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Abstract
Recently, modern people have various dishes to be chosen. Yet, some people still have a lack of information
regarding those dishes' nutrition. It refers to the workload and time they had when the mealtime has arrived.
When they are in the workplace region, shopping centers, or even government organizations, they tend to get
food in the cafeteria or canteen. It seems to be the most straightforward choice for them to get food or dishes in
their break time. The mobile platform application emerges as a required tool for controlling and monitoring the
nutrition they received to their body. By the simplicity of the smart canteen application, the people do not need
to go to the hospital to get detailed information. The answer to the matter is the requirement to make an
application that can perceive the food and show the food's dietary structure. The strategy utilized is an
information base that contains food pictures that have been changed over into a data set. The calculation with
SVM and Neural-Network are required to determine the result in the form of image analysis. It might recognize
the sort of food, and all the while distinguish if the food is halal. The research outcomes were using 5000
datasets with the precision accuracy above 80%.
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INTRODUCTION
The cafeteria or canteen seems to be the most favorite place to break in the middle of working
time. It leads to a necessity and becomes a supporting facility for many offices or institutions
or other public facilities. Recently, modern canteen may adapt to the buyer's menu
requirements and presents the price affordably. With those facilities, it is easy for students or
employees to take a break and lunch. The advantages of modern canteen are those canteens'
capability to present a neat and clean place so that customers feel at home and even linger in
the area. There is a canteen that provides access to wi-fi facilities. For those who have
overload tasks or chores at the office, it is essential to have meals regularly and nutritional and
calorie requirements. Sometimes, when eating in the canteen is not paying attention to our
body's dietary needs, we sometimes take excessive doses of food and cause us to experience
health problems such as high cholesterol, high blood pressure or low blood pressure.
Calories are a measurement to express the amount of energy in food. We provide calories
(energy) to the body sufficiently when we consume food and liquid (water). The body uses
calories to offer and serve the activity carried out. There would be lots of calories (energy)
needed when people are involved in physical activity. The number of calories in food can be
written in 'kcal' units (kilocalories). Calories are essentially required for everyone to continue
his life. Calories are the main thing that supports the body in doing various things activities
(Inmawati N. D., 2016). Current technological developments continue to increase so that
making the internet and many social media also growing. Although not to all parts of
Indonesia, those related to technological progress have spread to almost all Indonesian society
levels. Most of the people who access the internet or social media in Indonesia are those who
use a cell-phone. There are no boundaries with people, even though they are hundreds of
thousands of kilometers away. It happened because of progress in current technology,
especially in Indonesia. Many people depend on their technology, and it isn't easy to get away
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from things around technology. Even you could say that when someone doesn't use
technologies, that person cannot be well received in the environment. The advancement of
technology in communicating today has had many impacts and changes in society.
METHOD
Android Based
Android interface is based on direct manipulation, use touch input similar to real-world actions, like
swipe, tap, pinch, and reverse trace for manipulating objects on the screen. Android's open nature has
created the emergence of a large number of application developer communities for using Android as
the basis for an app development project, with added new features for Android on that device
officially released using another operating system (Salbino, 2014). JDK (Java Development Kit) is a
programming environment for writing Java application programs and applets. The JDK consists of the
environment program execution on the Operating System source code from java to compile into
machine-understandable byte code. Apart from that, JDK can form a code object from the source code.
The essential process is to ensure and use the right type of algorithm. While testing the algorithm, the
research optimized a dataset with 50 samples of food categories, such as in previous studies that used
Japanese food (dishes).
The dataset used in collecting images from several websites displays clear food close-ups and exact
composition values. Besides, for Muslims, the system can display halal (detection) for particular foods
(Chen et al., 2009). The test concluded that processing using an algorithm has an accuracy value above
61.34%, and subsequent research, the dataset was enlarged to more from 85 food categories (Hoashi
and Joutou, 2010).
A smartphone generally captured pictures of food. Through the use of the application allows food to
be detected and even classified. Information from the food is categorized as the number of calories
contained to avoid excessive calorie consumption and avoid high blood pressure and obesity
(Pouladzadeh, 2014). Yet for types of food in mixed form with combinations are still complicated to
detect. Researchers who are team members have a database of food types and images that can be
shared and used freely. The food database has more than 3000 pictures taken with several different
food poses and levels at diverse lighting (Yuri, 2006).
A smartphone is where the image is created automatically from the type of food and calorie intake
available. The application system presents the kind of food in the form of a dataset. In contrast, the
application is equipped with food data made by graph cuts using specific algorithms as a data
processing center (Krizhevsky, 2012).

Support Vector Machine (SVM)
Support Vector Machine or SVM refers to a technique of predicting, both in the case of classification
and regression (Santosa, 2007). SVM has the basic principle of linear classifier called linear
classification cases, which can be separated. Yet, SVM has been developed to work on non-linear
problems by incorporating Kernel concepts into the workspace high dimensional. A hyper-plane will
be observed in high dimensional space, which can maximize the distance (margin) between data
classes. Several algorithms were implemented to monitor and analyze food identification

systems; CNN is one of the algorithms applied in this research. The algorithm recognizes
large data patterns and displays data through the HOG method by binary classification using
the LBP method. Another feature found in this research was the SURF algorithm; it has an
SVM algorithm using CNN training data. The data is used as the extraction and data
classification process. This method has an accuracy rate of 99.5% with different types and
classes (Thai, 2012).
Formerly, SVM was developed in solving two-class classification problems and then set again for the
multi-class classification (Santosa, 2007). In the multi-class case classification, the hyper-plane
formed is more than one. An approach method used is one against all (SLA). SLA method for k-class
classification cases finds k hyper-plane, where k is the number of classes and ρ is the hyper-plane. In
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this method, ρ (ℓ) was tested with all data from class ℓ labeled +1, and all data from another class
marked -1. For example, the SLA concept is in three categories, grades 1, 2, and 3. If you are tested ρ
(1), all data in class 1 are labeled +1, and data from steps 2 and 3 are marked -1. On ρ (2), all data in
grade 2 are labeled +1, and data from classes 1 and 3 are labeled -1. Likewise, for ρ (3), all data in step
3 is labeled +1, and data from grades 1 and 2 are marked -1. Then it will be obtained hyper-plane for
each of the above classes. The class of data new x, according to Hsu and Lin (2002), is determined
based on the most significant hyper-plane value. Support Vector Machine leads to classifying

datasets with insignificant set amounts of data and has an enormous dimension. Previous
studies of the SVM algorithm show that the algorithm was used to organize data image by
pixel and object-based method. The photos have a high sensing value with type and texture
shapes and features that are very significant. This algorithm can be developed using the C ++
language method based on feature representations.

Figure 1. The process of testing the type of dish with the image method
The figure above shows a system testing process that will be implemented for food
identification. Divided into two parts are mobile-based and web-based methods. The mobilebased method is used personally, and both systems have the same database where the contents
of the database contain the types and categories. In the web-based model, the data used and
stored includes a kind of data that is complete with images. Whereas in the mobile mode, the
food is in the form of image data that has been processed using image processing techniques.
RESULT AND DISCUSSION
The food health surveillance and monitoring system using application assistance recently
emerged as an exciting topic for the study. The technology can be a very essential and
beneficiary element for identifying food types; it relates to its usage for regulating dietary
patterns. The system can indirectly monitor people's attitudes and eating habits, starting from
early warning systems and even the food composition value. It is also equipped with an easily
implemented application in general in the cafeteria or restaurant, as an accurate measure of
whether or not the system is seen from the number of datasets. The more data that is used, the
higher the accuracy (Wu, 2009).
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A food recognition system should recognize the amount of food and the estimated nutritional
levels present in the food. The research system is still being developed by increasing the
number of food type datasets, automatically displaying estimated levels and composition
values in a food project (Ciocca et al., 2015).

Figure 2. Sample (data) images used for training
Based on the figure above, the sampling process is conducted through various environmental
conditions, which rely on different lighting matters. The unit value the light used is luminosity
or lux. The element of light is determined using an android tool called a light meter
application. The tracking process refers to the following path; in the other definition, it leads
to activity following or tracking an object. The tracking system is such a reliable system track
or searches for something by providing information about it. In image processing, frequent
tracking techniques are applied to help human activities where it takes a system that can
automatically track objects.
Image processing is re-creating or processing an image (picture), primarily using a computer,
into a better quality image. Based on the definition, foods are potentially containing color
properties to be processed for all purposes. In this case, the colors of foods apply to observing
the nutrition inside the foods. Humans can recognize objects that he sees because the human
brain has learned to classify objects to distinguish an item from other things.
The data carry out the testing method to prove whether a smart canteen application can be
applied easily by the support of a computer and application. The testing process is conducted
into two different sections in web-based mode and mobile mode.
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Figure 3. Website-based smart canteen system
The figure shows making a smart canteen application in a web-based platform. The
application may be applicable at the canteen, where visitors may access the application every
time. It offers various types of menus, and the menus are equipped with complete kinds of
food and nutritional composition information. The application can be applied to the
touchscreen display menu to make it easier for buyers to choose food, and the admin can
quickly update a database of types of food.

Figure 4. The appearance of Food Composition in Applications

Figure 4 above indicates the process of withdrawing nutritional composition information
values through web-based. The data is taken from images of foods taken previously, where all
the data will appear automatically on each food chosen directly by the customer.
While in table 1 shows the process of testing food identification using image processing
techniques. The test uses a mobile device that has been equipped with an image processing
program. In this test, you can use food image data in real-time or use images that are already
available on the internet. There are four stages of testing. In the first stage, the original photo
is taken directly by the user. The second process is the greyscale method to see the
composition of food, combining other dishes. The third process is the form and classification
of food textures. The final process of the system will visually display these food categories.
According to the application's needs, the system will display the type of food and nutritional
composition.
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Table 1. Testing the Canteen Dish System
Real image

Gray-scale method

Visual Classification

Result

In table 1 above, the pictures show the visual system test of the dish. The application provides
information on the condition of the food includes the halal category. So the application
provides not only a nutritional value but also the state and shape of the food. The color
conversion process for types of processed meat; where the red color is very dominating. This
red color conversion is crucial in referring to the kind of food that automatically calculates the
processed meat's cholesterol levels. The characteristics and texture of the flesh are then
analyzed by color segmentation and edge detection techniques. Each meat has a different type
of shape and texture. So with this texture detection, the system can recognize the kind of beef
or fish and other types of dishes.
While the blue color conversion is used to detect rice, potato, and other dishes, the food's
color will change when it is converted to a darker color. Automatically, the system will
identify many foods that contain protein. The protein regulation itself is useful for regulating
the number of calories and avoiding diabetes and high blood pressure. Smart canteen
application on mobile-based used easily and practically for the customers. This application
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works by taking a picture directly of the dish, and then the application will display the value
of food composition and show the condition of the food, whether it is halal or not. Yet, it is
beneficial for Muslims of high mobilization requirement or someone vegan.
CONCLUSION
Based on the research and the experiments, creating smart canteen applications could be
separated into two parts; they are a website-based system and a mobile-based system
application. Both systems apply a similar number and type of database. The website-based
applications can easily be implemented and used by the canteen owner on every dish served to
customers. In the application, the vendor (canteen) may find out the nutritional composition
value and the price value of the food and even the condition of the food type, whether it is
halal or not, which could be applicable for Muslim customers who are traveling plan in a
country that has heterogenic citizens. Simultaneously, the mobile-based application can be
operated by merely installing the applications on smartphone users. Applications can be used
to recognize each type of food. The application data have the same amount of food sample
data, as many as 5000 datasets, all of which are in images. Image processing algorithm can
recognize a pattern and type of food compared to data in the form of text. The algorithm used
was SVM (Support Vector Machine), and neural-network with accuracy level was above 80%
so that errors in reading a data can be minimized. For further research, it is possible to add
data sets so that the type and composition of food become different by using a more accurate
algorithm.
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