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ClAMYorld Facthook 2007 Est.
Life expectancy {years)

M over 80 W60 -85
W775-80 M5E5-80
Wm75-775 MA0-55
m725-75 MW45-50
TO-725 MW40-45
67.5-70 Eunder 40
B5-67.5 Wnotavailable

@ /+ Dependent territory
#  LIN-WPP-2006 data

http://en.wikipedia.org/wiki/Image:Life_Expectancy 2007 _Estimates_CIA World_Factbook.PNG
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o BEEJRECRIRE
FSR pressure — 2EEIRBIBRE ARCRIZEFSR
SCNSOrs (force sensing resistor)
— 6.3mm * 609.6mm

BRI ESRHA
— RURIFRER
Sensor pad — ECU (electronic control unit)

Data — CAN Bus
* Robust
* Reliability

— Data collector

Collector
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— RGB - YCrCb
Y =0.299R +0.587G +0.114B

Cr =0.5000R -0.4187G - 0.0813B +128
Cb =-0.1687R —0.3313G + 0.5000B +128
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& HIxE

- BENHES

shape circle Non-circle

head hand
shoulder leg

Body parts | palm hand + head
ankle
hand + head

— FEEFRHER£E R
- RELE>5/3
- RELE<3/5

procedure

Decide the shape of each cluster

Find the clusters for feet

Find the combination of other clusters (assumed to be head and hand)

The number of clusters may range from 3to 0

Twelve possible combinations for 3 clusters
+ head -~ hand ~ hand

0 P d® R

Sixteen possible combinations for 2 clusters
+ head - hand
+ hand -~ hand + head

A0V O0%% 0% RN® & &
00V 000000 S NP

Nine possible combinations for 1 clusters
+ head

+ hand

+ hand + head

O ®® ® 006 o

One combination for O clusters

4+ noun




& HIxE

N/ =
([ %E’E % E/\] I% /El\ ‘ Detection Display

File  Tool

Since we cannot separate the head and hand, the cluster with highest position is 221933 jpg Bething

Config: | Camerall [»]

[] Caregiver Nearby Position

[] Bed Cecupancy ] Posture
: ) <« Messagep ==

Type | . ' thih

assumed to be head. All possible combinations result as follows:
1. twelve types for 3 clusters

2. four types for 2 clusters

Type ll () File List () Online

Type i L] Lo o] 1900 Gms

| Caregiver Nearby | Bed Occuuanl:‘:.rl Pasition | Postore |
Bkin View Detect View

3.

Display Bed Diisplacr Biodyr Line Position | 39063

Cluster types Decision

(The position on the bed is estimated as)
head and feet The horizontal center of clusters for head and feet.
head only The horizontal coordinate of head
feet only The horizontal center of clusters for feet
none Not available




e Clustering: DB scan
* Region setting
— Bed region
— Mask: outside the room
— Boundary: where caregivers can only get into or out of the room

[ — i
L= Parameters Setting - E

mnapshot
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Near bed 05 e

Near the bed




» Caregiver Nearby Detector

| Detection Display

Initial

|s absent

In the room
Near the bed

(%) File List () Online

Diizplay kazk




= 1T 4180
e BE% : &8 = BIZIEE + Z2BNE

e Activity Score

- FEFMNori F2E T ERY
iy

i I\/IaX{PS (t),PS (t-l)}{PS (’[)_PS (t_l)}z

- POTRBSENRABER I T BN E - BACEHA - Al
RESEHEE T HA -




5\ 7 B2

L T gLz i PR P B2 RS




B REEAE Z BR )M




3R 4lo] 22

S

HEm SR _
- ERBLHE _

- ERAETE R A/ \
_ REHHEMHE 1

—

FREEA

. XA
- BEEC "EEER,
ERICHEZERR
H TREER M &SP
= R R FT

- EEREEEB T

B ¥ % BIFEE B AT F







LIRS

; NS




BENIRE 2R

A

B #R Ao




G

10

SHFET IR

[ 53001 |1 Tl g B RAEF-3/19

O0~10s
O~1m

B ~5m

B ~10m
W [0m~

O OO |O o

o oo |0 O

o O o | O

O OO

O OO |— — |Ww

o o|o|o w |~

30

5

2008/4/10 "~ T 09:24:25
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Video-based Tracking

ENALAR

‘E

Yale Enalab

Demonstration of Person-Detection Testbed

by Thiago Teixeira




Thermitrack

 Thermal imaging camera for realtime people-tracking
— URL:

— Thermal images: 16x16 pixels, 256 grey levels scalable from
internal 4096 level greyscale

— Frame rate: 30 frames/sec
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COGKNOW

DAY Navigator

» Digital Services for People with Dementia
— Memory Support ,
— Activities of Daily Life ® 16:54
— Social Contacts
— Safety and Security O
* Integrated System =
— Touch screen in the home
Mobile device when going out
Sensorized living environment
Web-based management

Support centre
e Personalized Functions

Time Indication, Reminder f
Music, Radio \ O\
Activity Assistance

Picture Dialing

House Alerts for safety

Mobile Navigation for going home
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SenseCam




SenseCam v2.3

The v2.3 SenseCam shown close up and as typically worn by a user. The model pictured
hera has a clear plastic case that reveals some of the internal components.

Example images captured by SenseCam.




SenseCam H1&

. Power on/off PHYSICAL PROPERTY
" switch )
Size: 85 x 65 x 35 (mm)
Camera Weight: 175 g
lense Colour: Tuxedo black
Material: Plastic
Storage capacity: 1GB

Battery life: 15 hours
Output to

|fd USE
nrra-re INCORPORATED SENSORS
sensor
Infra-red sensor (1 bit)
Accelerometer (X-Y-Z)
Temperature sensor

Light sensor




SenseCam NEl451&

HecelameEr p—

The front and back of the SenseCam PCB (left and right respectively).

 SenseCam takes pictures at
and stores them as files on

internal flash memory.
« We currently fit , Which can
typically




BHEHENEZRA
Infra-red sensor
Light sensor

(Prototype)
MemeXerciser

BB EIGPS

BEHENEZERR
Infra-red sensor
Light sensor

Passive Capture

5

SRR ECER — A0S Aok B 1 22

(Product)

SenseCam
(Microsoft)

(Project) (Project)
MyLifeBits

(Microsoft)

(Project)
Life log system CareMedia

(University of

Video/E E/o0K
IGPS/Gyro/ANiR
E

Video/Audio

&

¥ ,f"g i E’J %

EI"A«‘T{/

MR FH+EE

E= -

N : EHI% E S EHINIRIE
EHIMESECHE h e

th




RIS - RS

Sensors Selected

Wearzble camera Li;?:“ CueChooser| Memary

Audio Recorder Cues

GPS Logger ::) |::>

Caregiver Input

Evaluation results

Percentage of Details Recalled after 4 weeks

100%
Eptt /

0% -

Caregiver-Guided Self-Guided
(SenseCam Viewer) (MemExerciser]

*! Snap Tracks Memory Confidence Scores

HmEE/RERR/ B AR

Caregiver-Guided Self-Guided
(MemExerciser)

RMBPC Caregiver Burden Scores

1l

Control Caregiver-Guided Self-Guided
(MemExerciser)




SenseCam =& [0]gREA =

thoiriiy Lbkd Soew  Plks e | Ligal Soreie Dots | Coinulie Bt — — ]
Froma 51901, T maslamg. 200040000 230401

plalyn o0l 24 4 30
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Lkt Pt Bk (I Fomed  Fotfound

The Microsoft Research Cambridge SenseCam viewer application allows playback
and review of Sensecam images and associated sensor readings.




Touch Screen Interface for Browsing Life-log
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Memaoary of an event over time

LEval af recall

Bl . i.8

" 3
Wttien dary .n v

* SenseCam TRF4 A EEnI K THEF4 s K
Mrs B's recall of autobiographical events. Three conditions are plotted, namely recall when
no memaory aid is used, the effect of reviewing a meticulous written diary, and what happens
when SenseCam is used, After more than a month, Mrs B recalls nothing of an event unless
she has previously reviewed SenseCam images of that event, in which case she has a
remarkably complete memory that doesn’t fadr: over time,
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SenseCam lmages of a day [(about 2,000]

HIINNIIEEEINEEEE

Browsser

l Ewvent Segrmertztion

Ewveart-BEvert
Cormparison within
the Multi-d=ay Ewernt
database

Ewert
Augrnentatio

Composition of
the Browessr

t]m t:l [:I[:] D E] [3 Lardkar irm=
R R i
Mo elty m

Calculation of
Each Bwernt

Ewvert databasg,eéuntaining
last n days" Ewvents




C& - Total Recall

MyLifeBits




Memex
As We May Think, Vannevar Bush, 1945 o

“A memex Is a device in which an individual stores all his
books, records, and communications, and which is mechanized
so that it may be consulted with exceeding speed and
flexibility”

 Full-text search, text & audio annotations, and hyperlinks
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- 1) Hi&

— 2.) device

— 3.) processing
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MyLifeBits Software
/g

SenseCam

GPS import & [
Map display

Enmn
meuE
luume s

Telephone PocketPC
capture tool transfer
tool

: TV capture
| tool

- MyLifeBits —a
store Radio
TV EPG capture

download i m & EPG

MAPI
S Interface
w

Screen saver

Legacy

= applications
MyLifeBits R

Shell '
' \oice ‘ Text

annotation annotation
tool tool

Import files

PocketRadio

player
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Items

| Search Results: 61

Bird on rock 9906 18309

Bladk and white birds 2 9405 15.jpg

Eoats QurCIE- 26.jpg

Bird on shoulder 9305 18.1pg

Elc:-a.bles 19-{'618 ipg

Boobies 2 940618.jpg

e

Boobies 3 9406 18.jpg
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Nike+

« AppleEiNikeS ERFEE, DIsCERPTIBRYEERE, W 1B %< FiPod
BiiPhone, E0Jll FEE2EH

H R EHBEHULNikeplus.comBEHE
It 50 £%




E-diary System (1/2)

Project
— Development & Validation of an E-diary System for Assessing Physical Activity
and Travel Behaviors

Principle Investigator
— Weimo Zhu, Ph.D.

Funding Source
— Funding by the Active Living Research program of The Robert Wood Johnson
Foundation

Sponsoring Organization

— University of lllinois at Urbana-Champaign
Award Amount

— $100,013 (USD)
Award Date and End Date

— January 2003 ~ December 2004

Sources




E-daily System (2/2)

e Atotal of were recruited and they were
asked to collect their physical activity diary data using
the E-diary system for
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I ate lunch for 30 minutes

[ I work on my homework for 20 minutes m"m—r..
x 2114, 01:24.: 70

I rode on the bus for 10 minutes 3 Vsks Tinato
— 07:54 ™ 0714 . 5o 40

I walked for 20 minutes
I packed for 10 minutes
14:59 . 14:29 . 3 [ I packed for 30 minutes
15:30 . 15:00 . 3 [ Driving home in a car for 30 minutes




Armband (SenseWeatrr)

e BodyMediang) - {UREBHEMNILZ%E
o Armband(SenseWear))zD%EE?TE@%EJTEEEF‘:EE
— #5 5 3-axis Accelerometer, Galvanic Skin Response, Skin
Temperature#iHeat Flux
- E%ﬁﬂg@ﬂ%&ﬁﬁﬁﬁﬁ% . Lying Down#& &Physical Activity + I/

Armband Advantage +
Activity Manager + Display
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Armband (SenseWear) Spec.

Galvanic Skin Response

‘When you sweal, your skin
becames more electrically
conductive. This measurement
helps to see how active you are.

3-axis Accelerometer

Measures your motion and
steps taken.

Skin Temperature

Measures the surface
temperature of your body.

Heat Flux

Measures the rate at which
heat is dissipating from
your body.

System
—  Total calories/METSs for free living activities:
e mean error < 10%
—  Total minutes of physical activity:
* mean error < 5%
—  Total step count:
e mean error < 9%
(British Journal of Sports Medicine, July 2010)
Accelerometer (3-axis)
—  Calibrated range is +/- 1.0g
—  The minimum resolution is 0.01g
—  Two-standard-deviation error of +/- 0.08g on all axes
Heat Flux
—  Calibrated Range is 0.0 W/m2 to 300.0W/m?
— A minimum resolution of 1.0W/m?2

— Two-standard-deviation error of +/- 10.0W/m? to
30W/m?

—  Two-standard-deviation error of +/- 35.0% otherwise
Galvanic Skin Response

—  Calibrated Range is 56k Ohms to 20M Ohms (50.0
nSiemens — 17.0 uSiemens)

—  Two-standard-deviation error of +/- 9.0 nSiemen. 50 to
255 nSiemens

—  Two-standard-deviation error of +/- 4.0% otherwise
Skin Temperature

—  Calibrated Range is 20.0°C to 40.0°C

— A minimum resolution of 0.05°C

—  Two standard deviation error of +/- 0.8°C
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« Now we have added so many years to a life, how can we
add more life to those years?
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Thermitrack — Shortcut




Thermitrack — Mimosa

Mim¢

By |ason Bruges Studio for Philips Lumiblade




Thermitrack — Flutter




Thermitrack — Ice Angel




Thermitrack — Beacon




