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Best models applied 
to other room layouts Compromise 

direction  
(g = weighting) 

‘Default’ 
location 

True 
location 

Path of observer matters in this 
model (unlike pointing data) 

37% 16% 98% 78% 

Pointing biases (VSS 2014) 

Noisy walking Distorted world Inferred location Projection to plane 

Johnston (1991) 
parameters 

Free parameters (abathic 
distance and slope) 

Ground truth 

0% Variance 
explained 
by model 

Errors in estimated 
direction and 
distance of each 
step 

Distance gain 

For each pixel, 
sum likelihoods 
of pointing 
from each zone 

This is a re-description of the 
data, rather than a model 
with parameters 

Infer target location 

Affine distortion of 
room and target 
boxes. Initially, the 6 
parameters were all 
free to vary 

Mixture of views 

Zone a Zone b 

Zone c 

‘Default’ location found 
from fitting data with 3 
parameters (x,y) and g 

Same model applied to other 
layouts of the obscuring 
screens (same layout of 
targets). See last column for 
data in these cases 

Same box layout, 
same pointing 
location, different 
obscuring screen: 
pointing biases 
are uncorrelated 

Effect of screens 

Start 
zone 

78% 

Mixture of views 

16% 

Projection onto a plane 

x’ = ax + by + c 
y’ = dx + ey + f 

Inspired by the affine model, 
we tried out a simpler version 
in which all the boxes were 
projected onto a plane (for 
predictions see final column) 

73% 

18% 

13% 

75% 

Conclusion 
•  No single distortion of the scene can 

account for the pointing biases 
•  Nor can a model based on a noisy 

estimate of walking/odometry 

•  The more successful models assume 
a regression to a ‘cannonical view’  

 

•  The ‘canonical view’ depends on 
both the layout of the obscuring 
screens and the location of the 
pointing zone 

Methods Raw data 
and 
methods 
http://www.jennyvuong.net/
dataWebsite/
rawdata_main.html 
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1st Run
2nd Run
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1st Run
2nd Run

•  These models  are more simplistic 
than correct geometry 

 

•  20 participants 
•  32 shots per 

trial (8 per 
box, random 
order) 

•  At least 4 box 
layouts per run 

Predictions 

Effect plotted 
here as shifts in 
box location: 
all move rigidly 
together (unlike 
pointing data) 


