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ABSTRACT

Many traditional culinary recipes from West Java, Indonesia are
lost because they are not well-documented; this is a concern for
many parties. Losing the recipe means losing the "artifacts" of tra-
ditional culinary and precious history and philosophy, which are
part of local wisdom. Therefore, modern documentation is
needed, which is informative, interactive, engaging, and loved by
the young generation. This research is about designing West Java
traditional culinary recipes using augmented reality, photogram-
metry, and storytelling illustration. This study employs action re-
search. For the data collection method, structured interviews with
West Java culinary lecturers and Assemblr Augmented Reality (AR)
apps creators were used. Then, this data will be used as content
for proposing a design solution. Based on the research conducted,
the attempt to preserve West Java culinary recipes using aug-
mented reality, photogrammetry, and storytelling illustration is
determined by the extent of the fresh, fun, and fascinating concept
in all these media to create an excellent first impression as an ex-
citing medium. Once the audience is interested, the transfer of
knowledge afterward will be smoother. Fun and funny illustrations
can generate the desire to find and taste these traditional foods.
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1. INTRODUCTION

Traditional cuisine from West Java, Indone-
sia boasts a unique diversity that reflects
the social life, community order, lifestyle,
culture, and spirituality of its era. Various
types of traditional foods carry symbolic
meanings that convey profound messages
rooted in local wisdom. Understanding the
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history and philosophy behind traditional
foods provides a window into the mindset
and lifestyle of past communities, which
encompass a wealth of local wisdom in
food preparation, presentation, and
mealtime rituals. Preserving this local
knowledge is crucial for the younger gen-
eration as it embodies the spirit and
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wisdom of an entire nation of people (Vu
Hoang, 2021).

Along with the times, technology and
cultural boundaries are becoming increas-
ingly fluid, and they mutually influence
each other. Indonesian cuisine is not only
influenced by cultures that have interacted
with it in the past, such as India, China, the
Middle East, and (colonial) Europe, but it
can also be influenced by sources such as
movies, music, television, and other as-
pects of pop culture. Based on these con-
cerns, the author believes there is a need
to preserve Indonesian traditional cuisine
by transforming it into a modern form to
attract the younger generation.

Augmented Reality (AR) is a system
that possesses the following characteris-
tics: it combines the real and the virtual, is
interactive in real-time, and projects in 3D,
allowing other technologies to interact
with it, such as smartphone cameras
(Azuma, 2001). This augmented reality is
used in various fields, including games, ed-
ucation, health, the military, navigation,
tourism, disaster management, and culi-
nary applications (Yagol, 2018).

One of the successful applications of
augmented reality in education is its effec-
tiveness in enhancing content comprehen-
sion and long-term memory retention
(Radu, 2013) through interactive visualiza-
tion (Kerawalla, 2006) and boosting learn-
ing motivation in children (Juan, 2010).In a
study conducted by Macchiarella, students
who learned through augmented reality
demonstrated better long-term memory
retention compared to those who learned
through books and videos within just one
week. This demonstrates that augmented
reality can significantly contribute to the
learning process, facilitating a deeper and
longer-lasting understanding of the mate-
rial (Macchiarella, 2005).

Augmented reality is a useful tool for
presenting storytelling in an engaging and

innovative manner (Askew, 2018). Indone-
sia has an augmented reality application
called Assemblr, which can be downloaded
on PlayStore and iOS. Assemblr itself is ex-
pected to serve as an augmented reality
platform for this project.

Augmented reality has been widely
employed in the culinary world, as seen
with Domino's Pizza, which uses AR for
pizza orders through the Snapchat app.
This technology allows for broader engage-
ment with the millennial generation, trans-
forming old traditional recipes and food
visuals to be more contemporary and serv-
ing as a medium for storytelling about the
food's history and philosophy.

Photogrammetry is the art, technol-
ogy, and science of gathering information
about the environment or physical objects
through processes involving the recording,
measurement, and interpretation of pho-
tographic images and patterns of recorded
radiant electromagnetic energy and other
phenomena (Wolf, 2000). The standard
definition of photogrammetry involves ex-
tracting measurements from 2D photo-
graphs and converting them into a 3D
model (Foster, 2014).

One of the methods is called terres-
trial photogrammetry or close-range pho-
togrammetry. The camera is positioned on
the ground and can be handheld, tripod-
mounted, or pole-mounted. This photo-
grammetry method is typically employed
for non-topographic applications (Sajin-
kumar, 2018). It is used to generate photo-
realistic 3D models, such as furniture, inte-
riors, and sculptures. When using close-
range photogrammetry, the user can
transform a 2D object into a 3D object by
simply using a point-and-shoot camera to
capture a series of 30-50 images. Several
rules need to be followed to create a suc-
cessful model, including ensuring a smooth
transition between angles and taking an
ample number of pictures. There are
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software options available for creating
photogrammetries, such as 3DF Zephyr.
The authors used 3DF Zephyr Lite software
and combined it with Autodesk Meshmixer
to create the 3D food model.

Storytelling is the activity of telling or
writing stories (Oxford, 2020). It is a cul-
tural activity that forms the core of human
learning experiences from childhood. Sto-
rytelling can be found in various forms of
cultural activities, such as theater, perfor-
mances, lectures, and more. In Indonesia,
wayang or puppet performances are tradi-
tional storytelling experiences used to con-
vey messages of good deeds. Storytelling is
a three-way relationship between the
teller, the story, and the audience, with
each element of the triangle intercon-
nected. It's about forging connections; sto-
ries come to life when they connect with
an audience and the teller (Harvey, 2013).

Storytelling through illustration in-
volves narrating a story or conveying a
message using visual language, such as
drawing or painting. It helps the audience
better understand the message. Storytell-
ing remains a three-way relationship be-
tween the teller, the story, and the audi-
ence, with each element of the triangle in-
tertwined. Storytelling revolves around
connections; indeed, stories thrive by con-
necting with an audience and the teller
(Harvey, 2013).

Therefore, creating traditional West
Java recipes using augmented reality, pho-
togrammetry, and storytelling illustration
can serve as interactive and persuasive
media, reaching a broader target audience
while preserving and documenting tradi-
tional culinary heritage. The more engag-
ing the process of acquiring information,
the easier it is to memorize.

2. RESEARCH METHODOLOGY

This study employed an action re-
search model developed by Kurt Lewin. Ac-
tion research involves learning by actively
addressing a problem, attempting to solve
it, assessing the success of the solution,
and if unsuccessful, making further at-
tempts (O’Brien, 2001). Regarding the de-
sign of augmented reality recipe illustra-
tions, respondents can provide feedback to
refine the design and achieve the objec-
tives of this study.

Figure 1 shows the cyclical action re-
search model by Kurt Lewin consists of four
stages within one research cycle: plan, ac-
tion, observe, and reflect. The planning
phase encompasses preparations for con-
ducting research, starting from literature
studies to acquire the necessary theories,
such as Augmented Reality, Photogram-
metry, and Storytelling lllustration. This
phase also involves interviews with Ban-
dung culinary lecturers and Assemblr Apps
creators. The action phase involves design-
ing the recipe illustrations using Adobe
Photoshop, implementing augmented re-
ality using Assemblr, and creating food
models through Photogrammetry using
3DF Zephyr Lite. The observation phase in-
cludes user testing through a question-
naire. The respondents consist of individu-
als living in West Java, Indonesia who have
families and children. The reflection phase
involves interpreting the data obtained
from the questionnaire analysis. The ques-
tionnaire results are analyzed to identify
shortcomings and failures, which are then
used to formulate recommendations and
revisions for the next cycle. If, however,
the objectives are not achieved in the first
research cycle, a revised plan will be imple-
mented in the second research cycle.
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Figure 1. Research model used in this study

Plan: Data Collection

The planning phase contains a litera-
ture review, which has been described in
the previous section and a structured in-
terview.

Table 1. Structured Interview

Interview
No Name Categor
gory Date
Hasbi Asya-
di Y August 26th
Anit ?{ CEO & CCEO As- & Septem-
ni -
) tisi aP 95 semblr Apps ber 18th,
. isia Pria- 2020
namto
Lecturer of
Akademi Tata
B B Al
3 Dewi Kania oga Bandung & ugust,

Natural Cooking
Club Community
Member

22th, 2020

In Table 1, the authors conducted in-
terviews with three different interviewees
using structured interviews. The first and
second interviewees are the CEO and CCO
of Assemblr App developer. Simultane-
ously, the third interviewee is a chef who
also serves as a culinary lecturer and is a
member of the Natural Cooking Club Com-
munity. After conducting interviews with

these informants, the authors obtained
data to support the creation of AR Illustra-
tion Recipes. This data was analyzed and
used to draw conclusions as part of the re-
search outcomes.

Research Outcome

Based on the data collected from the
interviews in Table 1, the research out-
come can be described as follows:

e Based on an interview with a West
Java culinary lecturer, preservation
of the recipe can be done by focus-
ing on providing information about
the name and picture, not neces-
sarily details about how the food is
made. Burayot and Kadedemes are
examples of traditional West Java
food that must be preserved.

e Based on an interview with the As-
semblr app's creator, photogram-
metry can be used to create realis-
tic 3D models for AR, but the poly-
gon count needs to be reduced to
make the size smaller. Storytelling
is well-suited for the younger gen-
eration and can be accomplished
using Assemblr's slideshow feature,
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as well as the drag-and-drop of 3D
objects from the library or the im-
age-import feature.

Research Cycle 01

In the first cycle, the writer will focus
on designing a recipe illustration that will
be appealing to the target audience. At this
stage, the augmented reality and photo-
grammetry models have not been created

yet.

Action: Prototype 01

ILLUSTRATION
FRESH FUN FASCINATE

The concept of storytelling
illustration is fresh, fun, and
fascinating. These three concepts
were chosen to enhance
informative and persuasive values.

INFORMATIVE AND PERSUASIVE AR RECIPE BOOK
LEFT: STORYTELLING F00D

ORIGIN, HISTORY, PHILOSOPHY RIGHT:

RECIPE AND HOW TO MAKE

£00D
PHOTOGRAPHY

MARKER AR ASSEMBLR ~ MARKER AR ASSEMBLR

OBJECTIVE: PRESERVATION WEST JAVA' CULINARY USING AUGMENTED REALITY

TARGET AUDIENCE: WEST JAVA CITITEN, FAMILY WITH CHILDREN

Figure 2. lllustrative manuscript sketch

In Figure 2, the illustrative manu-
script is divided into two main
pages. The left page contains story-
telling, and the right page is for rec-
ipes. Based on the interview, the
writers will emphasize the name
and picture of the food instead of
the detailed recipe. Resulting in
creating the drawing illustration,
photograph, and 3D model of the
food (photogrammetry).

Sketch 01

Figure 3. Two alternative sketches

In Figure 3, we selected Burayot,
based on a suggestion from the in-
terviewee, as one of the traditional
foods of West Java to be illustrated.
Two sketch alternatives have been
created, and these two alternatives
will be tested to determine the best
benchmark for the illustration.

Figure 4. Finished lllustration
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e In Figure 4, the two illustrations
were created using Adobe Pho-
toshop and a Pen Tablet. To convey
the new value, the illustrations use
natural and vibrant colors with
warm tones. To convey the fun as-
pect, cheerful children's characters
interact with food objects, which
have faces and expressions. To con-
vey the fascinating aspect, the illus-
trations use a framed layout com-
position adorned with children's
characters and the food-making
process.

e The storytelling illustration de-
scribes the process of making Bu-
rayot, starting from the ingredients
to the cooking phase. This helps vis-
ualize the storytelling narration on
the left page. The narration in-
cludes elements of narrative expo-
sition, such as the name of Burayot,
its history, place of origin, raw in-
gredients, and its unique taste.

Observe: User Testing 01

The writers conducted user testing on
30 respondents during the first week of Oc-
tober 2020, ranging in age from 8 to 70
years old.

In Figures 5 and 6, based on these re-
sults, 40% of the respondents preferred
the first layout and illustration, while 60%
of the respondents favored the second lay-
out and illustration. Among the respond-
ents, 40% were aged between 8 and 17
years old, 53% were between 18 and 65
years old, and 7% were above 66 years old.
Additionally, the respondents comprised
40% males and 60% females.

The layout and the first illustration
were preferred by adults due to the larger
font size, whereas the younger respond-
ents chose the second illustration, which
was considered more fun and had a more
playful approach.

illustration 2
65to 70 yo
v - H illustration 1

e

Respondent age

8to 17 yo -

0 2 4 6 8 10 12
Number of response

Figure 5. Design preferences by age

15

W illustration 1

illustration 2

10

Number of respnse

| J I
0
male female

Gender

Figure 6. Design Preferences by gender

Reflect

Based on the results of the first user
testing, the second type of illustration will
serve as a benchmark for creating illustra-
tions for other food recipes. The fun and
humorous elements of the characters will
be incorporated as objects in the Aug-
mented Reality storytelling.

Research Cycle 02

In the second cycle, the writer will use
the second illustration as the base illustra-
tion for the recipe and then incorporate
augmented reality and photogrammetry
objects.

Action: Prototype 02

The writers utilized close-range photo-
grammetry. The photogrammetry process
involved the use of a mirrorless Lumix G85
camera, a softbox, a mini studio box, and
turntables. The writers employed various
methods to capture high-quality photos:

e The first way, food is rotated 360
degrees by hand, then the writers
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took 50 photos manually and im-
ages imported to 3DF Zephyr lite to
turn into 3D objects. The result is
that the 3D form is not created en-
tirely and is unusable. The writers
did it 3-4 times, but the result was
the same.

e Inthe Second way, the writers used
a turntable and placed the food
above it, then automatically took
25 photos using time-lapse mode.
The pictures are taken from two
different angles, and the total num-
ber of the image taken become 50.
The result is a smooth transition be-
tween angles and the produced 3D
model of the food is perfect.

4

\/ﬁas w B B

Photoshoot of Food Photogrammetry using 3DF Zephyr Lite

Figure 7. Photogrammetry process

In Figure 7, after the writers captured
the 50 photos (left image), they imported
them into the 3DF Zephyr Lite App and
converted them into 3D objects (right im-
age). According to the research outcome,
the size needed to be small. The 3D results
were then exported in .obj format to facili-
tate further editing in another application,
allowing for the adjustment of polygon
size.

High Polygon (Raw data from 3DF Zephyr Lite) Low Polygon [(After edit with Autodesk Meshmixer)

Figure 8. High polygon vs low polygon

In Figure 8, the 3D file size was initially
41.6 MB, which was too large for an AR file.
The author then edited the high-polygon
model, converting it into a low-polygon
model using Autodesk Meshmixer soft-
ware, resulting in a file size of 5.83 MB. This
reduced size is adequate for importing into
Assemblr Apps and ensures easy loading
for users.

Augmented Reality Storytelling

Augmented reality is created using the
Assemblr Studio app. The author uses anil-
lustration of Burayot. A child character
then creates a 4-page slideshow containing
descriptive storytelling, starting with the
name, city of origin, materials, and a mes-
sage.

In Figure 9, after the audience installs
the Assemblr App, they can use the scan
feature to scan the printed illustration and
make the marker appear on their phone.
The left side features the storytelling part,
while the right side displays the photo-
grammetry food model.

Temukan &

| '\clclpl Aku Yal

Ingat Akuya

T —
-
|

~ storytelling AR Food object AR

Figure 9. Marker Scan with Assemblr App

The audience can interact with the
model using their fingertips, enabling ac-
tions such as rotation and resizing. If the
user touches the 'X' button beside the Bu-
rayot character, a description part will ap-
pear. The illustration places emphasis on
the Burayot character, featuring various
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expressions to connect with the audience.
At the end of the slides, the writers add the
conclusion phase, which conveys the mes-
sage to encourage people to find and try
Burayot.

In Figure 10, the writers have created
a four-slide augmented reality storytelling
using narrative exposition. Each slide fea-
tures the Burayot character standing in a
rectangular grass area with trees and
stones as decorations. The writers have
employed a contrast of green and orange
colors to make the Burayot character stand
out. The contents include the introduction,
the meaning of the name, the hometown,
and the message.

The Burayot

Sunda Language -
Ngagayot

Slide 04: Message

Observe: User Testing 02

The authors conducted user testing on
30 respondents from the 3rd to the 4th
week of October 2020 in Bandung, with
ages ranging from 8 to 70 years old. The au-
thors met with the respondents and pro-
vided them with illustrations and cell
phones that had the Assemblr application
installed.

Figure 11 describe the details of the
method used for Testing. Based on Figure
11 there are two methods to collect the
data: first, based on the observation of the
expressions and emotions when the re-
spondents saw the Augmented Reality,
and second, based on interviews.

Hello, my name Is Rayot the
Bura

Have you tasted my sweetness
yet?

BN

The Burayot

You can find me in a traditional
market near your house, you
know!

Please, remember mel

Figure 10. lllustrative manuscript sketch
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. howing the .
showing the = Tasting the

Observation .

Figure 11. Test flow

The respondents included both par-
ents and their children depicted on Figure
12. After conducting the user testing, the
authors provided them with Burayot to try.
In Figure 13, based on the observation of
the expressions and emotions of the re-
spondents, 90% of the respondents im-
mersed themselves when playing with an
AR application on their cell phones, while
only 10% of the respondents showed no in-
terest.

Figure 12. User Testing

20
& M only seeing
§ 15 W taking the phone
§ playing with AR
Q
=10
°
]
Q2
€ 5
=3
2

0 | .

8tol7yo 18-65yo 66-70yo

Respondent age

Figure 13. AR expression and emotion

In Figure 14, the results show that 50%
of the respondents had never heard of Bu-
rayot, 16% had heard of it but never tried
it, and 34% had already tried Burayot.

65 to 70 yo

Respondent age

8to 17 yo

17 to 65 yo

have try
® have heard, never try
M never heard

0 2 4 6 8 10
Number of response

Figure 14. Burayot knowledge

3. RESULTS AND DISCUSSION

The user testing outcome can be
described as follows:

The first impression of the
illustration attracts the desire to
get more information. 100% of the
respondents are interested in the
two illustration sheets shown. They
wear happy expressions, don't
mind waiting, and exhibit curiosity
about augmented reality.

The first impression of playing with
augmented reality: 100% of the
respondents found it to be an
exciting medium.

After seeing the illustration and
augmented reality, 90% of the
respondents expressed a desire to
find and taste Burayot.

After seeing the recipe, only 15%
said they might be interested in
making their own Burayot, while
75% preferred to buy and find it in
the marketplace.

Although not asked in the
guestionnaire, respondents hope
to receive more information about
more than just one type of food;
they hope that illustrations and
augmented reality can be created
for various traditional foods from
different provinces, not just West
Java.

Adult respondents are willing to
download applications only if they
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can access more information, not
just for one recipe or one occasion.

e Based on interviews regarding the
new value, which involves the use
of natural and bright colors with
warm temperatures, 100% of the
respondents agreed that the color
conveys freshness and fun.

e Based on interviews regarding the
fun value, which involves the use of
cheerful children's characters who
interact with food objects that have
faces and expressions, the
respondents agreed with it and
mentioned that it reminded them
of childhood book illustrations. The
child  respondents particularly
loved seeing the happy facial
expressions in the characters and
food.

e Based on interviews regarding the
fascinating value, which involves
the use of a frame Ilayout
composition decorated with
children's characters and the
process of making food, the parent
respondents agreed that the layout
contributed to making them feel
fascinated from the first
impression. The child respondents
also mentioned that this part made
them feel excited because it was
similar to their storybooks and
made the food production seem
easier to understand.
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