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e Developed at Cancer Research UK

e Looks like a space-themed
arcade game, but helps identify
defects in real-world DNA
microarray data

e In just | month, data from gamers saved 6 months
of manual data analysis by cancer researchers
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Source: Cancer Research UK



http://www.apple.com/it/
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e Started at Carnegie Mellon U.
(Prof. Luis von Ahn)

s "Free” language learning

{ B

e Adaptive, data-driven approach: very effective

e Low-cost English proficiency exams



http://duolingo.tumblr.com/post/41960192602/duolingos-data-driven-approach-to-education
https://testcenter.duolingo.com
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Translate this text to Spanish

| am a man.

Yo soy un hombre

Mujer | una | nifo

Nina el

Quit VYOoVV®

{

Select "the woman"

\
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la nina la leche

la mujer

Quit VoV
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Speak this sentence

€)' El come una manzana.

Translation:
He eats an apple.

| can't use a microphone right now
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& The company’s business model relies on converting
user’s answers to exercises into paid translations

s [hese translations are of better quality than
automated translations, and are much cheaper than
professional ones

e Duolingo has already been generating revenue from
translations provided by 10% of its user base



AccelWord: Energy Efficient Hotword Detection through
Accelerometer
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ABSTRACT

Voice control has emerged as a popular method for interact-
ing with smart-devices such as smartphones, smartwatches
etc. Popular voice control applications like Siri and Google
Now are already used by a large number of smartphone and
tablet users. A major challenge in designing a voice con-
trol application is that it requires continuous monitoring of
user’'s volce input through the microphone. Such applica-
tions utilize hofwords such as “Okay Google™ or “Hi Galaxy”
allowing them to distinguish user’s voice command and her
other conversations. A voice control application has to con-
tinuously listen for hotwords which significantly increases
the energy consumption of the smart-devices.

To address this energy efficiency problem of voice control,
we present AccelWord in this paper. AccelWord is based on
the empirical evidence that accelerometer sensors found in
today’s mobile devices are sensitive to user’'s voice. We also
demonstrate that the effect of user's voice on accelerometer
data is rich enough so that it can be used to detect the
hotwords spoken by the user. To achieve the goal of low
energy cost but high detection accuracy, we combat multiple

General Terms
Mobile, System, Energy, Efficiency

Keywords

AccelWord, hotword detection, accelerometer, energy, mea-
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1. INTRODUCTION

With remarkable advancement in smartphone technology
and increasing popularity of upcoming wearable devices, voice
control is emerging as an attractive method of interaction
with smart-devices. Voice control applications like Siri [1]
on 108 devices and Google Now [2] on Android devices are
already used by many smartphone and tablet users. Voice
control is especially an attractive choice for wearable de-
vices like smartglass and smartwatch. Such devices have a
very small touch-enabled screen which restricts the applica-
bility of touch-based control beyond a few primitive touch

gestures. For this reason, voice control is commonly used in
Arrant cnmrmereial ernartwratchess (2] snd amartoclagess (4] T+




PASSIVE ROUTE SENSING

Mining Users’ Significant Driving Routes
with Low-power Sensors

Sarfraz Nawaz
Computer Laboratory
University of Cambridge

sarfraz.nawaz@cl.cam.ac.uk

Abstract

While there 1s significant work on sensing and recogni-
tion of significant places for users, little attention has been
given to users’ significant routes. Recognizing these routine
journeys, can open doors for the development of novel ap-
plications, like personalized travel alerts, and enhancement
of user’s travel experience. However, the high energy con-
sumption of traditional location sensing technologies, such
as GPS or WiFi based localization, 1s a barrier to passive and
ubiquitous route sensing through smartphones.

In this paper, we present a passive route sensing frame-
work that continuously monitors a vehicle user solely
through a phone'’s gyroscope and accelerometer. This ap-
proach can differentiate and recognize various routes taken
by the user by time warping angular speeds experienced by

Cecilia Mascolo
Computer Laboratory
University of Cambridge

cecilia.mascolo@cl.cam.ac.uk

1 Introduction

Modem smartphones have a wide range of embedded sen-
sors and are increasingly being used as a novel sensing plat-
form to sense all aspects of a user’s life ranging from health
and well-being to driving style. They are a perfect tool for
sensing user's context and proactively providing informa-
tion to the user that he or she will find useful like a vir-
tual personal assistant [2]. One form of this context sens-
ing 1s place learning that identifies significant places where
a user usually spends some of s or her time regularly,
for example, home, work or lets say a gym. While there
1s significant amount of work on learning these significant
places [22, 17, 6], little attention has been given to signifi-
cant journeys, 1.e., journeys that users regularly make during
their daily routines.




CarSafe App: Alerting Drowsy and Distracted Drivers
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ABSTRACT

We present CarSafe, a new dnver safety app for Android phones
that detects and alerts drivers to dangerous driving conditions and
behavior. It uses computer vision and machine learning algorithms
on the phone to monitor and detect whether the driver 1s tired or
distracted using the front-facing camera while at the same time
tracking road conditions using the rear-facing camera. Today's
smartphones do not, however, have the capability to process video
streams from both the front and rear cameras simultaneously. In
response, CarSate uses a context-aware algorithm that switches be-
tween the two cameras while processing the data in real-time with
the goal of minimizing missed events inside (e.g., drowsy driving)
and outside of the car (e.g., tailgating). Camera switching means
that CarSafe technically has a “blind spot” in the front or rear at any
given time. To address this, CarSafe uses other embedded sensors
on the phone (1.e., inertial sensors) to generate soft hints regard-

T e ae o aT o L1 e ol ey e e B e e o Al o ol . o T T

1. INTRODUCTION

Drving while being tired or distracted 1s dangerous. In 2010,
3,092 people were killed and 416,00 injured in the United States
alone during accidents directly attributed to distracted drivers [37].
Surprisingly, many people drive while being tired or drowsy [33]
and according to experts, many drivers fail to recognize they are
in a fatigued state. Tracking dangerous driving behavior can help
raise drivers’ awareness of their driving habits and associated risks,
thus, helping reduce careless driving and promoting safe driving
practices. Today's top-end cars come with a wealth of new safety
features built-in. These include collision-avoidance, drowsy driver
feedback (e.g., vibrating steering wheel), lane departure waming,
lane weaving and pedestrian detection. By fitting advanced sensors
into the vehicle (e.g., night cameras, radars, ultrasonic sensors),
the car can infer dangerous driving behavior, such as drowsiness or

distracted driving; some cars even trigger automatic steering when
tha rar Armfte 1nta anathar lana Aar hralla hatmrae oatbino danoaranie s




REFLECTION REMOVAL

Reflection Removal using Ghosting Cues
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Abstract

Photographs taken through glass windows often contain
both the desired scene and undesired reflections. Separating
the reflection and transmission layers is an important but
ill-posed problem that has both aesthetic and practical appli-
cations. In this work, we introduce the use of ghosting cues
that exploit asymmetry between the layers, thereby helping
to reduce the ill-posedness of the problem. These cues arise
[from shifted double reflections of the reflected scene off the
glass surface. In double-pane windows, each pane reflects
shifted and attenuated versions of objects on the same side
of the glass as the camera. For single-pane windows, ghost-
ing cues arise from shifted reflections on the two surfaces
of the glass pane. Even though the ghosting is sometimes
barely perceptible by humans, we can still exploit the cue
for layer separation. In this work, we model the ghosted
reflection using a double-impulse convolution kernel, and

(b) Close-up of ghosting
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- “Project Tango technology gives a mobile device the
ability to navigate the physical world similar to how
we do as humans”

Project Tango

Development Kit

POWERED BY
NVIDIA' TEGRA"




FIREFLY

s Jeff Bezos introduces Fire Phone
https://youtu.be/w95kwXy MOY?t=26m



https://youtu.be/w95kwXy_MOY?t=26m

THE NEXT KILLER APP?

I

Computer Vision In Mobile Devices:
The Next Killer App?

2011 Linley Tech Mobile Device Conference

Jeff Bier
BDTI

Oakland, California USA
+1 (510) 451-1800
info@BDTIl.com
http://www.BDTl.com
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AS TOUCH INTERFACES

& From “Communications of the ACM”

DOL10.1145/2184319.218433T
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Mobile computer-vision technology will soon
become as ubiquitous as touch interfaces.

BY KARI PULLI, ANATOLY BAKSHEEYV,
KIRILL KORNYAKOV, AND VICTOR ERUHIMOV

Real-Time
Computer
Vision with
OpenCV

COMPUTER VISION 15 a rapidly growing field devoted to
analyzing, modifying, and high-level understanding of
imaoee Tte anhilartive 1€ ta deteriine what 1¢e hannaninog
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web.stanford.edu/class/cs231m/

CS231M Mobile Computer Vision

Spring 2015
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s ‘Elaborazione di dati tridimensionali”
INL1001836, LM-IF

¢ “Analisi di immagini e video”
INP4064217, LM-TC

s “Bioimmagini”
INL1001538, LM-IBM

s “Robotica, visione e controllo”
INP4063809, LM-IAM
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