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Abstract- This paper describes a mobile dietary analysis tool developed with augmented reality (AR) technology. The mobile 
AR dietary system aims to help accurate assessment of the nutrient contents of food intakes. It consists of 2 databases: (1) the 
nutrient composition of food contents, and (2) personal journals of food intake. The nutrient contents for food intake are 
accumulated on a daily basis. To assist appropriate dietary intake, one can use one’s own mobile device to scan photos 
correspondent with the food (university cafeteria), retrieve augmented information from the cloud, check for total nutrient 
intake for the current day, and reference recommended intake standards. Using this self-assessment tool, students are able to 
regulate their food intake based on daily nutrient standards. Along with implementation, an inquiry-based exploration model is 
suggested for future learning and adoption. 
 
Index Terms- About four key words or phrases in alphabetical order, Separated by commas. 
 
I.  MOBILE TOOLS FOR HEALTH 
MANAGEMENT 
 
Decision-making regarding dietary habits is closely 
related to self-regulation and self-control of personal 
food intake. In order to help appropriate 
decision-making regarding food intake, relevant 
nutrition messages and meaningful mobile assistance 
is necessary for encouraging healthy eating behaviors 
and making appropriate dietary decisions. To assist 
appropriate dietary intake, the use of mobile 
augmented reality is proposed in dieteticapplication to 
enhance users’ perception of reality with augmented 
context. 
Much research has emphasized that relevant nutrition 
messages and meaningful mobile assistance is 
necessary for encouraging healthy eating behaviors 
and making appropriate dietary decisions[1][2][3]. 
Integration of mobile health applications into a 
smartphone or other hand-held device offers handy 
access to necessary information for various purposes 
[4][5]. It also provides a useful personal management 
tool for the planning and self-regulation of 
individuals’ dietary intake and healthcare 
Among various mobile applications, augmented 
technology (AR) has attracted much attention in 
education. AR enables users to interact with digital 
information embedded in the physical environment, 
and invites users to experience location-based, 
vision-based learning [6]. 
 
II. MOBILE AR IN NUTRITION APPLICATION 
 
During the past decades, the innovative approach of 
AR has been widely used in various applications in the 
healthcare and medical science domains. The 
usefulness of integrating AR technology has 
increasing interest in diverse practices. In medical 
science examples, the anatomy AR technology 
integrating images and drawing of dissections 
provides an effective support tool to assist anatomy 

training [7][8]. Through the use of augmented reality 
technology, 3D guided images can be applied in 
surgery [9]; a remote orthopaedic surgery can also 
provide expertise virtually without being physically 
present [10]. 
In nutrition and health applications, AR used in 
training diabetic patients has been found to be 
effective in the reduction of errors in carbohydrate 
estimation for glycemic control [11](Domhardt et al., 
2015). As a possible method of decreasing rates of 
obesity, AR has been used to modify perceptions of 
satiety and for controlling nutritional intake by 
changing the apparent size of food. This approach 
results in successful control by changing the 
perception of satiety and food intake among subjects 
[12]. In the case of providing functional eating 
guidance, amobile AR is introduced to allow users to 
scan the food appearances and receive responses about 
the degree of recommendation from a functional 
eating perspective fitting one’s personal nutritional 
plan [3]. In the case of assisting users with portion 
estimation in meals, a development of AR mobile 
application integrated computer-vision algorithms to 
assist users with nutrition assessment [13]. The 
nutritional values of the meal are computed based on 
serving portion and on the nutritional value 
information for each food type per serving portion. 
Various applications of augmented reality in health 
informatics indicate its potential for promoting 
healthcare practices. Given the relative ease of 
integration of computer-images into the real world, 
users are provided with situated information access via 
augmented reality [14]. 
Applied in higher education, AR human-computer 
interaction approachhas been carefully designed in 
varioussubject domains with different learning 
scenarios for providing meaningful virtual information 
to students [15]. Educatorsalso have identified critical 
issues relatedtodesign of self-exploratory learning for 
students. To manage personal learning, students might 
havetrouble accessing relevant domain information, 
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making predictions, experimenting,discovering, and 
integrate knowledge from exploration [16]. 
To foster exploratory learning among learners,it is 
important to balance the needs of engaging students in 
live and meaningful activities, while at the same time 
exploiting information for learning purposes.The use 
of augmented reality in the context of informal 
learning environments, and the extent about 
howtechnology can be well used as a means to 
enhance learning innutrition and healthare worth of 
further exploration.  
 
III. DESIGN PROCESS 
 
In design of mobile learning, Mobile AR approaches 
should embed with rich, loosely structured 
experiences andguidance (such as expert knowledge) 
that encourage meaning-makingwithout imposing a 
fixed set of knowledge and skills [6].Situated learning 
theory posits that learning takes place within a 
meaningful context which encourages interactions 
among students and physical objects at a specific 
learning space [17][18]. To use mobile devices as 
effective learning tools, Hong et al. suggested a 
“prediction-observation-explanation” inquiry process 
to enhance students’ engagement in a scientific mobile 
learning context. The inquiry process allows students 
to integrate explicit knowledge (knowledge about a 
subject domain) with implicit knowledge (knowledge 
experienced through experimentation processes) [19]. 
Combining mobile technologies with AR has enabled 
the ubiquity of AR technologies in everyday life.In our 
design, the Aurasma platform was used to develop 
augmented reality resources for helping college 

students analyze food content. A mixture of real life 
and virtual reality displayed by the 
Aurasmaapplications in the mobile phone's camera 
allows information to be used and manipulated to 
create a highly engaging environment.Prior to system 
development, trigger images correspondent to food 
items were produced and processed. Food items in the 
university cafeteria (in central Taiwan) were analyzed 
and compiled in the food database. In the database, 
columns for storing data of different nutrient contents 
were specified. These nutrients include calories, fatty 
acid, trans-fatty acid, cholesterol, carbohydrate, sugar, 
dietary fiber, iron, potassium, sodium, and calcium. 
To support learning, students need to actively explore 
dynamic learning events, experience in-depth 
observation, predict and experiment with new events, 
and construct knowledge within a specific context. 
Self-regulated dietary behaviors entail the awareness 
of nutrient ingredients in daily food. Accurate 
assessment of nutrient contents in food intake is 
important. The mobile AR interactive interface was 
designed to link the food data (from the food database) 
with individual food intake. The data in the food 
database were retrieved when the correspondent image 
was triggered. An algorithm for manipulation was 
followed when a specific dietary action was taken. 
The system structure of the mobile food AR system is 
illustrated in Figure 1. Two major databases were 
developed, including: (1) food variety and nutrient 
contents, and (2) a journal of personal food intake. The 
nutrient contents for food intake were accumulated on 
a daily basis. Daily-accumulated nutrient intakes are 
compared with daily-recommended nutrient standards 
for personal analysis of nutrient intakes. 

 

 
Figure 1 AR dietary system structure and application 

 
IV. ENGAGEMENT IN THE EXPLORATORY 
LEARNING 
 
To use the mobile AR system, the users must download 
the Aurasma application and follow the developer’s 
account on their smartphone for scanning and 
retrieving AR information from the databases. When 
the sensor of the smartphone camera is triggered by a 
food image, associated information about the food 
contents is retrieved from the cloud and appears on the 

screen via an Internet connection. Users are able to 
record specific food items, accumulate daily intake, 
and retrieve updated daily nutrient intake content for 
self-analysis. 
The role of cognitive engagement experience is 
considered as a critical issue in technology-mediated 
learning [20][21][22]. Implemented for nutrition 
education, the development of appropriate dietary 
behaviors among college students is important. The 
inquiry-based exploration framework adapted from 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,                Vol-4, Iss-4, Spl. Issue-1 Nov.-2016 

Development of a Mobile Augmented Reality Dietary System 
 

26 

Hong et al. emphasizes students’ exploratory 
experiences (in experiment, reflection and analysis 
processes forconstructing understanding and taking 
dietary actions)[19] (Figure 2). The exploratory 
approach intends to ensure involvement effort for 
self-motivation and self-monitoring processes among 
students as emphasized in various studies on 
technology-mediated learning [23][24][25].  
In our development, the exploratory framework 
posited that students would experience motivation for 
active exploration and experimentation with the 
mobile AR dietary system. Reflection and analysis 
followed on a daily basis would encourage a cyclic 
process. Repeated use of the mobile system would 
result in more precise estimation and understanding of 
food intakes. Several reasons have been suggested to 

account for the positive effect of the mobile ARdietary 
system. One is that, the user-friendly interface allows 
students to perceive control on the use of device for 
health management. Students’feelings for ease of use 
and effectiveness of the system might help them adopt 
the new m-learning more easily [26]. In addition, the 
system allows students to apply different sources of 
information incorrect contexts and learn from 
immediate feedback. In order to move tohigher levels 
of reflective thinking, learning requires individuals to 
process prior knowledge andto integrate with new 
information into daily situations [27].It is expected that 
students would gradually gain knowledge about 
healthy food intake and perform appropriate dietary 
behaviors.

 

 
Figure 2.Exploratory processes in use of AR system 

 
CONCLUSION AND FUTURE WORKS 
 
The work described in this paper has been mainly 
concerned with the development of a mobile AR 
dietary system. A model for learning through 
experimenting and self-reflection of nutrient intakes is 
also proposed to reflect students’ intended learning 
outcomes. It is expected that through involvement in 
the health dietary tool application, students begin to 
develop technology fluency and needed competences 
from exploratory experiences. In the future, linking the 
system with more learning resources and counseling 
will be implemented. Further assessment of how 
students react to the use of the system should also be 
conducted. 
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