For Foods, Drugs, And
Cosmetics Indonesian Council Of Ulama (LPPOM MUI) and our halal system. As of this paper writing, the halal-certified products
are obtained from LPPOM MUI. The system uses the Euclidean Distance and Cosine Similarity that generate top-5 similar products.
Those two similarity calculations are based on Term Frequency-Inverse Entity Frequency weighting function. The weighting
function calculates the frequency of a term on a product name and ingredients. If a similarity value of a product with no halal
certification and a halal-certified product is higher than 75%, then the former could be indicated as a halal product. In the end, the
system can give a recommendation of unknown products from a related pool of halal-certified products based on similarity of product
composition. Cosine similarity accuracy is higher than Euclidean Distance and MoreLikeThis accuracy. Cosine similarity gets the
highest precision because the cosine similarity is based on the vector angle of the term in a product.
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have not been certified against similar products that have

[. INTRODUCTION been halal certified based on the composition of the
ingredients.

To date, there are over 200 halal certification

organisations in the world, but a Muslim might be

challenging to distinguish halal products especially in non-

Institute For Foods, Drugs, And Cosmetics IndonesianM i . 8l o I
Council Of Ulama (LPPOM MUI), an authorised institution Muslim countries [8]. Our system allows users to survey,
| check and ensure the food products based on their

to supervise halal food products in Indonesia. LPPOM MUI . . . . o .
was established by the Indonesian Ulama Council and the!erGd'emS in comparison to .Ha_lal Cert'f'.ed prod_ucts. Itis
authority to conduct audits and issue halal certificates [4] tolmi)o][tant to n?‘te that the I|m|ta¥|on of dth's Wﬁrkh's that we
industries such as food, medicine, and cosmetics, SIaughtePny ocus on the components of a product which our system
House and restaurant/catering/ kitchen [5]. does not include a food processing system. Open_Food Facts
According to the LPPOM MUI report [6], the number of (https://world.openfoodf_acts.org/), a crowdsourcing food
halal-certified products is increasing. However, the numberd"“‘t"’lbalse system provides some of the products that are

of halal-certified products in Indonesia is only 20% of the labelled as a halal product. However, the label is uncertain

products on Indonesia market because it is not mandatory fopecau_se_ it does not come from _halal certification
a company to apply for halal certificates for their products organisations and EVEryone is free to claim a halal status of a
[7]. A product which is not halal certified could not be product without SUPErvIsIon. . . Lo
ascertained to be a haram product, since the composition of Our system uses Euclidean distance and cosiné ;lmllar|ty
the product may have similarities to a halal-certified product. Method between two products based on the similarity level

Therefore, we build a system that compares products thapy making the composition of the product as a comparison in

Based on the population census in 2010, the population in
Indonesia is 207.176.162 million people, where 87.2% of
them are Moslems [1]-[3]. To assist the Muslim needs,
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assessing whether or not the product is halal. Concerning_ucene. Examples of indexing of SampleP Mie Goreng and
finding the similarity of products, Cosine similarity is SampleQ Rasa Soto Ayam can be seen in Fig. 2 and 3.
expected to increase the value of accuracy [9]. Some
previous studies have used cosine similarity and Euclidean
distance to perform groupings of vector data from the
reduction results with Principal Component Analysis (PCA)
since the changes in the average correction of the original
data may alter the location of the document [10]. Another
study [11] successfully improved classification accuracy NON HALAL
using Euclidean distance on the authenticity of tea samples. Ingredients CERTIFIED PRODUCT
Our main contributions are explained as follows:
* Proposing two similarity methods to detect the
halal status of products with no halal certification ___ Threshold 75%|
e Providing a system that can display the top five ==
of similar products that are already being halal
certified concerning the product in question
This paper is structured as follows: Section Il describes
two of our similarity methods and our existing system. The
methodology used in this system is explained in Section IIl.
The results and conclusion can be found in Section IV and
Section V respectively.

Ingredients

HALAL
CERTIFIED PRODUCT

II. MATERIAL AND METHOD Fig. 1 Prediction system comparing products with no halal certification and
. . . halal certified products
Briefly, Fig. 1 describes our system. All products are

compared to each other. If a similarity value of a product

with no halal certification and a halal-certified product is C. TF-IEF Weighting

higher than 75%, then the former could be indicated as a Delbru presents weighting for Linked Data search which

halal product. is called the Term Frequency-Inverse Entity Frequency or
Our methodology consists of four steps, namely dataTF-IEF [16]. This weighting measures the importance of a

collection, data indexing, TF-IEF weighting terms, and term across entities in the collection. In our case, product

Euclidean distance and cosine similarity calculations. and ingredient are an entity. For instargés an ingredient

A Data collection in productp, the weight ofy; in product p is

Our data were obtained from three sources: 1) f(pi.p) N
crowdsourcing using a product input feature in our website w(ps,p) = ol 8 Tt pup) @
http://halal.addi.is.its.ac.id; 2) web scrapping LPPOM MUI
website http://www.halalmui.org/, and 3) Open food facts Where f(p;,p) is the number of occurrences of the
(https://world.openfoodfacts.org/). ingredientp; , |p| specifies the number of ingredients in the
http://www.halalmui.org/ only provides the name of productp, andN is the number of products in the dataset.
products, the name of manufactures, and halal certificate The product along with ingredients was weighted using
expiry date. https://world.openfoodfacts.org/ is an initiative TF-IEF[16]. The weighting of the TF-IEF compared the
for establishing a collaborative, free and open database oftomposition of each product with the composition of other
food products from around the world. Open Food Facts products that have been stored. Apache Lucene reads the
provides information about food products including food, previous index before calculating the weight of terms.
manufacture, ingredients and nutrition. Table | and Il are two TF-IEF weighting examples for the
In 2016, Halal Nutriton Food framework, SampleP Mie Goren(p) and theSampleQ Rasa Soto Ayam
http://halal.addi.is.its.ac.id was developed by Fatawi and (g) products.
Rakhmawati [14]. The system facilitates users to enter the
_haIaI prpducts, sea_r_ch fo_r halal products, an_d find more Doc: SamplePMie Goreng
information by exploiting Linked Data technologies [15].

Label:

B. Data Indexin
) SamplePmie, goreng

The collected data were then indexed into the Apache
Lucene (https://lucene.apache.org/) to store the terms of
labels and ingredients from the document into the Lucene
index.  Before product data was indexed, data must be pre-
processed to accelerate the weighting and calculation of
similarity between products. The initial pre-processing was Fig. 2 Indexing ofSampleP Mie Gorenip Apache Lucene
tokenisation, which is cutting the sentence into its
constituent words, called tokens, based on spaces and
punctuation. This token was later indexed into Apache

containsingredient:
vegetable,oil,salt,wheat,flour,sewwt,soy,chil
,sauce
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is expressed in the two vectors by using keywords
(keywords) of a document as size [13]. Vector representation
is used to facilitate calculations of long documents. Similar
to Euclidean distance, Cosine similarity has a range of
values from O to 1.

Doc: SampleQRasa Soto Ayam

Label:
sampleQSoto, rasa, ayam

containsingredient:

Sugar, Salt, Vegetable QOil, Wheat Flour,
Tapioca Starch, Acidity Regulator,
Artificial Chicken Flavour, Spring Onion,
Garlic Powder, Onion Powder, Pepper
Powder, Celery Powder, Chilli Powder,
Spice, Tartrazine, Monosodium Glutamate

Givenp as the first product angl as the second product,
the Cosine similarity formula for finding the similarity
between two products can be defined as follows:

n . ‘
sim(p,q) = iz W@ip)w(apq) @
\/2?=1W(Pz.p)2 JZ?=1w(qi,q)2

Wherew(p;, p) andw(g;, q) are the weighting function
for each ingredient in produptandg.

Fig. 3 Indexing oSampleQ Rasa Soto AyamApache Lucene

TABLE | The Euclidean distance calculation takes into account the
WEIGHTING TF-IEF SaMPLEP MIE GORENGPRODUCTS distance between two points in the Euclidean space. The first
Term o) w(py, D) TF-IEF document was calculated to represent it as a point in
Vegetable 1 0.189 the Euclidean space.
oil 1 0.189 Table 1l shows the steps in calculating Euclidean
Salt 1 0.189 distance betweerSampleP Mie Gorengroduct p) and
Sauce 2 0.34 SampleQ Rasa Soto Ay4q).
Chilli 1 0.189 TABLE Ili
EUCLIDEAN DISTANCE CALCULATION
TABLE Il Term wp,p) | wlgnq) | wwp) —wiq)?
WEIGHTING TF-IDF SAMPLEQPRODUCTRASA SOTO CHICKEN Vegetable 0.189 0.155 0.0012
Term @) ) Qil 0.189 0.155 0.0012
Sugar i 0 £55 Salt 0.189 0.155 0.0012
Salt 1 0'155 Wheat 0.189 0.155 0.0012
\é\{ﬂelitted 12 8122 Chilli 0.000 0.000 0.0357
Y ' Total 0.3727
Glutamate 1 0.155 SQRT 0.6105

D. Calculation of Euclidean Distance and Cosine Similarity =~ Based on the similarity formula on Euclidean distance, the
Euclidean Distance is a type of distance measurement ang Milarity score betweeSampleP Mie GorengndSampleQ

is the most commonly used cluster analysis to measure thét@sa Soto Ayais:

distance from a data object to a cluster centre. Euclidean
distance is a geometric distance between two data objects.
The closer the distance between the two objects, the more
identical they are [12]. Similarity on Euclidean distance has Calculation of cosine similarity also uses TF-IEF
a range of values from 0 to 1. Zero (0) value states that theyeighting terms. Table IV shows the calculation steps in

two products do not have any resemblance, while one (l)cosine similarity SampleP Mie Goreng produdp) and
means that the two products are identical. SampleQ Rasa Soto Ay4q).

1
0.61+1

sim(p,q) = =0.62 (5)

Givenp as the first product angl as the second product,

sim(p,q) =

Wheredist(p,q)can be formulated as follows:

1

dist(p,q)+1

dist(p,q) = | Xi=1(q; — p)*?

Cosine method similarity is a method used to calculate thecy;

the Euclidian distance formula for finding the similarity
between produgt andg can be defined as follows:

()

®3)

similarity (degree of similarity) between two objects. In
general, the calculation of this method is based on the vectoGoRrT
space similarity measure. The similarity between two objects

TABLE IV
COSINE SIMILARITY BETWEEN SAMPLEP MIE GORENGAND
SAMPLEQ RASASOTOAYAM.

Term | w(p,p)| w(gi@)| w@ip) wau @) wp,p)*| wiq,q)*

Vegetabl| 0.189 0.155 0.029 0.036 0.02
e

Qil 0.189 0.155 0.029 0.03§ 0.02

Salt 0.189 0.155 0.029 0.036 0.02

Wheat 0.189 0.155 0.029 0.036 0.02

0.189 0.000 0.000 0.036 0.00

Total 0.146 0.401 0.264

0.634 0.514
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Cosine similarity score weights betwe&ampleP Mie
Goreng products andSampleQ Rasa Soto Ayaoan be
calculated as follows:

014 _ 0.45

0.634x0.514

sim(p,q) = (6)

Ill. RESULTS ANDDISCUSSION

Based on Euclidean Distance and Cosine Similarity
testing on the Halal Nutrition Food application feature, an
exemplary search result is shown in Fig. 4.

Each search result displayed a list of other products
related to the product being searched. List of related
products withSampleQ Mie Gorengre depicted in Table V
and Table VI.

Based on the products list in Tables 5 and 6, it can be see
that the related products are Instant Noodle products.

Therefore, the result of using Euclidean Distance and Cosine
Similarity on SampleP Mie Gorengs relevant. Meanwhile,
Fig. 5 displays a notification of a produ@Hhocolate Samp)e
that does not have a halal certificate, and does not contain
additives in the haram category, has a similarity of more
than 75% based on Euclidean distance or cosine similarity.

TABLE V
LIST OFPRODUCTSRELATED TO SAMPLEQ MIE GORENGUSING COSINE
SIMILARITY
Produk Cosine Similarity
SampleMie Goreng Rasa Sate 83,9167%
SampleMie Rasa Kari Ayam 74,8913%
SampleMie Rasa Ayam Special 74,8193%
SampleMie Rasa Ayam Bawang 74,5665%
n SampleMie Goreng Rendang 74,4058%

Food: SampleP Mie Goreng

N I .t. F t Food ID
ntion rFacts 89686170726

sl Goreng

Amount Per Serving Food Name

Calores 360 SampleP Mie Goreng

% Daily Value’

Total Fat 0g 0% Food Manufacture
Saturated Fat 0g 0% )
Trans Fat 0g Example Manufacture

Cholesterol Omg 0% Food Ingredient

Sodium 0mg 0%

Total Carbohydrates 0Og 0%

Dietary Fiber Og 0% Powder, Cassava Starch, Onion P
Sugars 69 Chili Powder.
Protein 8g
Food Additive

Vitamin A 0%

Vitamin C 0% . t

Calcium 0% .

Iron 20% .

P 2 .
.
Food Info

« This food is less filling

Wheat Flour, Vegetable Oil, Sweet Soy Sauce, Chili Sauce, Salt, Refined Palm Oil, Tapioca Starch, Tbh, Sugar, Garlic

owder, Yeast Extract, Maltodextrine, Onion, Water, Soya Bean, Spices, Sesame Oil,

« This food contains high protein
¢ This food contains high iron
Food Certificate
Certificate Status

No Certificate Expire Date

00090000300799 27-09-2018 Renew

Related Products by Cosine Similarity
.

Related Products by Euclidean Similarity

Organization

Majelis Ulama Indonesia

Fig. 4 Examples of related product search results on Halal Nutrition Food Applications Using Euclidean Distance and Cosine Similarity

TABLE VI

LIST OFPRODUCTSRELATED TO SAMPLEQ MIE GORENGUSING EUCLIDEAN

DISTANCE

Produk Euclidean Distance
SampleMie Goreng Rasa Sate 82,4995%
SampleMie Goreng Rendang 78,6956%
SampleMie Rasa Kari Ayam 78,6943%
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To test the relevance of the related product shown,
precision testing of the Euclidean distance and cosine
similarity algorithms was performed. Besides, we also
examined the significance of the associated products by
using MoreLikeThis from Apache Lucene. Precision results
of several products can be seen in Table VII.



Further research requires more samples and evaluations twalue because Euclidean distance measures the distance
investigate the reliability and reproducibility of results. between two points in the Euclidean space that is influenced
Before weighing the term, it is suggested to pre-process theby term weight. Cosine similarity gets the highest precision
document using a similarity string algorithm, such as because the cosine similarity is based on the vector angle of
Levenshtein [17] or Jaccard [18] to avoid in case of typing the term in a document.

errors.
IV. CONCLUSION

The related product search system in the Halal Nutrition
Food was developed. The relevant product search feature

TABLE VI
PRECISIONSCORE COMPARISONUSING EUCLIDEAN DISTANCE, COSINE
SIMILARITY , AND MORELIKETHIS

displays top five products that are on the product detail page.

Products gﬁﬁi?: Euclidean | MoreLike Cosine similarity surpasses the performance of Euclidean

rity Distance This Dlstar)ce and MoreLikeThis from Apac_:he Lucene; and as

Sample Milk Plain 100% 30% 100% such is recommended for further use in the product search
SampleRasa Kacang Hijau| 40% 40% 40% system. It is noteworthy that the findings of this work do not
Sample Original 100% 80% 80% rule out the needs of halal certification process which
SampleQVlie Goreng 100% 100% 100% include documents and site audits; covering all aspects of
Sample Wafer Roll 80% 60% 80% food processing from ingredients, processing line and
Average Precision 84% 2% 80% logistics. Nevertheless, the system offers an opportunity for

users to survey, check and ensure the food products based on
Table VII shows that the precision of related products their elements in comparison to Halal certified products. In
searches using Euclidean distance, Cosine similarity andthe future, the system could be further refined to include the
MoreLikeThis are 72%, 84%, and 80% respectively. standard requirements for halal certification.
Precision score using Euclidean distance yields the smallest

Halal Nutrition Food  About  RDF Browser AzmiAdi ~  Submit ~

Chocolate

This product has 93.6634% Cosine Similarity with Double Chocolate

Both products have no halal certificate. Add halal certificate to validate

This product has 83.399% Euchidean Similarity with Double Chocolate
Both products have no halal certificate. Add halal certificate to validate
-y = Food ID
Nutrition Facts 2091001720452
s Chocolate
Amount Per Serving Food Name
Calories 160 Chocolate
% Daily Value

Total Fat 99 14% Food Manufacture

Saturated Fat Og 0% PT.G

Trans Fat 0g
Cholesterol Omg 0% Food Ingredient
Sodium 25mi 1%
Total Carhoh?,'drates ] % Wheat Flour, Sugar, Vegetable Cil, Cocoa Powder, milk powder, Emulsifier, Salt.

Dietary Fiber 0g 0% .

Sugars 9g Food Additive
Protein Og s raising agent
. | I RS
Vitamin A 0% * nature identical vanilin flavour
Vitamin C 0%
Calcium 0% Food Info
Iron 0% + This food is less filling
* Percent Daily Values are based on a 2000

Fig. 5 Notification of productghocolate samp)ethat does not have a halal certificate, and does not contain additives in the haram category, has a similarity of
more than 75% based on Euclidean distance or cosine similarity.
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