AAAI Spring Symposium Panel on Cybernetics and the User Experience of Al Systems
March 27,2018 Stanford University

Designing for
Complex Adaptive Systems
Cybernetics in Recent Work

Hugh Dubberly
Dubberly Design Office



Increasingly, we are designing for complex adaptive systems—
systems which involve feedback, learning, and conversation.




Blood glucose + insulin management systems for diabetes patients—
an “artificial pancreas”.

AP ALGORITHM

determines dose PUMP
fetch data fetch data - sends dose instructions
Z Z N
- o 123 - 123
- - o _ _ tubing
sends data to sends data to confirms dose delivery
Sensor Smart Transmitter Smart Phone Insulin Pump Infusion Set
Control app

N

provides readings for injects insulin into

Patient
BG Level



Product delivery and set-up systems—the

- Handheld controller

- Handheld charger cable

- Batteries (2)

- Battery charger

- Battery charger cable
- Belt clip

- Dust cover

-IFU

Insulin Pump Kit

- CGM transmitter
- CGM receiver

- CGM charger

- Carrying case
-1FU

CGM Transmitter Kit

- CGM sensors
-IFU

CGM Sensors Kit

- BGM reader

- Lancing device
- Lancets (100)

- BGM strips(100)
- BGM charger

- Carrying case
-IFU

Initiation Kit with CGM

- Pumping cassettes with
priming aids attached (10)

- Filling syringes (10)

- Filling needles (10)

- Adhesive patches (10)

-IFU

Pumping Cassettes Kit

Consumables Kit

- Infusion set,

attached to inserter aid (10)
- Insulin filling aid
-IFU

Infusion Set Kit
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Out-Of-Box Experience

- CGM sensors attached to - Pumping cassettes (2)
inserter aid (4) - Infusion sets (2)

- Carrying case -IFU

-IFU

BG Meter

CGM Sensor Kit

. Test Strip

Guide

CGM Transmitter

CGM Sensor

CGM Receiver

Patient

Hand-held Controller

out-of-box-experience”.
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Insulin Pump

Infusion Set



Integration of individual disease management systems in a larger ecology.
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A smart thermostat i1s similar to a disease management system.
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Integration of individual home systems in a larger ecology.

Sprinkler

Gas Meter
Gas company keeps track of usage
and bills accordingly.

| L
Window shade Window shade Window shade Window shade -ﬂ LA
(2 7] (00227222 W 7 ) (22272 ..
—_—
s ~esma IS ISSISA (S SA oA 2 s ssma
0 ! ) ' ) ) N Gas Fireplace )
—— A
Wmdowéﬁrﬁg{pm indow Sensor A".‘ﬁ‘b“?évu? Window Sensor
i Bosch
. LG Washer 4 - Dishwasher Roomba Vacuum
, Sprinkler 1
s 1
— 1 er Speakers
Nest Cam ‘ = 1
=" Door Sensor ] :
& [Sprinkl
s SP[INRT h E I ) Motion Sensor“
1
, J
Appl honz 1 =
pple Smartphon ! ( (’(;O\) f’ '
| ) = = _Il @ Nest Smok¢ + CO Algrm
1
1
| [
1
EEAMMUCIID S martSense Multi-sensor |
Refrigerator
Sprinkler Control Panel 1
Air Output 0
— | | !
1 3
e Wireless Router
== Door Sensor ! bl Cablé Mod
Motion Sensor 1 rola e Modem
Heat Sensor
1
1
1 §
Window shade Window Sensor | CrockPot I Wihdow shade
| (has apps)
Clean water in
able box Water company keeps track of usage
. AppleTV set top box and bills accordingly.
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DJI Phantom 3 drone 94Fifty basketball but bills a pre-determined flat rate.
Vehicle: Platform: Sensors:
Toyota Prius Apple CarPlay | Back up camera
Android Auto Lane swerve
Ford AppLink Braking
Heating
Cooling
etc.
Over 200 in all
Boosted board Specialized Turbo
motorized skateboard electric bicycle
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Machine learning applied to patient EKGs to detect heart disease.

Baseline/truth

@ run through

Verification data
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Building a data refinery for satellite imagery.

Event

Remote sensors
On-premises sensors
Online event trackers

Multiple sources
- Streaming

- Near-realtime
- Batch

to

Wrangle Data
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Analysis

Build Models

Manage Data

Make Predictions

to

Action

— Pre-empt
Control

—— Alert

Multiple uses
- Reporting

- Diagnosing
- Deciding
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