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Augmented Reality Application for Daily Environment by Visualizing Affordances of
Dwelling During the First Year of Life
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This study presented the implementations of an Augmented Reality (AR) application
aimed at visualizing infants’ affordances in their natural settings. To this end, we 1) conducted
longitudinal observations for 9 Japanese infants (5 boys, 4 girls) and 6 Portuguese (4 boys, 2 girls)
infants , aged 4 to 12 months, at their homes, 2) extracted and analyzed the affordances of infants
home environments based on the longitudinal observations, and 3) proposed new ways of visualizing
infants’ affordances by creating an AR mobile application for iPhone and iPad to provide parents and
surrounding adults with better understanding. This application included real developmental possibilities
and risks of accidents—positive and negative affordances for infants.
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Name Age Description

Cabinets are used to stand up or walk ater @ months. Around from 11 months,
9 months~
,,,,,,, infants become interested in cabinet interiors.
Babies’ chair backseats, arms, and belts help infants remain upright from 4
4 months~  months. Normal chairs are mainly used to assist with cruising and walking as
well as climbing and standing. It is easy to climb and lose balance on chairs.

Cushions are used o support posture and prevent falls around 4 months. De-
f

4 months~ infants’ locomotion, cushions sometimes block their paths or
Detached ™™ acles at the beginning of reaching, crawling, and walking
object be placed on ta\aml ing, this thick and soft fiat mat is suitable

D 9
6 0 months~ leep from birth. Futons’ soft edges are used to roll over from 4 months and
T wori stopping.
The edges and backseats are suitable to support posture. Dents somefimes
B3 4months~  preventto move around 4 months. After 10 months, the sofa provides a long
sone path and support to stand, wak, and cimb.

le is anotner patn to move around 9 months, and low tables are
ul for standing and walking along. Around 12 months, a table is mainly
used for meals with chairs.

9 months~

Abathtud' s rounded edge is suitable for exploring the surface to support
4 months~  posture from 4 months. Water is aiso helpful for moving forward and reaching
rroundings in the 8 months before walking.

Q Gaps between doors and walls or floors attract the interests of infants from 10
Atttached 10 months~  months. Around 11 months, doors provides several more areas to move in
object but infants sometimes hesitate to move forward:

g Thresholds divide rooms and provide a transition and new destinations for lo-
ccomotion around 7 months and up. Infants take small steps around 5 months
and gradually have to stop before thresholds when they fist start walking
:I 5 months.  Walis provide a surface for kicking or touching before walking around 5
months and assist with moving from rolling over to walk.

5 months~
s 7 months~
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type of marker surface Ix 20cm 30cm 40cm

(@ vertical 289 3 sec 4~5 sec 3 sec
horizontal 330 3 sec 4~5 sec 3 sec

() vertical 290 5 sec x x
horizontal 300 5 sec x x

#2.b. @I 7 v FZ A NELF-554P, 4 tube x
1, F55bx/Studiobiax32, 4,1001m, 3,200K

type of marker surface Ix 20cm 30cm 40cm
vertical 916 3-7 sec 4 sec 3 sec
horizontal 865 2 sec 2 sec 3 sec
@ vertical 427 4-5 sec 4 sec 4-6 sec
horizontal 330 1-2 sec 1-2 sec 1-2 sec
vertical 57.5 3sec 3-5 sec 3sec
horizontal 53 2-3 sec 2-3 sec 3 sec
vertical 916 5 sec x x
horizontal 865 8 sec x x
() vertical 427 3 sec x x
horizontal 330 3sec x x
vertical 57.5 5 sec x x
horizontal 53 3 sec x x
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