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Space Perception and Visual Memory 1 

In this essay, I will discuss how Google Maps might be improved by incorporating visual 2 
memory, how to improve a scatterplot with depth cues, and how multi-view displays provide 3 
additional depth cues not possible with conventional displays.    4 

Figure 1 below shows a Google Map result for directions from City hall to UBC. However, 5 
research has shown that people’s “cognitive maps” seldom reflect the actual Cartesian map 6 
distances and directions. Instead, it may be assisted by “visual memory” of key landmarks along 7 
the route [5]. Google Streetview is a database of images taken from street level. These could be 8 
used to allow easier route-finding by priming a user of upcoming waypoints [5]. An 9 
improvement to Google Maps could be to automatically provide images for key nodes in the 10 
route, as simulated in Figure 1, or even an animation of the entire route. For people new to an 11 
area, it could recommend routes passing key landmarks so as to make it easier to navigate. Key 12 
landmarks could be identified, for example, by the number of instances of online photos, web 13 
hits, visual saliency, or mentions in social networking sites. The result might be closer to giving 14 
verbal directions to a stranger.  15 

 16 
Figure 1: Conventional Google Map with added landmarks to assist with visual memory 17 

Recently I tried to generate a scatterplot of the color gamut of an image. However, from a single 18 
2D viewpoint, many points in the cloud were obscured and the 3D shape of the gamut was 19 
ambiguous. To understand the 3D shape I needed to rotate the plot. This provides the shape from 20 
motion depth cue, where closer points move further than distant points [2]. It also reveals points 21 
which were previously obscured – another strong depth cue. I could also shade the points on the 22 
gamut according to shadows cast from a light source to provide the shape from shading depth 23 
cue [6]. Adding a textured floor and projecting a shadow of the cloud onto the floor would also 24 
help to give a sense of depth. Finally, I could use lighter and warmer colors for close points, as 25 
we tend to perceive these as closer than darker, bluer colors [3].  26 

The final example is how a multi-view display can provide a greater sense of space and depth 27 
than a conventional 2D display. Multi-view displays provide many adjacent perspectives of a 28 
scene, as shown in Figure 2 below. At any viewing location, each of a viewer’s left and right 29 
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eyes see a slightly different image (ie 3/5). As a viewer moves their head back and forth, each 30 
eye is exposed to a new perspective (ie 7/9). Such displays add two depth cues in addition to the 31 
monocular cues from the previous example: stereopsis and motion parallax [7]. The former is 32 
achieved by providing a different image to each eye. The visual system infers object depth from 33 
the difference between perspectives [4]. The latter results when a viewer moves their head from 34 
side to side. The geometry of a 3D scene causes near objects to be displaced more than far 35 
objects. With this cue a viewer is able to infer space and depth from slight movements of their 36 
head [1]. As the viewer moves their head from side-to-side different objects also become 37 
occluded or revealed. Since our visual system uses a combination of depth cues, when done well, 38 
the additional cues should allow designers to portray a greater sense of space than by using 39 
monocular cues alone [2].  40 

  41 
Figure 2: Multi-View Display System. Left: schematic view of multiple views projected to different viewing 42 
positions. Right: examples of images seen from various views (1=leftmost, 11= 11th view, etc) 43 

This essay discussed how visual memory could be applied to improve Google Maps, how a 44 
scatterplot could be improved with depth cues, and how multi-view displays can add additional 45 
depth cues not possible with conventional displays.    46 
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