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Abstract—Mobile based culinary recommendation system has received sig-
nificant attention in recent mobile application research . Technique for Order of
Preference by Similarity to Ideal Solution (TOPSIS) has regained popularity in
supporting multi-criteria decision making due to this method allowing inclusion
of many factors and criteria into the decision making process. Previous works
on mobile based scenario culinary recommendation system reveal that TOPSIS
stand out from other recommendation approaches like AHP and Fuzzy by
providing a lightweight computation algorithm that have promising perfor-
mance in time complexity. However, computing a culinary recommendation us-
ing TOPSIS has own limitations especially in the menu judgment processes due
to the alternatives priority only include personal preferences for recommenda-
tion. In such a culinary recommendation system scenario, users more likely
search culinary menus in group instead of alone. This research aims to develop
a culinary recommendation system based on group decision support system
(GDSS) using TOPSIS that possible to calculate a recommendation by using
group preferences instead of personal preferences. The experimental results
show that the overall functional of proposed GDSS gives better recommenda-
tion result. GDSS using TOPSIS have 100% rank consistency for 6 group of
users with 5 combination of menus. The accuracy testing shows that 83,33 %
recommendation of GDSS TOPSIS are match with real user preferences. Fur-
thermore, it can be run well in various type of Android smartphone.
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1 Introduction

As advances in information technologies change the computing environment, deci-
sion-making process and computations become more trivial. Mobile based culinary
recommendation system has received significant attention in recent mobile applica-
tion research. Simply, put the implementation of multi-criteria decision making in
information systems also has a positive impact to improve the economic development
of a city as well as the well being of its citizens transaction processes.

Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) has
regained popularity in supporting multi-criteria decision making due to this method
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allowing inclusion of many factors and criteria into the decision making process [2].
The main concept of this method is that the most preferred alternative should have the
shortest distance from the positive ideal solution (PIS) and the longest distance from
the negative ideal solution (NIS). PIS is the one that maximizes the benefit criteria
and minimizes the cost criteria, while the NIS maximizes the cost criteria and mini-
mizes the benefit criteria [4]. Previous works on mobile based scenario culinary rec-
ommendation system reveal that TOPSIS stand out from other recommendation ap-
proaches like AHP and Fuzzy by providing a lightweight computation algorithm that
have promising performance in time complexity [3][ 1]. This fact make TOPSIS suit-
able for limited computation devices like smartphones. Recent examples span a im-
plementation range of this algorithm in mobile environment from wireless network
selection [5].

However, computing a culinary recommendation using TOPSIS has its own limita-
tions especially in the menu judgment processes due to the alternatives priority only
include personal preferences for recommendation [3]. In such a culinary recommen-
dation system scenario, users more likely search culinary menus in group instead of
alone. Group preferences data are more complex and relatively different from person-
al preferences. From these problems we intend to develop a culinary recommendation
system based on group decision support system (GDSS) using TOPSIS that possible
to calculate a recommendation by using group preferences instead of personal prefer-
ences.

The objective of this research is to evaluate the performance and accuracy of TOP-
SIS that implemented on mobile GDSS culinary recommendation since this algorithm
is appropriate to be applied in mobile device platform that have limited computation
resources.

2 Proposed Method

Group Decision Support system (GDSS) to search for culinary recommendation
work by ranking the group of food choice by group of member or user. The built
GDSS group would receive input in the form of food preferences from each user. The
choice of food menu has three criteria that can be considered which are distance,
price, and rating. The process of ranking or recommendation was performed using the
Topsis algorithm. The final output of the system was a culinary recommendation that
matches the user group preferences.

In general, the steps for designing the TOPSIS algorithm in solving the problem by
choosing the best solution are as follows:

1. Develop the normalized decision matrix
Element r;j was a result from the normalization of decision matrix R with
Euclidean length of a vector method which shown in Equation (1).
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A+

which :

r;ij = Normalization result of decision matrix R;

i=1,2,3,...,m;

j=123,..m;
Develop the weighted normalized decision matrix with weight W =
(W1,W2,...,Wy) which shown in Equation (2).

Wi o Wiy,
yol . .
Wit 0 Wl )
which :
i=1,2,3,..m;

j=123,..,n;
Determine the positive and negative ideal solution. The positive ideal solu-
tion was denoted by symbol A" and negative ideal solution was denoted by
A’ which shown in Equation (3) and Equation (4).

{(maxV;;|je])(minV;|je]),i=123,.m}={f v} . .vi} (3

{(maxV;;|je)(minV;|je]),i=123,..m}={w;,vi,..vn} (4

which :
V;j = Element Matrix V-i row and j column;
J={j=1,2,3,...m and j in related with benefit criteria};
F={j=123,...,mand j in related with cost criteria};
Separation Measure is a distance measurement from an alternative to positive
and negative ideal solution which shown in Equation (5) and Equation (6).

St = n (vl--—v-+
2,=1 T withi= 1,230 (5)

S = "_ Vi =V
EF'(’ 70 withi=1,2,3,..n; (6)

Calculate the alternative adjacency to the ideal solution. The relative adja-
cency from alternative A" to ideal solution ideal A” which shown in Equa-
tion (7).

oS

i = - +
Si+587  with0<Cit<landi=123,..m; 7

Alternative Ranking was able to be ranked based on sequence Ci' in de-
scending order. Therefore, the best alternative was the nearest alternative to
the positive and negative ideal solution. Alternative with the biggest Ci" was
the best solution.
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The use of Topsis algorithm on GDSS was conducted by comparing the alterna-
tive ranking value of each decision maker as in Table 1. The result of GDSS Topsis
was culinary recommendation with the top ranking decision maker.

Table 1. Matrix GDSS Topsis

Alternatives
DM Group
Al A2 A3 A4
DMI1 1 2 4
DM2 2 3 1
DM3 1 3 2

3 Implementation

The mobile culinary recommendation system developed in this research begins
when all data has been obtained. The data that we used are name of restaurant, ad-
dress, location based on latitude and longitude, operational hours, food or drink menu,
price, and restaurant facility. All data are acquired by manually and processed into
digital data using back-end system that is designed and implemented.

During implementation, menu is the most important data in this system. The sys-
tem asks the user to specify menu they want to eat and, the user assign one of the food
and drink menu, price, distance and ratings they experienced based on the database.
When the user finds one of them they can mark it as chosen one by clicking the check
box, fill the ratings star, and push the price & distance bar. A selection of the menu
that the user marked as a chosen, this allows the system to acquire knowledge about
the general user preferences. These are found by predicting and computed the user
needs by a Group Decision Support System method and gave one recommendation
for the others. Figure 1 shows the result of culinary recommendation system.
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Fig. 1. Recommendation Results
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4 Results

In this work we conducted 2 types of testing to test the TOPSIS GDSS, such as
rank consistency and accuracy. A rank consistency test is performed to determine
whether the rankings generated by the GDSS are consistent with changes in the num-
ber of different decision makers. While accuracy testing is done to determine whether
the GDSS recommendation results in accordance with the actual circumstances. In the
test of accuracy and rank consistency is done 30 different tests using 6 combinations
of decision makers who each tested against the five food menu combinations. The
combination of decision makers group in this test uses 6 test scenarios, ie a combina-
tion of 2 decision makers (users 1 and 2), 3 decision makers (users 1,2 and 3), 4 deci-
sion makers (users 1, 2, 3 and 4) 5 decision makers (users 1, 2, 3, 4 and 5), 6 decision
makers (users 1, 2, 3, 4, 5 and 6), and 7 decision makers (users 1, 2, 3,4, 5, 6 and 7).
These 7 decision makers have different weights against each of the criteria as listed in
Table 2.

Table 2. User preference based on criteria

User 1 User 2 User 3 User 4 User 5 User 6 User 7
Price 1.67 0.2 33 1.95 1.67 0.5 1.8
Distance 0.33 3.8 0.1 0.2 1.67 2.7 2.5
Rating 0.2 0.1 0.2 1.67 0.2 0.1 0.5

Tables 3 show one of the menu combinations which can be tried according to
price, distance and rating for each food.

Table 3. Combination of Menu (1)

Price (Rp) Distance (m) Rating
Nasi Goreng Ria Djenaka 14900 1.2 4
Nasi Goreng Sea Food Ala Wakul 15000 1.6 3.8
Nasi Goreng 69 19000 1 4.2
Nasi Goreng Vegetarian 22000 2.9 4.2
Nasi Goreng Mawut 11500 1.8 3.8

4.1 Rank Consistency Test

After 30 different tests using 6 combinations of decision-makers each tested on 5
combinations of food menu as listed in Table 4, it can be concluded that the results
are the same in each combination of different number of users. it shows GSS TOPSIS
that is built 100% consistent. This indicates that the combination of decision makers
group does not change the order of rank recommendation, so that GDSS TOPSIS
constructed is consistent in the recommendation.
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4.2  Accuracy Test

The Accuracy is done by comparing the amount of data that matches the overall
amount of real situation data. For example in the first experiment the system gives a
recommendation of Nasi Goreng 69, if 2 users in question choose Nasi Goreng 69
then the value of true positive is worth 1 or match. Table 4 show the example of accu-

racy test results in six cases.

Table 4. Combination of Menu (1)

Nu%l:):rr of Menu Combination GDSS Result User Result Value
1 Nasi goreng 69 Nasi goreng 69 True

2 Soto babat Chicken katsu False

1 3 Tahu telor Tahu telor True
4 Beef/chicken burger Beef/chicken burger True

5 Big Mac Big Mac True

1 Nasi goreng 69 Nasi goreng 69 True

2 Soto babat Soto babat True

6 3 Tahu telor Tahu telor True
4 Beef/ chicken burger Beef/chicken burger True

5 Big Mac Taco roll False

Based on the data are shown in the table 4, it can be calculated the value of the ac-
curacy of TOPSIS GDSS in the following formula:

Accuracy = 25/(30 )*100% = 83,333%

In this testing yield an accuracy of 83.333%. This shown that the built TOPSIS
GDSS provides accurate data recommendations for 25 of 30 data. Five incorrect data
caused by the choice of users whose personal preference is different for each person.
This can be due to the criteria used to select only using 3 criteria, namely price, dis-
tance and rating. In the next study can be proposed the addition of the number of
criteria.

5 Conclusions

Test was conducted using rank consistency and accuracy test. Rank consistency
was used to show if the recommendation is consistent if different group of user com-
binated. This work shows that the development of GDSS using TOPSIS have 100%
rank consistency for 6 group of users with 5 combination of menus. We also conduct-
ed test of accuracy to show if GDSS TOPSIS have accurate recommendation com-
pared by the real data. It shows 83,33 % recommendation of GDSS TOPSIS are
match with real data.
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