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Overview CLARITY

clarity-centre.org

What is lifelogging and why bother
Visual lifelogging, devices including SenseCam

Our work on SC data management, events, event browsing and
augmentation

Further uses for lifelogging data
Activity Recognition

Scene Detection

Trajectory Estimation

Incorporating Contextual Information

Lifelogging - where next ?
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MM retrieval ... CLARITY

Access to (visual) multimedia is based on metadata
from content capture, social tagging and other userg-
generated content, or within-frame content based on
colour, texture, shape.

Applications in surveillance video, home movies, TV, TV
news, etc.

Application is typically to “search for a clip”, or to
summarise into something shorter
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Lifelogging CLARITY

clarity-centre.org

Lifelogging is about digitally recording your daily life

Such recording takes many forms, from written diaries to Twitter
tweets, and our digital world greatly enables automatic
lifelogging

Most of what we do can be re-constructed with appropriate
access to mobile phone records, computer network access
records, credit card records, CCTV records, TV subscription
records, in-car GPS records, and so on.

In practice, access to these independent records happens only in
cases of investigation, when we forensically re-construct a lifelog

Lifelogging has become known as the term for self-recording,
auto-biographical, sousveillance
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Why lifelogging CLARITY

clarity-centre.org

Sometimes its for a reason

Work e.g. security personnel, medical staff, etc.

Personal e.g. diaries, etc. increasing interest in Carbon
footprints and energy awareness

Sometimes Its medical
Early-stage sufferers of dementia/Alzheimers show results

Sometimes its for lifestyle analysis
Working with medical practitioners, behaviour analysts and marketing
analysts

Sometimes its for posterity
Recording vacations, family gatherings, social occasions

Sometimes its because we can
And we’re not yet sure what we’ll do with it e.g. MyLifeBits
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Visual Lifelogging Devices cLarity

clarity-centre.org

Much past research focus on miniaturising hardware and increasing battery-life
+ storage e.g. visual lifelogging domain

Steve Mann. Wearable computing: a first step
toward personal imaging. Computer, 30:25-32,
Feb 1997.

Tano et. al. University of Electro-Communications, Tokyo, Japan Microsoft Research
SenseCam
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Steve Mann, U Toronto is a pioneer, trailblazer, geek, CLARITY

rights activist, who has become physically dependent on B
his Eyetap for vision, and has had this validated in court.

His technology is a camera and screen projection directly
in front of his left eye.

Eyetap

By Self-assembled (Steve Mann)
Cost Variable, recommended to buy
Mann's book
Video projection onto inside of Eyetap
glasses
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What about an OTS device re-purposed for visual CLARITY
lifelogging ?

clarity-centre.org

Apple iPhone 3GS

Sensors GPS, Wifi, Accelerometer,
Proximity sensor, compass

... problem is that It looks
like an iPhone !
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... and worse again ... CLARITY

clarity-centre.org

Problem with these is that they are mobile phones,
with add-ons, and always will. Not designed as
lifelogging devices so inherent issues of battery and

of storage capacity

Flip Mino HD

Sensors No other sensors
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Cute, but where does the AV cable go ? CLARITY

clarity-centre.org

Tie Hidden Camera

By Brickhouse security
Cost $199.95
Sensors No other sensors
Image quality NTSC, 350 Resolution TV
Lines
Video? 30fps
Capacity AV cable out
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The AV camera ? It's a capture and store device, typically 5- CLARIIY

8 hours on SD card, attraction of FOV

Camera glasses

Several models available,
$150 upwards
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Other Wearable Cameras cuariTy

clarity-centre.org

Looxie wearable - interfaces
to Android

Helmet cams - extreme sports

Looxcie D
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SenseCam / Vicon Revue cuariTy

Oct 2009 Microsoft announced licensing SenseCam
technology to Vicon, motion capture company from
Oxford, UK.

Vicon initially manufacture MSR SC ‘clones’ which retail
at c.£500 each - associated software is the MSR viewer,
but point to DCU event-based browser. Started
shipping 2010Q1

Vicon engaging clients and customers on what other
sensors should be in ViconRevue-2 ... GPS, compass,
better quality images, etc.
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Why SenseCam: CLARITY

clarity-centre.org

Get the latest developments on healtl

I I ME well-being all in one place. dizcove
L=__=

event over tlme SRR RINUIVIELS STV Health 8 Scienc

rain - Environmental Heroes - £

weliness Stories - Amerca the £

Advances for Alzheimer's, Outside thhe
Lab

By EBEN HARRELL PMonday, Feb >00S

Fancy /s Veesr s Corbi

= =4 #=] £ JE e

Proportion of event
remembered

They sit demurely in rows of plastic chairs, hands in
their laps, awaiting instructions. They have been
dressed carefully by their spouses and relatives in

Il Baseline
. ankle-long frocks or neat cardigans, with crisply

Il Control (diary) A o RS \:\, knotred dies — the overly formal style of the ased.
Experimental Related Organizine this unlikely choiris

(SenseCam) Days elapsed following

REUTERS

| [ ———

A Memorable Device Print | Close this window

RPT-UPDATE 1-Microsoft camera deal
powers OMG share jump

Thu Oct 15, 2009 10:16am EDT

cameras of p to people with memory problems and provide a tool for
Studying how the brain creates and retrieves personal histories

(Refiles to add missing word, paragraph 4) N

n Novezmber 30, 2009

* OMG signed a licence with Microsoft
* Camera to help people with Alzheimer's Disease

* Shares up more than 26 pct, a top riser on AIM

(Adds details)

Thats why he. Moul
rescarchers have begu:

LONDON, Oct 15 (Reuters) - British firm OMG (OMG1.L: Quote, Profile,
Research, Stock Buzz) announced it had received licensing from Microsoft
(MSFT.O: Quote, Profile, Research, Stock Buzz) to launch a small digital camera
aimed at helping people with memory loss, boosting its shares on Thursday.

Called Revue, the camera is intended to be worn around a person's neck,
recording everything they do and serving as a memory aid for people with
Alzheimer's Disease.

1422 13 MARCH 2009 VOL 323 SCIENCE  www.sciencemag.org

"Memory is very visually indexed... and this device is really just trying to help an

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE




&Vﬁ

SenseCam - what for ? CLARITY

Preliminary Study carried out by Cambridge Memory
Clinic, Addenbrooke’s Hospital

Initially, a 63 year old, well-educated married woman,
with limbic encephalitis (usually has no memory a few
days after an event)

Attends events along with her partner
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Addenbrooke’s: SenseCam Work

clarity-centre.org

Memory of an event over time
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Microsoft Research Cambridge presentation: http://research.microsoft.com/~shodges/presentations/UBICOMP_senseCam.pdf
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Addenbrooke’s: SenseCam Work

clarity-centre.org

Memory of an event over time
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Microsoft Research Cambridge presentation: http://research.microsoft.com/~shodges/presentations/UBICOMP_senseCam.pdf
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Addenbrooke’s: SenseCam Work

clarity-centre.org

event over time
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Microsoft Research Cambridge presentation: http://research.microsoft.com/~shodges/presentations/UBICOMP_senseCam.pdf
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Memory Prosthesis CLARITY

clarity-centre.org

Microsoft Research sponsor much work on clinical trials
of SenseCam/Revue as a memory prosthesis

Because these are clinical trials, they take time, but
results are very encouraging for short-term recall

This makes intuitive sense and most wearers can
experience these short-term Proustian moments of
memories flooding back
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Our SenseCam Data

e We have almost 30 years of collective SC data

e One user wears SC for over 5 years, all day

Each with GPS position

e Experiences:

Most people don’t notice camera
Those that do always remember !
Most people don’t mind the camera

&Vﬁ

CLARITY

clarity-centre.org

Have been spotted/greeted by people who have heard
about the ‘guy with the camera’

UNIVERSITY COLLEGE DUBLIN
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SC Image Quality CLARITY

clarity-centre.org

* 40% of images
are of low quality

* Many “boring”
images of
mundane tasks

Terrible Poor OK High = Photo Albu m

Over last 5 years we've developed techniques for
SenseCam data management, initially without user input
or direction

We’ve now developed this into MM data management,
leveraging it for several other applications
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Our Take... CLAﬁY?Y

clarity-centre.org

Our initial purpose of managing a visual lifelog is to take people
to images which trigger recall, but now gone beyond this

To effectively provide memory retrieval cues using images,
memory science says we need to automatically:

e Group similar images into distinct “events”
e Suggest more “interesting/distinctive” events
e “Associate” related events

* Provide potentially additional retrieval cues from other sources

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE
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A. Event detection ... CLARITY

We automatically detect events throughout the day of
the wearer.

We initially used image differences (SBD-like) but now
use changes in SC light readings, accelerometer,
gyroscopic movement, etc., i.e. the contexts

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE
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Daily Browser Overview  ciarimy

am \ y( \ 4—/—

EVENT SEGMENTATION
Usmg MOTION sensors — very qmck & accurate
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Selecting Event “Keyframe c.ariTy

clarity-centre.org

SenseCam Images of a day (about 3,000)

Event-Event Comparison

\C,Iv;ttl;ratsr;e Multi-day Event B est Q UAL I TY Saby ;‘"“\'.‘N‘l:. _
image around

@ Event database containing last 7
() days’ Events
@
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Relea§ed Software CLARITY

< joulukuy 2007 3
o

< joulkuu2007 >

Features:
PI'-‘:‘ m uratlon Q lTlmlamage

MORNING

i descr'mﬁsﬁeﬁﬁp ment

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



Event Segmentation S/W  carity

e Available as open source from Codeplex
\
«~\ DCU/CLARITY SenseCam & Vicon Revue

v

clarity-centre.org

— = - .
gister o

Search all CodePlex projects m

Open Source Community

Browser Featuring Event Segmentation

m Downloads Documentation Discussions Issue Tracker Source Code People

(2]

License » RSS

View All Comments | Print View | Page Info | Change History (all pages)

Home

Project Description

This browser caters for the viewing of SenseCam & Vicon Revue images. The browser automatically segments images into
distinct events, making use of the SenseCam'’s onboard sensors (see paper "Automatically Segmenting Lifelog Data into
Events” (Doherty & Smeaton, 2008)

Updated SenseCam Browser - RELEASED 13th May 2011

Researchers in the British Heart Foundation Health Promotion Research Group in the University of Oxford and CLARITY:
Centre for Sensor Web Technologies in Dublin City University have extended the original SenseCam browser. It is
recommended that all SenseCam researchers now use this browser.

Advantages of this browser:

»  Multi-user functionality - useful for researchers managing data from multiple subjects

» Event segmentation - automatically summarises thousands of images into a small number of events e.g. 2,000 images on
average segmented into ~20 events

» Calendar functionality - easily find a day's worth of images/events for a given date

» Easy labelling/annotation of events

» Platform for future applications - backend database allows for easy extension of this browser for applications to suit your
research purposes

May 2011 updates:

» bug fixed for handling when camera firmware is reset

participant name now displayed on main screen

new participant subfolder now uses participant name rather than participant integer id

calendar updated to now visually show complete bottom line of days

upload of troublesome images now reports more accurate progress percentage

ability to do multiple uploads in single browsing session

ability to cancel concept annotations (little "x" button in image viewer)

» ability to modify concept annotation categories ("Edit Event Type List") in event image viewer mode

Search Wiki & Documentation u

3 people are following this project (follow)

SenseCam Browser Application
Wed May 18 2011 at 7:00 AM
Stable @

No Ratings
673 downloads
View all downloads

Activity E 0 an days
Page Views 90
Visits 46
Downloads 23
Application Runs NIA
> View Detailed Stats
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CLARITY

Detector accuracy

Category A results (Full runs)
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Detector accuracy

Work with
Robin Aly
on concept
detector
accuracy
vs. shot
retrieval
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Detector accuracy CLARITY
Work with
Robin Al 40 Tucim
obin
y X 035 t ECFLM -
on conce i Best-1 .
P 030 T combMNzZ :
detector g 025 | BORDA -
accuracy < 020}
~ i
VS. segment S 05 e ]
retrieval 010 | Lo
005t <" -
0.00 '
o o < < o - - o O
Detector MAP
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CLARITY

clarity-centre.org
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Lifestyle Concept

Concept identification accuracy of our system (avg.
65%) vs. state of the art (68%)
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standard deviations away from sample mean

Comparison of Lifestyle Within

Social Groups

\

_AVS
CLARITY

clarity-centre.org
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Lifestyle comparison CLARITY

We’'ve extended this lifestyle-based-on-distribution-of-
concepts to tests with 36 users from 4 ‘groups’ and
they cluster

Now working with ethnographers and geriatricians to
explore lifestyle comparison, within and across peers,
pre- and post- some intervention

Also coupling with other lifelogging data sources, e.g.
domestic energy usage

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE
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C. Activities from SC Data ciariTy

We’'ve analysed the SC accelerometer data with a view
to ‘learning’ underlying human activities.

Sitting, lying down, driving, walking ...
Built a training set, manual annotation.

Used a SVM to train then test performance.

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE 35
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Sitting/Standing = 75% accurate CLARITY

clarity-centre.org

Using a range of classifiers: Logistic Regression,
Naive Bayes, J48, SVM, etc.

| 5 Test - [ x|
(s : A
— Accl

A 2
e -

600 —

400 —

200 —

01:03 01:04 01:05 ot Sitting or Standing
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Walking = 77% Accurate

aVls
CLARITY

clarity-centre.org
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& 1200
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Walking
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Driving = 88% Accurate

&VQ
CLARITY

clarity-centre.org
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D. Known location detection CLAEY‘T‘Y

clarity-centre.org
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Location Detection — In the Park - N

clarity-centre.org
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Trajectory Estimation CLARITY

clarity-centre.org

A User's Images

UNIVERSITY COLLEGE DUBLIN
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Location Database
Matching
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Trajectory Estimation Results ciariTy

Ground
truth

Accuracy ~1.5 meters —
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E. Event Novelty & Augmentatmmm

clarity-cel

\ m Similar Events - Aiden waiting for bus
|._|_|_|_|,,____1||||||||||||l||||||||||||||l||||l||||l||||| B lm e g s
SN 0 T i e
N NN TS gﬁi---------
l|||||h|h||||||||||||||||||||| | 0TI s

so (AR T TR = o
NN |

[
L e

I CALCULATE INTERESTINGNESS

OF EVENTS

<+ FACE DETECTION

Q00 0 Q@O o0

aaaaaaaa

T T |||||
Selection

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



&Vﬁ

Event augmentation CLARITY

re.org

Here’s a SenseCam picture of Aiden at a pier in Santa
Barbara, CA.

If he has GPS he can search for other pictures in the same
location...
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. ARITY
Event augmentatlon - MmMore cues -

e He receives the following “geotagged” images...

e Then after some processing on text associated with these images we get many
more images, and even YouTube videos at times too!

% PIRATE CRUISES sz

.3 ¢ | e
] Vé . |
=
| £
w ¥ 2
¢ ,
= |
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Event Augmentation CLARITY

Operational from 6 image sources, tested and
evaluated with users.

Bringing the threads together ... event segmentation,
keyframe selection, event importance, event searching,
and event augmentation ...

... we have a system to manage a lifelog

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE 46



. ege. o aVs
Visual Search Facilities CLARITY

clarity-centre.org

SenseCam Images of a day (about 3,000)

S, VR K -l

Vi

[T

@ Event database containing last 7
() days’ Events
@

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



@ My VisuAL DIARY

hlee: 76,430 photos (25 days)

3 4
78 9 10 11 1213

14 15 17 18
22 26 27

28 29 30

DURATION »

29 May 2006

MY ACCOUNT | SIGHOUT | ABOUT

19

EVENTS

25 Favourite Events are shown below. Click on the
photo to replay all photos within the Event

1123

Sort by TIME | SIMILARITY | #PEOPLE




F. Advanced Image MatchlngtLAﬁ?Y

clarity-centre.org

Each feature
point casts a
weighted vote
for multiple
database
images

]

Votes are
accumulated &
the best match

is found

=
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What do we DO ! CLARITY

clarity-centre.org

There are a lot of visual lifelog capture devices

We have a lot of tools at our disposal ...

- Event segmentation, similarity and augmentaiton;
- Concept detection and distribution;

- Activity classification;

- Known location detection;

- Logo and other object detection

We can combine the tools for different applications, for
example ...
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What do we DO ! CLARITY

clarity-centre.org

Work with memory scientists on what makes things memorable,
assess recall of healthy subjects with and without memory
prosthesis.

Work with caregivers on visual lifelogging for early stage
dementia and Alzheimer’s

Work with ethnographers on lifestyle analysis, ultimately leading
to to lifestyle analysis as a tool to measure interventions (pre-
and post-)

Work with healthcare professionals to re-establish contexts for
events in the past

Work with market analysts on measuring exposure to brands
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Speciﬁc work CLARITY

An 82 yo otherwise healthy and active male living
independently at home wore (2) gait recorders and
SenseCam for a one-month period

Most of the time he was at home but with frequent
trips to shops, etc.

Subject has a recent history of falls and was open and
receptive to trying new technology
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Speciﬁc work CLARITY

We can monitor the gait of a
wearer using the SHIMMER

platform.

% g '
The SHIMMER can incorporate "} e ’

wireless ECG, EMG, GSR,
accelerometer, gyro, PIR,
tilt and vibration sensors.

Working with the wearer afterwards, a health
professional can analyse data and diagnose, but a
difficulty is re-creating context
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Comparison of Right Shank Sagittal Angular Velo(cftxﬁﬁfY

clarity-centre.org

Left shank angular velocity
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Differing natural environments can result in different walking patterns or
differences may be due to differences in floor surface or cognitive
challenge posed by surrounding stimuli.

How to determine this ? Dialogue with wearer but sometimes this is difficult.
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Conclusions CLARITY

clarity-centre.org

Visual lifelogging is a rich and varied source of applications for
content-based operations

Capture, storage, etc. technologies are sorted, the challenges
are in managing lifelog data

Many of these re-use the technologies already developed in our
field

The novelty comes at the intersection between our field, and
others

Biggest challenge probably comes in integrating the varied
sources of lifelogging data, both explicit and indirect
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