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M A N Y  I N T E R F A C E S ,  O N E  H O M E

• Homes expose many control interfaces:
voice, hubs, apps, physical

• Most systems & studies
focus on one interface at a time

• What’s missing:
how users move between them
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C O N T R O L :  A  S P E C T R U M  O F  P R O X I E S
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H O W  U S E R S  N A V I G AT E  C O N T R O L  
I N  S M A R T  H O M E S

RQ1: Navigating Control

How do users combine &

move across smart-home

control schemes?

RQ1a

Factors shaping movements

RQ2: Responding to Failure

How do perceptions shape 

responses when interactions fail?

RQ2a / RQ2b

Effects on trust, preferences, and

“seam practices”
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M I X E D  M E T H O D S
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👥 Participants

43 
experienced 

users

8 follow-ups 
with power 

users

📝 Survey

🎙 Interview

🔍 Focus

Device setups
Everyday use
Automation

Failures
Troubleshooting

⚙ Design

Across the 
control spectrum

Semi-structured
Tailored to 

survey responses
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R Q 1 :  H O W  D O  U S E R S  N A V I G A T E  
C O N T R O L ?

Control is

fluid in practice
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R Q 1 A :  W H A T  S H A P E S  M O V E M E N T  
A C R O S S  C O N T R O L  S C H E M E S ?

Users trade off:
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“It’s just obviously 
the convenience.” 

— P8

“Alexa doesn’t have 
those settings... I go 

straight to the device’s 
own app.” — P2

“If you weren’t very tech 
savvy, you would not be able 

to figure it out [centralized 
interfaces].” — P3

Convenience Control

vs

Breadth

D
ep

th

vs

Usability Reliability

vs

Simplicity Resilience

vs



• Troubleshooting follows

a systematic pattern:

• Redundancy → Dependability

R Q 2 :  W H E N  C O N T R O L  B R E A K S

9

Step 1: 
Central App

(Conrmation)

Step 2:
Vendor App
(Diagnostics)

Step 3:
Physical Control

(Fallback)



R Q 2 A :  T R O U B L E S H O O T I N G  D O E S N ’ T  
J U S T  F I X  P R O B L E M S

🔄 Failures reshape trust in control proxies

🗑 Users abandon devices,

restructure routines, and platforms

🔒 Users forced into unwanted control methods
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"It was painful. So I ended 
up returning the device." 

— P5

"[I] resigned myself to 
just using the app.”

— P1



R Q 2 B :  U N C E R T A I N T Y  P E R S I S T S  
A C R O S S  C O N T R O L  P R O X I E S

🧱 Which proxy controls what

🔍 Hidden features

🔗 Partial APIs

🏠 Multi-user confusion
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"In the Nest app you can 
see the history... but not on 

Google Home." — P5

"Every time I go to set a 
routine, I have to relearn it." 

— P3

"If I add a routine in the Tapo 
app, [my wife] can't change it." 

— P5



S M A R T  H O M E  C O N T R O L :
A  D U A L  S P E C T R U M
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Centralized
Proxy-based 
Control

Physical 
Control

Seam-less Control

Seam-ful Control
     🔍

• Thermostat actuation

• Thermostat 
history access

• Contact support

• Investigating device 
connection to 
central control

• Camera PTZ

• Offline device 
control

• Stream a 
camera feed

• Multi-brand 
routine

🕶



F R O M  B R E A K D O W N  T O  N A V I G A T I O N

🧩 Smart homes:
ecology, not a single system

🔄 Device, routine and network
additions, removals, failures (changes)

↓

re-balancing across the dual spectrum

🧭 The shift: how devices
participate in the home ecology
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Proxy-
based 

Control

Physical 
Control

Seam-less

Seam-ful

• Contact 
support

• Investigating 
device connection 
to central control

• Offline device 
control

• Stream a 
camera feed



D E S I G N I N G  F O R  N A V I G A T I O N ,
N O T  J U S T  A U T O M A T I O N

Implication 1

Support transitions 
across control 

proxies

Implication 2

Visualize capability 
ceilings (e.g., "Device 

offline—try local control")

Implication 3

Design governance 
for shared 

households
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Open Questions: Measuring transition 
quality

Supporting non-expert 
users during handoffs



C O N T R O L  I N  C O N T E X T :
H O W  S M A R T  H O M E
U S E R S  N A V I G A T E
P R O X Y - B A S E D  S C H E M E S

Access the paper here!

Questions?

Anna Karanika 
(annak8@illinois.edu)
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Control Is a Process, Not a Setting

🕸
Smart-home control is
distributed and proxied

🛡
Resilience comes from
supporting fallback and transition

🔄
Goal changes and breakdowns turn
control into active navigation

mailto:annak8@illinois.edu

