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Figure 1. a) The phone is facing down while the screen flashes different colors and the camera captures images of the reflected light. b) The UI of the
phone, showing the main light source and the captured images. c) The UI of the classification server, showing the received images, the classification
results on top and the extracted features (color histogram, gradient, etc). d) 3D printed cases with different height for the pilot study.

ABSTRACT
SpeCam is a lightweight surface color and material sensing
approach for mobile devices which only uses the front-facing
camera and the display as a multi-spectral light source. We
leverage the natural use of mobile devices (placing it face-
down) to detect the material underneath and therefore infer
the location or placement of the device. SpeCam can then
be used to support discreet micro-interactions to avoid the
numerous distractions that users daily face with today’s mo-
bile devices. Our two-parts study shows that SpeCam can
i) recognize colors in the HSB space with 10 degrees apart
near the 3 dominant colors and 4 degrees otherwise and ii)
30 types of surface materials with 99% accuracy. These find-
ings are further supported by a spectroscopy study. Finally,
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we suggest a series of applications based on simple mobile
micro-interactions suitable for using the phone when placed
face-down.
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INTRODUCTION
Today, mobile computing readily affords us the opportunity to
determine our approximate location and to use this informa-
tion to customize our interactions. From navigation to gaming,
or location based reminders to recommendation engines, loca-
tion based services are ubiquitous with GPS, assisted-GPS or
hybrid approaches to sensing [12, 13].

However, fine-grained location information within an environ-
ment often relies on new mobile hardware or sensing infras-
tructures. As a result, less attention has been paid to deter-
mining a mobile device’s exact location, such as if the device
is placed on a desk, in a pocket, or on any arbitrary surface.
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