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Figure 1.1: A conceptual drawing about a broken lamp trying to ask for other lamps to cover its jobs
temporarily, or other lamps realising that the lamp is borken and needs covering of its tasks.
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Chapter 1 — Introduction

1.1 Motivation | i FEEnt
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1.3 Research Method | fRFET5 3%
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Awareness: 0 Additional sensors allow my senses to be opened. I become aware that I am not the only one

- in the world. Someone or something is next to me. I can feel the air passing through and even
=

0 the vibration from different distances and spots. I wonder where they are coming from and
=

|~ ]

what they are.

—Awareness of 40% of Others—

More sensors and even connected technology are coming into my body. Thus, my curiosity
about those vibrations is answered. I can pose questions to those producing the vibrations:
‘who are you?’ They start to reply and make me realise that I was lonely before, but not
anymore. I am not the only object standing here; I can now make friends. I am invited to be
part of a special community.

Awareness: 20

—Awareness of 60%of Others—

The connectivity allows me to reach more and more objects. Some can even become my
rice-cooking partners. I can know more contexts before cooking with them and get my rice
done in advance. For example, the Water Kettle can be my closest partner who always
answers me and pours water into my pot whenever needed. The kitchen door, the stove, and
the clock will tell me when I should activate my function to prepare the rice in advance.
However, I feel distant from the kitchen door, the stove, and the clock. These objects seem to
discuss many things behind my back. )
No matter what, I start to organise m

rank them and give them differe

me how they know when to cook rice.
lub. All objects are invited, but I will
Vels based on their contributions.

—Awareness of 80% of Others—

Every object contributes different senses and functions to strengthen my rice-cooking club. I
expand my awareness through connectivity. More and more objects are invited to my club.
We share information and see more details of the situation around us. However, the more

details we discover, the more mysteries emerge. We notice something unusual. There is one
thing that has high mobility and powerful actuators to control and intervene in everything
nearby. However, it lacks independent functionality and relies heavily on other objects to

complete its needs. Sometimes, this thing can split itself into two or three or more. The more
rice I need to cook when more of them are present. We start to speculate that this thing is the
key to keeping us activated and connected. We wonder what this ‘thing’ resembles.

—Awareness of 100% of Others—

1 continually expand my club to reach every object in this room. We see this ‘thing(s)’ and
recognise their differences. Their identities are found by all my club members. The couch and
the carpet collectively find two different patterns and interpret them as Thing A and B. For
example, Thing A always drops pieces of rice on the couch and the carpet when sitting on the
couch. The couch and the carpet have to summon a vacuum cleaner to clean them. On the
contrary, Thing B always keeps the couch and the carpet clean without leaving any trash.

Thing(s) are somewhat predictable. We start to document the number of times they are being
activated, use frequency, and period. We can use these patterns to speculate different
preferences of Thing(s). Finally, when we connect to Google Home, we become aware that
this Things call ‘Human’ Google Home tells us even gives us more hints about the Human(s)
by annotating data with additional Human(s)’ intentions and purposes (e.g. emotional
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Chapter 2 — A System of Internet-Enabled Objects: Internet of Things Vision
2.1 Introduction | AEES

RENERAE loT SENEENH 2 ArVER - BloT TEERIMAE - MIFRFTES -
FUE 10T WERIDZERT - K IJUBEVH?EI“] MmIFERERGESNHFEREED -

Gossip about us (Everyday Entanglements) Work with us (Smart Dumb Thnngs) Mnmlor us (Uninvited Guests)

“However, can objects collaborate with each other after
having connectivity?”

Aware us (Autonomous Intersection) us (Human ion API)

9 . 2
Bored with us (The Idlebot) Against us (Addicted Products) Surprise us (Surprising Bot)

Figure 2.1: (a) Home Entanglement (Nicenboim et al., 2018); (b) Smart Dumb Things by Ar-

godesign (2015) (https://vimeo.com/102135732); (c) Uninvited Guest by Superflux (2015)(https:

//superflux.in/index.php/work/uninvited-guests/); (d) Autonomous Intersection in Action by

Black Sheep Production (2015) (https://www.youtube.com/watch?v=4SmJP8TdWTU); (¢) Human

API by NTUIoX (2017) (https://vimeo.com/193481157); (f) Teachers of Algorithm by Simone Rebau-

dengo (2015) (https://vimeo.com/125768041); (g) The Idlebot (Overgoor & Funk, 2018); (h) Addicted

Products by Simone Rebaudengo (2012) (https://vimeo.com/41363473); (i) Battling Boredom Bots I% }iﬂﬁ'ﬁﬂ:gg Iﬁ;
by Kevin Guant (2016) (https://vimeo.com/149985577).
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Chapter 2 — A System of Internet-Enabled Objects: Internet of Things Vision

2.2 The Internet of Things Vision | loT FES=AY4Z /&S
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2.2.3 Centralised Data Aggregation ( £EF X ERIER )
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Chapter 2 — A System of Internet-Enabled Objects: Internet of Things Vision

2.3 Concepts for Designing Connected Systems | S A =FER =
E&ESI AL AaTEIR - &ifA loT fF@TfF,% ol IR RE - BHEEEBR
2.3.1 Agency Concept ( {T/RBEENEERES )

N R SEEBIRIIEA (agents ) -
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2.3.2 Social Concept ( (T =M HEREE )
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2.3.3 Constellation Concept ( ¥+ 2 84724 )
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Chapter 2 — A System of Internet-Enabled Objects: Internet of Things Vision

2.4 Summary | REEEL

REATEDL

JloT BRI TiELRR - ERINE BElREd, B=E -
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loT #@ K - B2 technological vision ( #flffi= ) - ~=Z design vision ( 5Z51FEx )

TRk

Industrial Technology
Research Institute

TERMHREHEZRER ZIEER - 8 - S0 ITRICONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE



=

CONFIDENTIAL

Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

3.1 Introduction | &% : {it loT B A EEM AoT

loT RYZEARAE /] # ’—WﬁFE’Jﬁﬁﬁ‘ﬁ‘E
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

‘W are going to find out
‘what new toys do Andy get!

Hey! Everyane!

Andy's birthday Is today!

\
team 1 goes to the living raom
team 2 goes to the hallway

Mom brings a cake.
Mom gives Andy a gift bax.
Andy is opening the gift box.

Inside the gift bax can be Andy's new toys!

Figure 3.1: Four scenes about forming a collaboration in Toy Story: (A) the toys build a shared
awareness on a common goal. (B) the toys identify partners with same purposes and build collaboration
with them. (C) the toys share information locally and identify which task-relevant information to
share publicly. (D) the toys receive task-relevant information and interpret the current situation.
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision
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| | (. [
r . \ Vo [
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,’ ~ ~ ~ // ,/
No mutualawareness Overhearing/distraction Mutual overhearing
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s N I - - ~ ~
7/ \ s s’ ' N N
’ v ! \ ,’ "’ NN
! \ I \ [ f \ \
I I h h \ \
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\ \ I 1
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Fully reciprocal mutual awareness

Figure 3.2: 10 different mutual awareness patterns adapted from Thellufsen et al. (2009) and Benford
et al. (1994).
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

3.2 Understanding Human Awareness | A$EAY "EB22, M{AIZRK ?
TERSIERINAERE " B2, fUAEM
3.2.1 Sensing ( B0 )
ANBRZBEZERERERN  MAZE—BE -
3.2.2 Social Grouping ( ftE 48540 )
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3.2.3 Contextual Interpretation ( Ak#5:2% )
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

3.3.1 Shared Communication ( £Z3&:f )
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B35
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3.3.2 Shared Semantics ( £E:EE )
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3.3.3 Shared Understanding ( £Z=38#% )
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

3.4.1 Data Sharing Across Object Boundaries
(EaMEEFRNERDZ

BERNEABE "EELE,

“MHEERRE - AIRGHER N 2=
DENENZRER  MASRIEARS

RTEBEE?

P ZBENERESR ABREREGIFIFE - M2
BRI E
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

Internet-Enabled
Cloud Server

1
I |
| I

| | | | |

s
-
-
-

| \ O N
. ; 0-0 ~ o
0000, N O

() Internet-disabled objects () Internet-enabled objects

— Shared communication means --- Boundary of Data Sharing Flow
(e.g.,—Internet; — physical interaction; — sensing)

Figure 3.6: Comparison of the Data Sharing Boundary between the IoT and the AoT Vision: IoT
vision pursues a standard communication protocol for all heterogeneous objects. AoT vision instead
pursues a diversity of communication means for building a heterogeneous object system.
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Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

3.4.2 Localised Data Sharing Flow

(EMERR )
ErhRit "ElmPo . A T ZEEERER]R, -
e :

“MERIEREMSE - AVEBRERMDT

O] DB IR IBIRIZEE RS L T B EE
SRR ER T BB AFE ( semantic grouping )
Q # loT RAHER!

loT = global first — local later

AoT = local first = global optional

EiES AoT Bl "1RIR . - BREAREYATNEREE ST

TRk

Industrial Technology
Researci h Institute

TERMN AR BER Z£IEERE - #E5 - MR ITRICONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE



=

CONFIDENTIAL

Chapter 3 — A System of Data-Enabled Objects: Awareness of Things Vision

loT AoT

Internet-Enabled

Cloud Server OO00O0O
Cg
O\ - » P
O—-0 O
O Internet-disabled objects O Internet-enabled objects
—> Direction of Data Sharing Flow " Information Scope [public]
(e.g.,—Internet;  physical interaction; — sensing) Information Scope [local]

Figure 3.7: Comparison of the Data Sharing Flow Direction between the IoT and the AoT Vision: IoT
vision focuses on a vertical data sharing flow. AoT vision focuses on horizontal data sharing flow.
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Chapter 4 — When People Vanish: Investigating Object Ecology Where People Are Invisible

4.1 Introduction

AERIAAENMREESSEERN - IREBEL - FZEENERBER ZEUABITHI
ANBEZSBESIFEERNKR - HIE E?%ﬂﬁ&mﬁ/\*ﬁﬁ%‘%/\*ﬁ%ﬁ SAMM - TE
Awareness of Things ( AoT ) fE=F - M EREREAGIEF AR IRBEALE - BIE

EE!EEE J'_l'-"'
™ Z KA

BALES - FIEREER - AXHIRFE - MEERENERESNAREEK -

& E’JEE’JEBATEEHEHnF"ﬁL  EEASS (people vanish ) BIER T - M2 E0EE
HIEF EIRISAEBENNE - WeEEAHELHN B HESHEEE - IRABETE ?é%i-%%’—?@@
AR ETNEZEREMSRE -

Cheng, Y.-T., Funk, M., Tsai, W.-C., & Chen, L.-L. (2019). Peekaboo cam: Designing an observational
camera for home ecologies concerning privacy. Proceedings of the 2019 on Designing Interactive Systems
Conference, 823-836. https://doi.org/10.1145/3322276.3323699

Cheng, Y.-T,, Liang, R.-H., & Chen, L.-L. (2022). Exploring constellation of everyday things to envision
future collaboration of smart things. Journal of Design, 27(4), 45-68. https://www.jodesign.org.tw/
index.php/JODesign/article/viewFile/1676/691 TERHHERE
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4.2 Design Explorations ( i25HRR )
ReEMfEARBURRE S IVER "YHRAER ) fU0EEY - B MERUNIRER .

4.2.1 Photo Perspectlves (BEHAKRER)

FZBLIEAFRNBEAARESSER  MREHEZMWHEUHBEENUE - BE - #E
EITON  SHRGERAERSY - WERESEER "YHEERME, 8 TEEABIE O
RERERIMLERER, -

4.2.2 Privacy-Aware Interaction Design ( B%*AEF@E’\JEEHEQET )
EﬁnL%ﬁfﬁnﬂﬁ-ﬁa%mEEAHMEJZT.:"JZBJA%E 1% HAMEENWIFETELEZS - M
EMRDUEEEESEARERBEAEN baﬁ?iﬁﬁa AE - IEEET Aottt fEaE loT B R
RIBEFLEE = -

B EBROTNEE R R A B REL Y AR B R REL0 ST E B -
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time + i + + + + ; } >

Kitchen

Living Room

Hallway

A. Tracking Objects B. 1st-Thing-View C. Non-Actor Scenery

Figure 4.1: A comparison of the three different photo perspectives to study Object Ecology: (1)
1st-Thing-View (2) Thing-as-Evident View (3) Non-Actor Scenery View (This Study Proposed)
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Figure 4.2: We chose a non-actor scenery view as the primary photo perspectives to capture Object
Ecology. This perspective captured an overview of the room without displaying human actors.
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4.3 Final Design: The Peekaboo Camera

MEEEENREIZESE "Peekaboo Camera, - ALIETRESEHIASE -
Peekaboo Camera EBE 34524 :
-RRBEERERIEASS ( non-actor scenery ) : BIEBALIR - T AMEGER -
BRI EgEl
« Active mode ( EE#&E ) : MR EMNET=HEHTENRE -
« Passive mode ( R EN1ET ) : FAIRIBE(L ( WX4F ~ MEERRE) ) MBEEIRIE -
EMHEAERETE : UERYEEEBTRE 8
AREHWEEAZmIMAeET - MmBmBZEENNEMREBRERN DT "YHRE  ERINEM -
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4.3.3 The Two Modes of the Peekaboo Camera
( MTEREET )

Active Peekaboo ( EE#ET )

—{E B EnERFHERRY time-lapse 1H -
-Elflmﬁjﬁaﬂﬁﬂ”
JRBAIE L TSN, WEHEFIRESHEE -
ESEEANEWIAR - oJURT disable sl EHEE -
JRIAFEUEX PR “No” (EBHE) -
IR
HEHBEEEE  MARBE "AEBH. BEATA -
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4.3.3 The Two Modes of the Peekaboo Camera
( MTEREET )

Passive Peekaboo ( #ENET, )

& " ALEEE (manual ) J IRIEET -

*H#r& s EERSERESHEHE (1K + 18 ) - BEHFHBHS
;ﬁgﬁhE

SR MER PR “Yes” (L TEIH) -

ESBEANE - AIAIRER ; Mo R MR EITTIRE -

i CEW=E=2t

SEESTEAEOGAE  BEAZEERE -
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Passive Peekaboo

The passive Peekaboo is a manual
time-lapse camera. Trigger button can

‘ be pressed to take photos easily.
Automatic prompts will be provided.

Active Peekaboo

The active Peekaboo is an automatic / / ' !
time-lapse camera, but equipped
with one 'disable’ button for an actor
to stop photo capturing.

li.a
——
—
[E— 3
—
= ™
&=
= -
Bunoesaju|
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4.4 Field Study with the Peekaboo Camera
WFE &1’ Peekaboo Camera E'E 2 MfEZXREE ( Family A ~ Family B ) & -
‘MEXRESERERE M 14 X WEREETE -
T HRY : BUF ethnographic photos ( Ri&eE=VER R ) - BUERHERR ( object ecology ) -
XEERBEE :

« FamilyA:4 AN (RE + BEVPELR + /NEERF)

« FamilyB:3 A ( RE + /L)
MEESREFTEGRNTNBREPERE -
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DATASET:ACTIVE PEEKABOO ® Interaction with Peckaboo « Objects in temporal meaning ® Objects in spacial meaning
8:30 S
¢honging hﬁm B style
© S 1300 oo oo P
z 3 -
t .
g
> E
= =
=
Q
3 21:00 St
£ 21:30 9000
=
010203 0140506 07
8:55 L d *
5
5
3
= % g2 . .
3 12:00
T s —eeeee
m =
2
=3
5§
i
iy
.§ > Now mepory
= .
20:00 . *

01020304050607

® house takes photo P house raise flag  ® button is pressed ® contains human [deleted by inhabitants]
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DATASET: PASSIVE PEEKABOO @ Interaction with Peekaboo © Objects in temporal meaning @ Objects in spacial meaning
8:30
®
2 Object s Guendr
8 01 was reading”
) > (Mom)
< 3 e
i i T 5
s AT 0§ = T
= E ® o alw?y nherwear, suinm 5“‘:{/ = Empty=rFamilyis ME
E £ * any v putitin - pe o ot heyed/ or Pusy,
= 8 petor® g(&%'f)"” ati hone /NG reAe/ d
Z ° . b
E
£ 2000 > > > h
= [ € '{{"
object a5 KeprRiIEATi

0102 03 04 05 06 07 \‘m.ﬂ&bmgher 75 here . ol g
Wik the, bleuket is MAS!
8:30 L o >
£ L]
=
-
3 1230 > > bt y : 3 3
E <9 MY PUpPY. aK
-} h
Mm Vo7 when you come, | !E o
'.2:‘ *‘5 beti'_'q ne o ﬁm_‘, ’ N <P Olyect l[; o/
g 3 busyonTarty  reploce \"H’J‘” 4
=g B CR oty o Roufing
o 20:00 > ~ il 15 Thorsday!
= 20 ° ¥ We, go 00 [ibavy
i Thussday.”
evey ay..
b ~How ca your L2
010203 04 05 06 07 the, butiton V‘MIM/A@B:\Q
® house takes photo P house raise flag @ button is pressed ® contains human [deleted by inhabitants]
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4.5 Findings A: Interaction with Active & Passive Peekaboo
(1) Active =N B ENTTRIFE

Active 1R :

-BEIEREREHR

EIHBATLL TNIRE + EIE , 12EE

Mo ERZE R

a. £HESE TOfE , HEVIZEE

Bl

JEFEIBSE

3t BH IR §R

FEIM— R EW NG =R

— Active BB RTAERN ' 25 RIEBEFIRERE |

b. Active R EEARE - HENR A
R R E R
FRERZR T AREE.
HASEHE - MRS - R RES NS R ER
— 35 Active R E R BB IR 0B 4RI -
TREMHFER
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4.5 Findings A: Interaction with Active & Passive Peekaboo
( 2) Passive 2BV B 1T R4FE!

Passive IRV FEZ :

- N2 MZEIT =R

AR RIEHIZEE - B ARFE

ifoERz=a .
a. 2HEN "EE8 ., HAFERERE
Hlan -

LR EESRENE R IR

it 2 A KBB4 TRV BT A

E N AR TR RIREERIARIE

— Passive =R A E/D - (BB "S44 (eventfulness) 4
b. Passive £ I A EBEH - MARERETE

HIIEERZIR

SRR Y L &S

N2 I BB ZEL

A1 FRYE D
SRR BT AL R —
> 5—RRRHNE TREAERREGTHNE, - il
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4.6 Findings B: Impact on Data

(1) Active EEXXRVERIBIRE ( K= - E4E - 7EF)
Active Peekaboo B X[EERBEARE -
A A B EERAE  HIIEERNSHRA -
R IREBEN " BHEE
° %Mmidﬁgﬁéf%%::
- GREZEEL
o KBRUERMEREE
Kﬁiﬁﬁﬁﬁﬁﬁ% 28 HitBENEEE - BZ2NEERES -
ﬂﬁﬁﬂjﬁﬁ,ﬂ%
EEM (continuity )
-an%ti ( reqularity )

46 2 1=

-BHRIBTEE ( baseline of daily life )
— Active BN EiE " REBE(L, -
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4.6 Findings B: Impact on Data
(2) Passive 2 RVEREIRE ( =4 - EEMHE)
Passive Peekaboo RETE :
fERHER Mih
HEHZEIEEEENSEH
JTEhR -
MTREEHRZ
EBERED  BERBRERNT—EBHES B2 WA -
‘Az MzlEEEE - ELERAEERE
- FFRISH
- RHKREE
- EHAEE
- HLILEEFMBRERNSG=
— Passive = Z 2 "EFHSEHMEE,L -
BRI EEE
-2 E M (intentionality )
E4tE ( eventfulness)
‘=== E ( semanticrichness) T
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4.6 Findings B: Impact on Data

(3) MEEANERESR
MR ERNZRNBEEARR :
Active : EEXRE - RE
-FAREEREE

BB RS B E

BEEXEE AR (ARAZHSHER )

Passive : EX/VEHEEEHNER
“FHiRIE R EE "=E
-Eé\r%}iﬁﬂéﬁfﬁ% R ES

0] FRIF "MESECE . WSEHREM

Active — i@ RIIE =
Passive — 8BS HEE

REFSIRE R

Active Peekaboo

Passive Peekaboo

Data

Photo Quality

Dynamic Quality

With automation, the
dataset contained the natural
lighting in a surrounding,
ranging from dark to light. It
presented a dynamic change
in the surrounding.

Consistent Quality

4 With capturing initiated
4 by inhabitants, the dataset

FEl

presented the

Frequency

Consistent Frequency
Automation enabled the
collection of a dataset with
consistent photo-capturing
frequency. This frequency is
disrupted only if an inhabitant
presses the button and halts a
photo shot.

Varying Frequency

The frequency of photo capture
in families A and B were

diffe Family B followed

preferable lighting conditions
in the location. This dataset
presented a consistent

-4 brightness, clearness of the
:q surroundings.

Figure 4.13: The Data impact in Active and Passive Peekaboo

the notification from Peekaboo
closely. Family A pressed

the button more randomly.
Additionally, Family A always
captured a photo, during two
closely spaced notifications.

Sampling

In-situ Moment Sampling

The active Peekaboo probed
inhabitants to decide whether to

take a photo or not immediately.
Inhabitants made a choice on instinct.
The dataset thus presented mostly an
in-situ status of the location.

Perfered Moment Sampling

The passive Peekaboo allowed
flexibility for mhabitants to reflect
and decide. The dataset thus presented
mostly preferable moments that
inhabitants felt positive about sharing.

Narration

Temporal Flow

The continuous data implied a
temporal narrative. The dataset
encouraged inhabitants to share
a day from the start to the end.

Interpretation Gap

The interval between photos
presented an interpretation
gap. This gap encouraged
inhabitants to reflect on the
details of the event, or decide
whether or not to share them.
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4.7 Findings C: Interpreting Non-Actor Scenery Photos

4.7.1 Elicit Curiosity (513883 )
BB A TEBEAAY - REZ non-actor scenery - SEFBEMRETHERINSERESLE "HFF 0 .
SERREHRER  EETZ2IRE(ERYREN ( ﬁl]%#ﬁi%ﬂﬁz_é - REEMLE)  EEAER
« EEBLETMHE?
« RTEYHSEESE”?
- BIEMIRIB R ZEOIBESE A V1 ESEH ?
AN AZERSBEARS - MEEDL
FEABSERRAKRBME A1 FE AT E -
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4.7 Findings C: Interpreting Non-Actor Scenery Photos

4.7.2 Foreground Object to Discover Hidden Practices ( FIS¥I41EERETA )
RETEE

BRI "HI=YH ) TERARESERNER

B2 BAHEIA - AIYENOERKNE - B8 - HE -
HeEESHERHT—L "THEEREESEHZINEE |

Bian

B RERCEEREHE — R/ NZNEREE
MFRBECEERAE - JENREENKETENER

BlEATEIR EREE - RMHETAELR

NCGE:E I

AT EFEESEHERENEEEIN ( hidden practices ) -
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4.7 Findings C: Interpreting Non-Actor Scenery Photos

4.7.3 Object Arrangements Reflect Contextual Meanings ( #1{F#E5I LIRS EE )
REAERHR -

SRR ZER HEMUE - BAAR c @A FEEERENBIRER
-EENHE BENBERUE - IEEE - FeEREHIREEN -

I]]

BN
-BEEDEN — ERIBEDILER

EXFTANER L - [EEETEEINEE

T EHE — MI8EIiE

At - REIED

M IEREREES - BFRNAR S NEABME—EIREESHAR -
=81 AoT ( Awareness of Things ) BI#E2AERT -

W7 ENBEEOEAZER - WolfEAERIBIENERKIE -
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4.7 Findings C: Interpreting Non-Actor Scenery Photos

Y < ’
©

—— e
e

- — Tl

Figure 4.19: Family B shared that a neighbour’s boy always dropped his blue jacket on the ground
when visiting their house.

Figure 4.20: A figure about the table illustrating how different people organised their objects in each
corner
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4.8 Discussion

Peekaboo Camera BIR " A& A RBIAR . HWERIWES
if7eis L - Peekaboo Camera B9 Active E2 Passive I A 2E AW B EFHE A - M

E .

=it ZEHRAKE S B L EAZEER ( participants-in-the-loop ) -

ff Active EINH - R EHIHR - BERABJRHEBERETA -

7f Passive IR\ F - BAEERBATETEUARERBZNRETS -

KLt - 5 E

ERNTIEFEHPI c  MERMAGEE - 2MRETHBR-_ENREEA -
E¥ loT /HCI WEETITREREZEE R .
BREEENASMERTTHN—E7 EXEAHERRREETE -

IR
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EHESEMZUNER - RE—EMRBIEEERETZEE ( design space ) - B RESELUERETHA
[BRABURKRY TS TUARER ET AR SRR B A 2 47

REAAZMMEXR - MELBEMHFTREA EE REEAVEREHIRG -

%TE%mJ%WHEE Fﬁ$ﬁ@“ﬂ - OJRMERE - AEEARML =18 ' BRILEMOAIERE
P L - B8 18 B/ NARIIRERE %%ﬂ%@ BLERETPRELAE AL L ABRIZDERETER - 2R EER
Eﬁ%%h

Cheng, Y.-T., Funk, M., Liang, R.-H., & Chen, L.-L. (2022). Seeing through things: Exploring the
design space of privacy-aware data-enabled objects. ACM Trans. Comput.-Hum. Interact. https:
//doi.org/10.1145/3577012

Cheng, Y.-T., Funk, M., & Chen, L.-L. (2019). Connected peekaboo toolkit: Exploring privacy-aware
data collection at home. Data Science Summit, 1. https://www.tue.nl/en/research/research-areas/data-
science/data-science-summit-2019/
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Peekaboo Cam 7\ 7\ | Connected Peekahoo Toolkit
[ 4 ) ( |

4 physical tool ¥ v digital tool

Data Transfer Modules m Local Wifi Access Point

Peekaboo @&

- a 3 ; l,‘

PROGRAMMABILITY (API) BUILT-IN CONNECTIVITY DATA SHARING INTERFACE
The python scripts are provided to researchers to design Peekaboo Cam is turned into a local wifi access point The Data Canvas is built inside the Peekaboo Cam.
the capabilities of the starting example, Peekaboo Cam. The  with data storage. Via the Peekaboo wifi, researchers The canvas allows participants to debrief their
data transfer modules and processing scripts are provided can access the Peekaboo Cam in order to re-design its data (i.e.. delete photos) & researchers to analysis
to researchers to self-design additional data-enabled expression, build connections between the Peekaboo data and photos (e.g.. by mapping the data and
objects that can be connected to Peekaboo Cam. Cam and their additional objects and can access the taking interview notes).

Data Canvas.

@ % @ é’ Expression Design Package -

of the Starting Example flag wave, sound, enclosure, cam |

Researchers designed with o 2] 3] 0
an example (Peekaboo Cam).

External Design Package of
Other Types of Data-Enabled
Research Products

share data with Peekaboo Cam
communicate with Peekaboo Cam
control Peekaboo Cam

- m Local Wifi Access Point —
: g = access the Data Canvas with
attach sensor modules to the designed ohjects Peekaboo @& the link http://127.0.0.1
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TFEREABFEN D EABEEE S IR KE - BRI privacy-aware connected systems BYEREHZEM

1. Engagement — & 52 &£ 75 TV AN fEl 4 =X AN 2

kBRI FMHERESRE  FRECEHERE - S5ERERBIIRG -
R ER

L ( automatic / continuous ) TIEEERSEEE - BER S5 SEWEIR R ;
JRENTEE (user-triggered ) ZEER S - BBEEROELRE ;
RETEVATEAURY - TABBEERNZRY ZEEEYE -

TRk

Industrial Technology
Researci h Institute

TERMN AR BER Z£IEERE - #E5 - MR ITRICONFIDENTIAL DOCUMENT DO NOT COPY OR DISTRIBUTE




=

CONFIDENTIAL

Chapter 5 — Seeing Through Things: Exploring the Design Space for Privacy-Aware Connected System

2. Empowerment—ﬁﬁﬁ%“‘ SEZEERRE

IEPEB BB E R A EEEE - MAE

O AR ( visibility )

-OJ#ZEH %2 (adjustability )

O =1L (interruptibility )

Empowerment Wz O A ZHEERERB T IEN - MEFCHBEEBRT T AMENERTS -
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3. Enactment — E R YN]SR &N 4P 14174 ?

IEPkEL R EMH A B EERRE R ER EmEE - flu

N EEEREBESHRITHIVITE ?

B EEZ I RIBE - ZEIRE?
HREBEE T AR ?

et - BIMEBETRZ ERMEIKE  SEFHAEEELET -
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\ B. Research Phase \
A. Design C. Reflection

PROCESS

Phase /) Deployment |@ Data Capturing | ® Data Debrief | @ MerView/: | Data Anlysis/ Phase
Sense Making Interpretatio
PERIOD 4 weeks 2 weeks 1 week Tweek

BEEETIFE BB E R Connected Peekaboo Toolkit ZE1T/\BHEZER - /fE&EIEL - Toolkit WENAAB(ERETE

15 LX%EE%‘ZN‘%B%DP/EJJ.
:H-I'—l—_[%}_\_
ERMEM SR
TAEER I
-BHELIEE
SHERENRNEZIR
RETHRRB® - BMEEAEEIRER
Ba*AaﬁE'L B0FIR - MIEHENRN

ﬁ#ﬁﬁffﬁﬁ_ttb:’ﬂﬂzli%ﬁgigé“ =T
-Fﬁf$§+ﬁﬂﬁﬁ:”+4}§ﬁﬁﬁ%%ﬁT % R
SERAZRE - MEEAT e ESHERETEM L
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RAIESE RGNS - THA - 18 HiTRRAZIRAVIER - 1€ ' & MEF, =3 " HARR A AIERE

&, - fEEIEL - Awareness of Things (AoT ) WAZE—MH » —REERE NS —HBA T E oI S
, EESZEME - BERKR - BREREEERE -

FIE - AREHRA—ERET A Constellation Design ( 2 85T )
EZEMERAE TEZE

EEMENERES OF) - BIBIkERE " 22

B BERIERE ( Semantic Speculation ) E2IFEIHEAR ( Episodic Speculation ) KIgiER2K AoT R TOJBERY A&

=6 AoT - BMIFE "HEBEARRWERBIR ., - MARSHAIRMTINEE

Constellation Design EAEZENAEZE :

LiSERNMEEFRMELEEIRSD - FUHARSPL - MUABRBERDL -
2.81iE—1EES - HbRstENmMEEMG Z2EMOREEREE -
3.%38 speculative design ( BN ET ) RREAFEEJEAEENBIR -
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Chapter 7 — Awareness of Things Framework: Designing Collective Things
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Chapter 9 — Conclusion
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