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..a talk about multimedia, multimodal
lifelogging and how i1t offers a new
opportunity and set of challenges for
multimedia information management ..
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Overview CLARITY

clarity-centre.org

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

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

e Further uses for lifelogging data
— Activity Recognition
— Diet Monitoring
— Scene Detection
— Trajectory Estimation
— Incorporating Contextual Information
— CO, Estimation

e Lifelogging - where next ?
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Lifelogging CLARITY

clarity-centre.org

eLifelogging 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 ali)propriate
access to mobile phone records, computer network access
records, credit card records, CCTV records, TV subscription
records, in-car GPS records, and so on.

eIn practice, access to these independent records happens only
ir:c clases of investigation, when we forensically re-construct a
ifelog

eLifelogging 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

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



aVs
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, Ambient light
sensor, compass

... problem is that It looks
like an iPhone !
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Even worse than an iPhone ... CLARITY

clarity-centre.org

Android Developer Phone

Sensors GPS, Wifi, Accelerometer, Magnetic
sensor, bluetooth, compass
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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

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



&VQ
Another option ... but it needs a netbook in your pocket, CLARITY
and that gives you far more functionality than needed. |

I‘ Wireless webcam and netbook

4

Sensors Wifi, can be hacked to include GPS (with antenna), Bluetooth,
internal card reader, additional internal flash drive, 802.11N, FM transmitter
and modem
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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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Again .. The AV camera ? It's a capture device, not a captureCLAc.i.!eII

and store device

Homemade spy
camera glasses

By Self-assembled
Cost depends on equipment, as little as $40
Sensors No other sensors
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SenseCam / Vicon Revue cuariTy

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

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

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

Expect hands-on practice with prototype in 2010Q1
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Why SenseCam: CLARITY
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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
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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, without having 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

Purpose of managing a visual lifelog is to take people to images
which trigger recall

To effectively provide memory retrieval cues using SenseCam 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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Daily Browser Overview  ciarimy

am \ y( \ 4—/—

EVENT SEGMENTATION
Usmg MOTION sensors — very qmck & accurate
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Visual Search Facilities CLARITY
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SenseCam Images of a day (about 3,000)

S, VR K -l

Vi

[T

@ Event database containing last 7
() days’ Events
@
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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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Suggest Interesting Events  cLariTy

clarity-cel

imilar Events - Aiden waiting for bus
N W&
SenseCam Images of a day (about 3,000) ! m S‘ ilar Event iden at the office corridor
101 L | S o o
wed | T 3

TR ATTMNN | > | Se—

l|||||h|h||||||||||||||||||||| | O T Eﬁm

so (AR T TR = o
NN |

[
L e

I CALCULATE INTERESTINGNESS

OF EVENTS

<+ FACE DETECTION

Q00 o LG OO
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: CLARITY
Event augmentation

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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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

Does it work?

Yes — we have it 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
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@ 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




Released CLARITY Browser

Friday =~ 1541 Photos (13:34 - 1848)

09 October 2009

You can touch one of the events below to view the photos within it.

&VQ
CLARITY

clarity-centre.org

il

Show Calendar

Touch the button
above to view different

days

Add

J

Help

m
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Event Segmentation S/W  ciary

e Carnegie Mellon University .
e CWI, Amsterdam .
e Lulea University of Technology e
e Olivier Zangwell Centre

e “Mrs. W.”

e University of Leeds

e University of Limerick

e University of Toronto

e University of Utrecht

e + 9x users in DCU

Sussesx partnership NHS trust
University of Oxford

Halvar Jonson Centre for Brain
Injury, Canada

Uni of California, San Diego
Hochschule Furtwangen
Utrecht University

Twente University
University of Tampere

University of lllinois
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Overview CLARITY

clarity-centre.org

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

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

e Further uses for lifelogging data
— Activity Recognition
— Diet Monitoring
— Scene Detection
— Trajectory Estimation
— Incorporating Contextual Information
— CO, Estimation

e Lifelogging - where next ?
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Identifying Activities using accel. - AriTY

Sitting/Standing = 75% accurate
Using a range of classifiers: Logistic Regression,

Naive Bayes, J48, SVM, etc.

& 800+ =)

600 —
400 —
200 —

0-

-200— e e

-400—

-600 — . . . . —y . ,
01:03 01:04 01:05 01:06 Sitting or Standing
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Identifying Activities using accel. CLAEY?Y
Walking = 77% Accurate

01:41 01:42 01:43 01:44 Walking
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Identifying Activities using accel. als
Driving = 88% Accurate

CLARITY

clarity-centre.org

Test !EE
& 1500 —
1000 —
500 —
0_
-500—
-1000 - T T T T L.
10:54 10:55 10:56 10:57 Drl\“ng
\ v,
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CLARITY SenseCam Work
Activity
Recognition

using Images

27 “concepts”

Outputs manually judged
on ~95k images (5 users)

UNIVERSITY COLLEGE DUBLIN

Vehicles External(46%.) Road (47%) Steering wheel (72%) Inside of vehicle (60%.)
Indoors (82%) ToﬂetIBathroom (58%) : Stawrcase (48%)
_ Outdoors (62/ ) Buildings (59%) Tree (63/ ) View of Honzon (23%)
Grass (60%) Sky (19%, ) Vegetation (64%) Screen (78%)

~
Reading (58%) Meetmg(34/ ) Office (72%) Presentauon(29/ )

Foodfeating (41%) Hands (68%) Holdmg cup (35%) Holdmg phone (39%)

el

Faces (61%) People (45%) Shopping (75%)




standard deviations away from sample mean

Comparison of Lifestyle Within

Social Groups

\

_AVS
CLARITY

clarity-centre.org
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Use Case: Dietry habits CLARITY

clarity-centre.org

Consider using even only the “Eating” concept...

e Detect events where user is eating - visual and
accelerometer

e Allows us/family/dietations gain more complete
record of our eating habits

"hoose a day in the calendar to get some advice!
You should not est that much sweets, fats and ods. Use them sparingly!
Choose a day in the calendar or

Next time try to take less meat, fish, eggs or products m this group.
Don't forget a bigger amount of vegetables next tame!

O ..

Click to get some advice! 2 ke 23006 3
lun mar mié jue vie sib dom
2 30 31 1 2 3 4
H I8 2 101
12 13 14 15 16 17 18
19 20 21 22 23 24 28
26 27 28 29 30 1

Breakfast: Milk is important for our bones, you started your day with a perfect amount of milk!!
You can take as cereals and bread as you want, and they are perfect at breakfast!!

Fruit and vegetables are good for your health. You introduced it in your breakfast, well done!!
Come on!leave the sweets and food from meat group for huch, or for dinner!!
Lunch: Remember that you can always have some milk derived product as dessert!
Lunch with bread... perfect!!
Great amount of fruit for hunch!!

You can introduce some vegetables in your lunch!!

Meat, fish and eggs. Proteins for your body, good hunch amount!
Afternoon smack: Remember: afternoon snack has to be light. Try with's piett ¥
Dinner: Milk is important for our bones, you can take some milk derved oduct
Dinner with bread... perfect!!

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE
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Y MY DIET RECORD S

T F s!ls m 7w T FslsmMmT1Tw T F sl vm 1T WwWTF s &M T WTF s &8 M T
> CALENDAR

WEDNESDAY 17 OCT 2008 My total calorie
This day’s food intake is as following: Lo ba|anCe fOF eaCh day

|= over time...

Meal 1
10:47am §

4 Meals h ;
Milk
2,118 Calories Moot
jmm—  Vegetables
f Frits
Selecf a meal to annotate and/or see _ Bread / Rice
the type of food eaten for that meal 4_ Other Starch

'/ eal2 |
/ Detected ‘eating’ 1:200m |
events listed, for the

This re-calculates the
overall calorie-
exercise balance and
displays on the
screen
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Setting Detection — Watching TV ¢ ariTy

clarity-centre.org
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Setting Detection — In the Park _ =/-

clarity-centre.org
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Trajectory Estimation CLARITY

clarity-centre.org

A User's Images

UNIVERSITY COLLEGE DUBLIN

I
e
Y
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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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SC + Other Data Sources ?  cLariTY

clarity-centre.org

4
il
| ‘ \\\
SENSECAM: Images
‘ PHYSIOLOGICAL: Heart Rate,
body temperature, breathing rate,
‘ sweat ph analysis

PHYSIOLOGICAL:
Posture monitoring

BLUETOOTH:
People around me +
FAMILIARITY

!

PC: E-mail, web pages visited,
documents worked on
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CO, Estimation CLARITY

clarity-centre.org

Here’s a green application - estimating co,

In Ireland, 36% personal CO, emissions are transport-
related, 31% are electricity, 33% are heat

Can we use lifelogging devices to estimate our Carbon
emissions - important to raise awareness, Carbon
taxes, etc.

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE
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Classifying Activities ity
Driving = 88% Accurate

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

Driving
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More complete CO, Estimation cLariTy

clarity-centre.org

2 simple sensors
Domestic power logger
Wearable accelerometer

Use Case

1 user: power logger + SenseCam
2 months: 963,000 domestic power readings + 3,020,900
SenseCam acc readings

40kgs CO,, €18.43
CO2 Output

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE
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Complete CO, Picture on TV

Sun 01 Nov 2009

DRIVING CARBON/COST

Vv

r
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clarity-centre.org

IN:12°C

OUT:10°C

DST CO2

€6.75 14.3KG
€171 3.3KG
€345 11.0KG
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Overview CLARITY

clarity-centre.org

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

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

e Further uses for lifelogging data
— Activity Recognition
— Diet Monitoring
— Scene Detection
— Trajectory Estimation
— Incorporating Contextual Information
— CO, Estimation

e Lifelogging - where next ?

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE 54



&Vﬁ

So what was Multimedia cariTy

.. and why is lifelogging a new challenge ?

We used to believe that multimedia = {image, audio,
video}, maybe with 3D, text was poor multimedia

Then we started tagging and mashing and creating
UGC and volume increased and there’s the challenge

Lifelogging is based on just a few sensors ...
accelerometer, energy, maybe a camera ... and it
leverages into such useful information ... useful
because it is personal, it is me, you

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

clarity-centre.org

Because it is personal, and it is now, this is
information that matters, to me.

From raw and noisy signals is extracted meaningful
and useful information

It can be events, encounters, social interactions,
people, activities, and it can be at multiple
hierarchical levels

The challenge is managing, delivering, filtering, etc.
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