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Pioneers in Mobile Robotic Applications

Attaining Autonomy in Healthcare Space



Personal Background
30 years design, mfgr, installation, 
support
Life Safety

Fire Suppression & Detection
Emergency Alerts

Aerospace
Fly by Wire
TCAS

Mission Critical
NCIC
Banking
Process Control
Tee Times



Concept

• Goal - Carry Specimens within controlled lab 
environment

• Do so without significantly altering the 
environment

• Avoid obstacles in dynamic environment.

• Low maintenance

• 3+ year service life for ROI



12+12+ Months of Months of 
ServiceService

2,000 Miles

32,000 Deliveries

50,000 Door Openings

5,000 Charging Cycles

98% Uptime (24 x 7 
availability)



Building Integration

• Charging Dock

• Door Operators

• Elevator Control

• Security System

• Intranet



Door Opener / Elevator
Interface

• 900 mHz

• 802.11

• Analog

• Digital



Beyond the Lab

Cosmetic Makeover

Enhanced Obstacle Avoidance

Advanced Carriers
• Pharma
• Blood Bank
• Medical Records
• Food Service
• Laundry



Mapping

• Robot Creates the Map

• Autocad is rarely detailed enough



Robot Evolution
• 2 Wheels / 2D Navigation

• Suspension / Basic Obstacle Avoidance

• 3D Obstacle Avoidance / Voice 
Recognition

• Manipulators

• 2-Legged Locomotion / Object 
Recognition



Autonomy

• Mobility

• Fault Tolerance

• Human Interface

• Machine Interface



AnthroMobility

• 2D projection footprint

• 3D bubble

• Flat indoor surface to outdoor vertical 
wall



Obstacle Avoidance

Low lying objects

Tables

Overhangs

People

Carts

Other Robots



12+12+ Months of Months of 
ServiceService

2,000 Miles

32,000 Deliveries

50,000 Door Openings

98% Uptime (24 x 7 
availability)



Quantify Reliability

• Average Time Between Rescues

• Reliability

• Fault Tolerance

• Self Maintenance

Customer’s Perception



Everyday Examples
• Furnace / Air Conditioner

• Garage Door Opener

• Light Bulbs

• Power Grid

• Car

• Computer

• Sump Pump

• Water Pump

• Toilet



SMS

1. Static
2. Flat, homogenous surface
3. Common Indoor surface
4. Engineered Environment
5. Controlled Environment
6. ADA Indoor
7. Unrestricted Indoor
8. Unrestricted Outdoor (or indoor)
9. Unlimited

Simple Mobility Scale
Mobility



ATBR

• Reliability - MTBF

• Redundancy - Cost

• Self Repair - Time

• Notification - Inconvenience

Average Time Between RescuesFault Tolerance



ATBR

A. < 30 
minutes

B. < 1 Hour
C.< 4 hours
D.< 8 hours
E. < 12 hours
F. < 24 hours
G.< 1 Week
H.< 1 Month

Average Time Between Rescues

I. < 3 Months
J. < 6 Months
K. < 12 Months
L. < 24 Months
M.< 4 Years
N.< 8 Years
O.< 16 Years
P. < 32 years

Fault Tolerance



Human Interface

1. None
2. LED / Beeper
3. Buttons
4. Voice Synthesis / WAV player
5. LCD
6. Touchscreen
7. Voice Command
8. ??
9. Natural Language / Body Language



Machine Interface

• None

• Wireless (non-standard)

• Wireless (802.11 Server)

• Proprietary Protocol

• Universal (R2D2)



Rating Frances

• Mobility - 5 (Controlled, ADA)

• ATBR - H ( < 1 Month )

• Machine Interface - Browser, Building

• Human Interface - Voice Synth, LED, 
Buttons

5 H 505RFC! RFC!



Practical Solutions for Today

• On-Site Baby Sitter

• Remote Diagnostics and 
Reprogramming

• Multiple Robots

The System / Solution



Q & A

• tony.diodato@ccsrobotics.com


