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Designing the User Interface

Design Theories

Direct manipulation
Menus, speech, search
Social Media
Information Visualization

www.cs.umd.edu/hcil/DTUI6 Sixth Edition: 2016



Web links

Tiny touchscreen keyboards                  Photo tagging



Spotfire

Treemaps
FinViz

NodeXL

EventFlow



The Goal of Visualization is Insight, Not Pictures



- Overview first, zoom & filter, then details-on-demand
- Overview first, zoom & filter, then details-on-demand
- Overview first, zoom & filter, then details-on-demand
- Overview first, zoom & filter, then details-on-demand
- Overview first, zoom & filter, then details-on-demand
- Overview first, zoom & filter, then details-on-demand
- Overview first, zoom & filter, then details-on-demand

Information Visualization Mantra

The Goal of Visualization is Insight, Not Pictures

(IEEE, VLC,1996)  









“so much of what we read about AI 
strikes us as pure fantasy, predicated 
on a confidence in AI’s imagined 
strengths that bears no relation to 
current technological capabilities”



What is Human-Centered AI?
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Amplify, Augment, Empower & Enhance People
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Oxford University Press (Early 2022)   https://hcil.umd.edu/human-centered-ai/



UN Sustainable Development Goals

(https://sdgs.un.org/goals)



People are not computers;
Computers are not people



HCAI Attributes









HCAI Framework



Designing the User Interface

First Edition: 1986

Balancing automation & human control



Designing the User Interface

First Edition: 1986

Balancing automation & human control

Human 
control

Computer
automation 



(Society of Automotive Engineers, 2016)



Designing the User Interface
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Designing the User Interface

Sixth Edition: 2016

Ensuring human control 
while increasing automation

Computer Automation

High 

Human Control

High Low 

Low 

IJHCI (2020)  https://doi.org/10.1080/10447318.2020.1741118
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Johns Hopkins University Hospital Control Center
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Push chair 
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• Recommenders
• Consequential
• Life-critical

• Rapid performance
• Long duration
• Remote locations

Application Categories
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• Automate where 
+ Reliable performance is possible
- But allow overrides

• Give human control where
+ Desired for creative flexibility
+ Automation is uncertain
- But prevent human errors

• Design supervisory control
+ Teleoperate remotely
+ Collect aggregate data

Micro-Structure of Design
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• Social Teammate:  
Since many people respond socially to robots, 

->  design robots to be human-like social teammates. 

• Human-Centered Conjecture: 
Since only humans can be responsible & 

computers have distinct capabilities (speed, storage, display...)
-> design computers to be supertools 
-> invite users to fix, personalize & extend the design

Teammate & Supertool



Supertools
Digital Camera Controls                           Navigation Choices          Texting Autocompletion

Spelling correction



Nutri Ninja Blender

Panasonic Rice Cooker

Cuisinart Grind & Brew Coffee Maker

Miele Dishwasher

General Electric Dryer

General Electric Washer

Coffee maker, Rice cooker, Blender                Dishwasher, Clothes Washer/Dryer
Active Appliances



Implanted Cardiac Pacemakers



NASA Mars Rovers are Tele-Operated



Da Vinci Tele-Operated Surgery

https://www.davincisurgery.com/

“Robots don’t perform surgery. Your surgeon 
performs surgery with da Vinci by using 
instruments that he or she guides via a console.”



Bloomberg Terminal 



Hospital Control Center



Counter Terrorism Center



https://www.cs.umd.edu/~ben/goldenrules.html

Design Guidelines



https://www.cs.umd.edu/~ben/goldenrules.html

Design Guidelines



Summary
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Design Metaphors



https://www.nytimes.com/2020/05/21/technology/ben-shneiderman-automation-humans.html



Human-Centered Artificial Intelligence: Reliable, safe & trustworthy, International Journal of 
Human-Computer Interaction 36, 6 (March 2020). https://doi.org/10.1080/10447318.2020.1741118

Design lessons from AI’s two grand goals: Human emulation and useful applications, IEEE 
Transactions on Technology & Society 1, 2 (June 2020). https://ieeexplore.ieee.org/document/9088114

Bridging the gap between ethics and practice: Guidelines for reliable, safe, and trustworthy 
Human-Centered AI systems, ACM Trans. on Interactive Intelligent Systems 10, 4 (Oct 2020).  
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Summary & resources: https://hcil.umd.edu/human-centered-ai/

https://doi.org/10.1080/10447318.2020.1741118
https://ieeexplore.ieee.org/document/9088114
https://dl.acm.org/doi/10.1145/3419764
https://aisel.aisnet.org/thci/vol12/iss3/1/
https://issues.org/human-centered-ai/
https://hcil.umd.edu/human-centered-ai/




The Future is Human-Centered


	Human-Centered AI: �Reliable, Safe & Trustworthy�Part 1� ��Ben Shneiderman   @benbendc ��Founding Director (1983-2000), Human-Computer Interaction Lab�Professor, Department of Computer Science��Member, National Academy of Engineering���
	Slide Number 2
	Designing the User Interface
	Slide Number 4
	Spotfire���              Treemaps�                    FinViz
	Slide Number 6
	Slide Number 7
	 
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Human-Centered AI
	Human-Centered AI
	Human-Centered AI
	Slide Number 22
	Slide Number 23
	HCAI Attributes
	Slide Number 25
	Slide Number 26
	 
	Slide Number 28
	Designing the User Interface
	Designing the User Interface
	Slide Number 31
	Designing the User Interface
	Designing the User Interface
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	 
	Human-Centered AI
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Human-Centered AI
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	 
	The Future is Human-Centered

