PARAP—DA L E—A

K % Yanpanyanon Sakeson
PN QRES I ) 5 A
L o RO - GElT T52)
SR VA S T %319%
AR5 HH G243 H23H
ARG O EAF: ACBRNGS 5 4050 1 Tk AR -
BFFERE K VBRI TR THA v s AT 4 7T L HIK
PhiiRX fEE THE AUGMENTED REALITY (AR) ENHANCEMENT FOR

CUBE PUZZLE ASSEMBLING COGNITION (#EA®Di#H
HILTERBAIZE 1T B HEERITE (AR) DA E)

4k
=F
B
mt
A
il

TE R HIA PSS
EIESE 6o A8 Rif
Rlf 2% [ 7 N L

W X A AR O E S

Augmented Reality (AR) is considered to have a high potential to enhance assembling
cognition. The visibility of 3D objects merges with the actual environment in AR facilitates
and enhances spatial ability that never seen before such as DIY furniture assembling. A
process for instruction or manual that contains text, photos, 2D & 3D illustration or diagram
to explain the assembly sequence in a step by step from the beginning to the end. Recently,
the most instructions or manuals are made by the paper or digital platform such as toy or
furniture’s manual is typically used to guide for assembly. Thus, people who do not have
spatial skills get trouble while follows the manual. They get confused, misunderstand and
mistake or error while following the diagram or 3D image in the manual. Especially, different
experiences and knowledge have a different spatial skill thus, AR technology will reduce the
distinction of different experiences by allowing those people to see accurately interactive 3D
objects and the assembly process in 360 degrees. Therefore, this technology provides people
to improve spatial ability and mental ability.

Currently, the interactive application comes to help facilitate many different aspects. Such
as Navigator, 3D GPS, and Application in various smartphones. The interactive application
has a variety of different formats. Mix media technologies are being used in combination
with the application such as VR and AR. As well as in education, mix media have
increasingly used such technology by using AR in combination with teaching so that students



can learn to understand more than studying in the book. They used with difficult and complex
subjects such as sciences and mathematics that needs to memorize various chemical formulas
and volume calculated by using AR to create the 3D image and interactive to explain in the
complex section and show as a virtual image for understanding more clearly. In addition,
disassembling and maintenance for the complex engine (such as aircraft and car engines) are
required the specialist. By using the AR can facilitate assemble the complex mechanism and
reduce the error and do not require the specialist who specializes in that work.

This study takes advantage of the AR technology to reduce the confusion and error while
assembling the cube puzzle in the both previous work “Investigating affecting the difficulty in
assembling a joint of a cube puzzle” and “Joint, Space and Volume study by Interactive Cube
Puzzle”, that have similar result was the similar shapes, space, and volume confused people
to make a mistake and error assembling. Therefore, this experiment takes advantage of the
AR technology to enhance assembly ability skills. We choose the most error assembling the
cube puzzle of both previous works for this experiment and comparing it with design and
non-design ideas because they are different in their thinking and perspective. In particular,
the cube puzzle has similar shapes, space, and volume in each part that makes the participant
confused when assembling them. Thus, the AR application with interactive 3D cube puzzle
can help the different thinking and perspective in design and non-design ideas assemble the
actual cube puzzle have similar or different behavior and result while following step by step
in the AR application. This experiment uses the same process as previous work by provide
the participant assembly the cube puzzle, measure the time of assembly, and record video to
analyze the behavior of assembly. The difference is the participant doesn’t know while
measuring the time and record video because when they know about that it makes them
nervous and can’t concentrate on the AR application. Finally, the participant has to fill in the
satisfaction questionnaire about the AR application easy to use, 3D cube puzzle easy to
understand, and graphic help to assembly, etc., by choosing the score +3 (helpful) to -3 (less
helpful) respectively.

In this experiment, both ideas can be assembled without confusion or error and the duration
time of assembling is almost similar to the previous work. In particular, the non-design
groups’ assembling duration time was more than the design groups’ assembling duration
time but the measurement of time showed that some in the non-design group spent less time
than the design group because they could not use their imagination when they assembled.
They focused on the graphic image of the 3D cube puzzle by looking at the shape and profile
more than space and volume and compared it with the actual cube puzzle. Especially, the
graphic with 3D modeling facilitates and enhances the assembly cognition of similar shapes,
space, and volume. In addition, this is an initial study of the AR application to help assemble
DIY furniture or Flat-Pack Design those have the most problem assembly about the various



similar rectangular shape in the next session by assembling the actual size of furniture with
different graphics in the AR application.
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