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Background
• Adults show a real-object advantage (Chainay & 

Humphreys, 2001).
• Conceptual distinction between pictures as 

representations and their real-world referents 
develops relatively late (~ 12 months) (DeLoache, 
Pierroutsakos, Uttal, Rosengren, & Gottlieb, 1998).

• The sensory distinction can be observed much 
earlier (Slater, Morison, & Rose, 1984; Rose, 1977; 
Jowkar-Baniani & Schmuckler, 2011; Shinskey & 
Jachens, 2014).

• 7-9 months old infants show a real-object 
advantage. They look longer at real objects than at 
pictures of the same objects (Gerhard, Culham, & 
Schwarzer, 2016).

Differences between objects and pictures
• Binocular disparity (BD) & vergence
• Motion parallax (MP)
• Accommodation
• Illumination
• Angular subtense

Question: Can the presence/absence of MP 
explain real-object preference as observed 
in Gerhard et al. 2016?
Our approach
1. Replicate Gerhard et al. and adopt their paradigm
2. Test the role of MP by keeping BD & vergence, 

accommodation, illumination, and angular subtense 
constant.

Participants
• 60 infants all between 7 and 8 months old;

mean age = 7.57 months, SD = 0.065 months;
34 girls and 26 boys.

• Additional 27 infants had to be excluded.

Stimuli and apparatus
Four different toys were presented to infants in three 
different stimulus types.
a) Real 3D objects: Real objects were placed in a 

wooden box (w=19.5 cm, h=27 cm, d=20 cm). The 
box was open at the front. Walls, ceiling and floor 
were slightly textured.

b) Computer graphic models rendered as picture on 
an iPad: The same scene (box and toy) was re-
created computer-graphically using Unity and 
rendered on an iPad that formed the front wall of 
identical wooden boxes. Size, shape, illumination 
and material properties were all adjusted to match 
the real boxes and toys. The fixed viewpoint of the 
virtual camera was a central location, 60 cm in front 
of the toy, matching the infant’s average location.

c) Rendered on an iPad with MPdepth (see below): 
The rendering was identical to the one in (b) but 
this time the virtual off-axis camera was 
dynamically controlled by the location of the infant’s 
cyclopean eye.
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Preference scores
• Infant age (7 or 8 months) and toy identity (bear, 

car, frog, mouse) had no effect on preference 
behaviour.

• Mean looking times and preference scores show 
significant preference behaviour in two of the three 
groups:

  (a) vs (b), (c) vs (b) 

Motion parallax as a sensorimotor 
contingency
• At first glance, motion parallax is a depth cue that 

follows the same geometry as stereopsis. While 
stereoscopic depth is based on sampling the visual 
scene simultaneously from two different viewpoints, 
MP does the same sequentially.

• However, motion parallax is also a central 
sensorimotor contingency that renders the passive 
observer into an agent who can actively probe her 
environment.  As such it is likely that it provides a 
first step in the visual development of infants to 
establish a concept of depth and space.

• The preference for stimuli that respond to active 
viewpoint changes in infants may therefore not yet 
reflect preferred attendance to 3D objects, which 
may not be conceptualized yet, but rather reflect 
the drive to experience, learn, and calibrate 
sensorimotor contingencies.

Limitations and future work
• To test this theory, we should add stimulus types to 

our experiment that provide depth from binocular 
disparity, but not from MP. Our prediction is that 
infants would respond to those stimuli only at a later 
age, when conceptual distinction between objects 
and their pictorial representations has already been 
established.

• Such experiments would be much more intrusive, 
requiring infants to wear shutter glasses or other 
head-gear to deliver  stereoscopic images  
uncoupled from natural motion parallax.
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Mean looking time
• Raw looking time data already show infants 

differential interest in the three different stimulus 
types.


