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PART 1: 

 My subjective assessment of many technologies

GREEN = GOOD

RED = BAD, in the context of     

“OldSchool Qualities Lost”

PART 2:

 My subjective Assessment of the “Mental Abilities” of:

• Humans

• A Spider

• A conventional computer

• Symbolic AI 

• Neural Networks



PART 1: 

My subjective assessment of many technologies

GREEN = GOOD

RED = BAD, 

   and in the context of

  “Old-School Qualities Lost”



Designing Robotic Arms for Disabled Children
ASSISTING THE DISABLED

1993 Wunderlich Research in Nemours Hospital

(previously named AI Dupont Children's Hospital



2014 Maneuverability For The Disabled

Image from: http://i.dailymail.co.uk/i/pix/2012/10/12/article-2216748-1560FF34000005DC-616_296x331.jpg
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2014 Prosthetic Lower Leg
VIDEO: https://www.youtube.com/watch?v=CDsNZJTWw0w

ASSISTING THE DISABLED

https://www.youtube.com/watch?v=CDsNZJTWw0w


ASSISTING THE DISABLED

2014 Mind-controlled Prosthetics

Image from: http://s1.reutersmedia.net/resources/r/?m=02&d=20121217&t=2&i=685403134&w=580&fh=&fw=&ll=&pl=&r=CBRE8BG0IN700

http://s1.reutersmedia.net/resources/r/?m=02&d=20121217&t=2&i=685403134&w=580&fh&fw&ll&pl&r=CBRE8BG0IN700


ASSISTING THE DISABLED
2020 Elon Musk’s Neuralink

Could be great for healing disabilities if proven safe, physiologically and psychologically
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https://www.youtube.com/watch?v=iOWFXqT5MZ4


ASSISTING THE DISABLED
2025 Elon Musk’s Neuralink

Could be great for healing disabilities if proven safe, physiologically and psychologically
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https://www.youtube.com/watch?v=FASMejN_5gs


None, as long as neural 

implants proven safe, both 

physiologically and 

psychologically

Old-School  

qualities lost?

ASSISTING THE DISABLED



2014 Robotics-assisted Rehab for Injuries

Image from: http://aimlab.wpi.edu/includes/education/Lokomat.jpg

ASSISTING REHABILITATION OF INJURIES

http://aimlab.wpi.edu/includes/education/Lokomat.jpg


Old-School

qualities lost?

Added strength from healing under load  

may be lost with too much assistance

SOURCE: http://www.jeffcubos.com/2011/01/30/diagnosis-and-management-of-tendinopathies/

ASSISTING 
REHABILITATION OF
INJURIES

In 2009, Dr W suffered a full 
Achilles tendon rupture while 
playing volleyball, but had 
surgery and recovered in six 
weeks, and then traveled 
Europe and taught in Italy 
immediately after. 
A couple of decades ago it 
would’ve resulted in a full leg 
cast and a six month recovery !
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Medical ImagingX-Ray
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http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/
http://www.thehealthsite.com/diseases-conditions/chest-x-ray-everything-you-need-to-know-b1116/


Medical ImagingCT Scan (CAT Scan, Computerized Axial Tomography)

MRI (Magnetic Resonance Imaging)
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None

Old-School  

qualities lost?

Medical Imaging



VIDEO: https://www.youtube.com/watch?v=sjAZGUcjrP8

REPETITIVE TASKS

https://www.youtube.com/watch?v=sjAZGUcjrP8


1994 Wunderlich PhD Research

Designing Robotic Arms for enclosed spaces

ROBOT
UNIBODY  

INTERIOR

REPETITIVE TASKS



EXAMPLE RESULT: New 4-DOF Design
(Generated from an original 5-DOF design)

DOF means Degrees Of Freedom,
 --and for this type arm it means the number of elbows

REPETITIVE TASKS

1994 Wunderlich PhD Research

Designing Robotic Arms for enclosed spaces



Methodology:
1) Create enclosure from simulation  

primitives designed to allow  
various specifications of  
“Repelling Fields” and
“Local Attractors”

1994 Wunderlich Research  

Designing Robotic Arms for  

enclosed spaces



1994 Wunderlich Research

Designing Robotic Arms for enclosed spaces

“O” = Elbow being repelled from a surface.

Solid Blue Line = Candidate Design tested (in their initial configuration)  

Dotted Blue Line = Failed Design at its final configuration ( * = crash point)

Dashed Red Line = Successful Design at its final configuration (Reaching Goal at “X”)

2) Many geometrically-feasibly designs generated by permuting link-lengths and  

testing candidate designs in enclosure

3) Successful designs used for next generation of permutations

NOTE: This is the only

slide where RED = GOOD

REPETITIVE TASKS



1994 Wunderlich Research

Designing Robotic Arms for enclosed spaces

“evolved” designs capable of most complex task, while  

optimized for minimal Degrees Of Freedom(DOF), Speed,  

Dexterity, Minimal Energy Consumption, and Minimal  

Consumption Of Available Redundancy 

   (“COAR” -- first derived  by JT Wunderlich)

REPETITIVE TASKS



REPETITIVE TASKS Old-School  

qualities lost?

Artisans disappearing

e.g., Glass-blowing in Italy

VIDEOS by J Wunderlich 2008, Borano Italy:
http://users.etown.edu/w/wunderjt/personal_pictures/MVI_5139.AVI

http://users.etown.edu/w/wunderjt/personal_pictures/MVI_5141.AVI

http://users.etown.edu/w/wunderjt/personal_pictures/MVI_5142.AVI
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CLEAN-UP

CLEAN-UP of Human or Nature’s Mess

▪ Robots don’t get sick from contamination

Image from: http://pdxretro.com/wp-content/uploads/2011/03/No.-2-reactor-three-mile-island.jpg
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CLEAN-UP
CLEAN-UP of Human or Nature’s Mess

▪ 2014 US Military robots fight EBOLA

▪ Disinfect in minutes using ultraviolet technology

SOURCE: http://news.discovery.com/tech/robotics/ebola-
zapping-robots-unleashed-in-hospitals-141011.htm
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CLEAN-UP
CLEAN-UP of Human or Nature’s Mess

▪ 2021 HVAC Design to fight COVID

From Dr. W. 2020 Lecture in EGR353 
Green Architectural Engineering:

http://users.etown.edu/w/wunderjt/Architecture%2
0Lectures/BOOKSTORE%204%20EGR343_Gre
en_Arch_Engr_CH_4_LECTURE_Comfort.pdf

http://users.etown.edu/w/wunderjt/syllabi/EGR353%20Wunderlich,Joseph.pdf
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From Dr. W. 2020 Lecture in EGR353 
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CLEAN-UP
CLEAN-UP of Human or Nature’s Mess

▪ 2021 HVAC Design to fight COVID

From Dr. W. 2020 Lecture in EGR353
 Green Architectural Engineering:

http://users.etown.edu/w/wunderjt/Architecture%20Le
ctures/BOOKSTORE%203%20EGR343_Green_Arch
_Engr_CH_3_LECTURE_Thermodynamics.pdf

http://users.etown.edu/w/wunderjt/syllabi/EGR353%20Wunderlich,Joseph.pdf


CLEAN-UPCLEAN-UP of Human or Nature’s Mess
▪ 2021 HVAC Design to fight COVID
From Dr. W. 2020 Lecture in EGR353 Green Architectural Engineering:
https://www.youtube.com/watch?v=KceVQIDvfgc&list=PLK3MJsXEYEQJTnhBd-lz6zdrLrk-CLifU&index=23
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▪ 2021 HVAC Design to fight COVID
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CLEAN-UP

Robotic Snow Plow

Image from: http://dvice.com/archives/2007/02/roombalike_snowplow_robot_uses.php

http://dvice.com/archives/2007/02/roombalike_snowplow_robot_uses.php


Old-School  

qualities lost?
Robots can substitute for humans in unsafe 

conditions, however personal attention could become 

less likely. VIDEO: http://www.pbs.org/wgbh/pages/frontline/ebola-outbreak/

CLEAN-UP

http://www.pbs.org/wgbh/pages/frontline/ebola-outbreak/
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2021 Mars Rover (& Helicopter) 

“PERSEVERANCE”

EXPLORATION

https://mars.nasa.gov/mars2020/ 

https://mars.nasa.gov/mars2020/


1999-2012
Etown Wunderbots

http://users.etown.edu/w/wu 
nderjt/Weblab_archive.htm

Wunderbot 2  

prototype

Wunderbot 3

Wunderbot 4

Wunderbot 0

Wunderbot 1

http://www2.etow 
n.edu/wunderbot/

EXPLORATION
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2020’s
E-Bot 9  (Deliver-E-Bot)

Wunderbot 2  

prototype

Wunderbot 0

Wunderbot 1

EXPLORATION

http://deliver-e-bot.weebly.com/ 
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Safer than sending humans to distant worlds,

But Human-to-human first-contact, and  

general diplomacy, could diminish in other 

applications

Old-School  

qualities lost?

EXPLORATION



SEARCH AND RESCUE

Image from: : http://www.pirotechnologies.com/wp-content/uploads/2014/11/military_battlefieldbear_800_070623.jpg 

Image from: : http://www.pouted.com/wp-content/uploads/2013/02/bear-robot.jpg

2014 “BEAR” (Battlefield Extract Assist Robot)
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ttps://www.youtube.com/watch?v=8Nv6GGNA3Z4

SEARCH AND RESCUE

2015 “BEAR” (Battlefield Extract Assist Robot)

https://www.youtube.com/watch?v=8Nv6GGNA3Z4


SEARCH AND RESCUE

2000 Etown Robot Team for Search and Rescue

Wunderlich, J.T. (2001). Simulation vs. real-

time control; with applications to robotics 

and neural networks. In Proceedings of 

2001 ASEE Annual Conference & Exposition, 

Albuquerque, NM: (session 2793), [CD-

ROM]. ASEE Publications.  PAPER

http://users.etown.edu/w/wunderjt/ITALY_2009/PUBLICATION14sim_vs_RT.pdf


SEARCH AND RESCUE

2002 Etown Robot Team for Search and Rescue

Campos, D. and Wunderlich, 

J. T. (2002). Development of 

an interactive simulation 

with real-time robots for 

search and rescue. In 

Proceedings of IEEE/ASME 

Int’l conference on Flexible 

Automation, Hiroshima, 

Japan: (session U-007). 

ASME Press. PAPER

http://users.etown.edu/w/wunderjt/ITALY_2009/PUBLICATION_SrchRscBotsnSim_final2.pdf


SEARCH AND RESCUE

Robots great for  extraction of  people in natural or man-made 

disasters where EMT’s not available.

From Dr. W. 2020 Lecture in Architectural Materials & Methods course: 
http://users.etown.edu/w/wunderjt/Architecture%20Lectures/371%20Materials&Methods/ART371_Materials&Methods%20Lecture%202
%20STRUCTURAL%20Concepts.pdf 

http://users.etown.edu/w/wunderjt/home_Lab_Manuals_Architecture.html
http://users.etown.edu/w/wunderjt/Architecture%20Lectures/371%20Materials&Methods/ART371_Materials&Methods%20Lecture%202%20STRUCTURAL%20Concepts.pdf
http://users.etown.edu/w/wunderjt/Architecture%20Lectures/371%20Materials&Methods/ART371_Materials&Methods%20Lecture%202%20STRUCTURAL%20Concepts.pdf
http://users.etown.edu/w/wunderjt/Architecture%20Lectures/371%20Materials&Methods/ART371_Materials&Methods%20Lecture%202%20STRUCTURAL%20Concepts.pdf
http://users.etown.edu/w/wunderjt/Architecture%20Lectures/371%20Materials&Methods/ART371_Materials&Methods%20Lecture%202%20STRUCTURAL%20Concepts.pdf


SEARCH AND RESCUE

Robots are no substitute for EMT skills at the scene



Old-School  

qualities lost?

SEARCH AND RESCUE

Robots great for  battlefield  extraction 

of  wounded soldiers !

But robots are no substitute for EMT skills at 
the scene

Robots great for  extraction of  people 

in natural or man-made disasters where 

EMT’s not available.



Image from: http://robohub.org/wp-content/uploads/2013/12/Amazon_PrimeAir.jpg

TEDIOUS TASKS

http://robohub.org/wp-content/uploads/2013/12/Amazon_PrimeAir.jpg
http://robohub.org/wp-content/uploads/2013/12/Amazon_PrimeAir.jpg
http://robohub.org/wp-content/uploads/2013/12/Amazon_PrimeAir.jpg


Image from: http://theguycornernyc.files.wordpress.com/2013/12/amazon-prime-air.jpg

TEDIOUS TASKS

http://theguycornernyc.files.wordpress.com/2013/12/amazon-prime-air.jpg
http://theguycornernyc.files.wordpress.com/2013/12/amazon-prime-air.jpg
http://theguycornernyc.files.wordpress.com/2013/12/amazon-prime-air.jpg
http://theguycornernyc.files.wordpress.com/2013/12/amazon-prime-air.jpg
http://theguycornernyc.files.wordpress.com/2013/12/amazon-prime-air.jpg


Home delivery installation disappearing

New-School Old-School  

qualities lost?

Package- delivery accountability disappearing

TEDIOUS TASKS



TEDIOUS TASKS

Customer Service

VIDEO: https://www.youtube.com/watch?v=QBU2GYxs1uc

https://www.youtube.com/watch?v=QBU2GYxs1uc


Laborer

2017 Humanoids, Boston Dynamics TEDIOUS TASKS



Laborer?

2017Boston Dynamics “Atlas”  
VIDEO:
https://www.youtube.com/watch?v=fRj34o4hN4I

TEDIOUS TASKS

https://www.youtube.com/watch?v=fRj34o4hN4I


New-School Old-School  

qualities lost?

Human-interaction disappearing

TEDIOUS TASKS



CUSTOMER SERVICE

VIDEO:
http://www.youtube.com/watch?v=rOqfrM8aiOQ

“Repliee Q2 can mimic  

such human functions as  

blinking, breathing and  

speaking, with the ability  

to recognize and process  

speech and touch, and

then respond in kind.”

ACTROIDS

http://www.youtube.com/watch?v=rOqfrM8aiOQ


Image from: http://www.cnn.com/2015/02/04/travel/japan-hotel-robots/

ACTROIDS

2015 Japanese hotel staffed by robots

CUSTOMER SERVICE

http://www.cnn.com/2015/02/04/travel/japan-hotel-robots/
http://www.cnn.com/2015/02/04/travel/japan-hotel-robots/
http://www.cnn.com/2015/02/04/travel/japan-hotel-robots/
http://www.cnn.com/2015/02/04/travel/japan-hotel-robots/
http://www.cnn.com/2015/02/04/travel/japan-hotel-robots/


New-School Old-School  

qualities lost?

Sincere Hospitality (genuine empathy)

could disappear

CUSTOMER SERVICE



2011 Companion NAO Next Gen

2014 VIDEO (NAO and Asimo in first 12 minutes): https://www.youtube.com/watch?v=S5AnWzjHtWA

COMPANIONS

https://www.youtube.com/watch?v=S5AnWzjHtWA


VIDEO: https://www.youtube.com/watch?v=UKERTiraS08

2014 Companion Jibo COMPANIONS

https://www.youtube.com/watch?v=UKERTiraS08


First edition in 2000

“Advanced Step in Innovative Mobility”

https://www.youtube.com/watch?v=QdQL11uWWcI

2017 VIDEO:

https://www.youtube.com/watch?v=fQ3EHtEl_NY

2017 HONDA ASIMO
COMPANIONS

https://www.youtube.com/watch?v=QdQL11uWWcI
https://www.youtube.com/watch?v=fQ3EHtEl_NY


“Uncanny Valley” frightens humans

Honda’s “Asimo”

Bunraku Puppet

Image from: http://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/Mori_Uncanny_Valley.svg/450px-Mori_Uncanny_Valley.svg.png

Image from: http://www.21stcentury.co.uk/robotics/honda_asimo_robot.asp Image from: http://www.21stcentury.co.uk/robotics/honda_asimo_robot.asp
Zombie

COMPANIONS

http://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/Mori_Uncanny_Valley.svg/450px-Mori_Uncanny_Valley.svg.png
http://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/Mori_Uncanny_Valley.svg/450px-Mori_Uncanny_Valley.svg.png
http://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/Mori_Uncanny_Valley.svg/450px-Mori_Uncanny_Valley.svg.png
http://upload.wikimedia.org/wikipedia/commons/thumb/f/f0/Mori_Uncanny_Valley.svg/450px-Mori_Uncanny_Valley.svg.png
http://www.21stcentury.co.uk/robotics/honda_asimo_robot.asp
http://www.21stcentury.co.uk/robotics/honda_asimo_robot.asp


Old-School  

qualities lost?
Less human relationships ?

COMPANIONS

https://users.etown.edu/w/wunderjt/home
_personal.html

https://users.etown.edu/w/wunderjt/home_personal.html
https://users.etown.edu/w/wunderjt/home_personal.html
https://users.etown.edu/w/wunderjt/home_personal.html


UBIQUITOUS COMPUTING

Image from: http://www.ubiq.com/hypertext/weiser/majortrends.gif

LEARNING

http://www.ubiq.com/hypertext/weiser/majortrends.gif


Image from: http://www.visualphotos.com/photo/2x4176453/a_girl_with_a_pacifier_sitting_at_the_computer_1832372.jpg

LEARNING

http://www.visualphotos.com/photo/2x4176453/a_girl_with_a_pacifier_sitting_at_the_computer_1832372.jpg


LEARNING

But prolonged staring at screens proven in the early 2000s to be detrimental to both 
psychological and physical health … and we really don’t multitask as well as we believe
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https://www.youtube.com/watch?v=-6PRIGW6pqA
https://www.youtube.com/watch?v=-6PRIGW6pqA
https://www.youtube.com/watch?v=-6PRIGW6pqA


LEARNING2020/21 COVID PANDEMIC forced the world onto screens !

But it wasn’t all bad; we found new 
ways to adapt



LEARNING

2020/21 COVID PANDEMIC forced the world onto screens !

But it wasn’t all bad; in fact some things worked really well:
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https://www.youtube.com/watch?v=yw20TDUH9_M&list=PLK3MJsXEYEQKF4_95bb7pwFohIyY4qZfz&index=1
https://www.youtube.com/watch?v=yw20TDUH9_M&list=PLK3MJsXEYEQKF4_95bb7pwFohIyY4qZfz&index=1


LEARNING

2020/21 COVID PANDEMIC forced the world onto screens !

But it wasn’t all bad; in fact some things worked really well:
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https://www.youtube.com/watch?v=3q7SLVIdM3U&list=PLK3MJsXEYEQKF4_95bb7pwFohIyY4qZfz&index=3
https://www.youtube.com/watch?v=3q7SLVIdM3U&list=PLK3MJsXEYEQKF4_95bb7pwFohIyY4qZfz&index=3


LEARNING

2020/21 COVID PANDEMIC forced the 
world mostly onto screens !

But it wasn’t all bad; we found new ways to adapt !



Old-School  

qualities lost?

Face-to-Face with people is diminishing, 

but we may learn to be more adaptive

LEARNING



Image from: http://www.emporia.edu/earthsci/student/graves1/project.html

Northrop Grumman Corp.
2015 drones

mage from: http://geographicalimaginations.com/tag/global-hawk/

MILITARY

http://www.emporia.edu/earthsci/student/graves1/project.html
http://geographicalimaginations.com/tag/global-hawk/
http://geographicalimaginations.com/tag/global-hawk/
http://geographicalimaginations.com/tag/global-hawk/


2025 drones

MILITARY

https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-
capabilities-and-comparison-for-military-strength 
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2025 drones
MILITARY

https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-
capabilities-and-comparison-for-military-strength 

https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength
https://www.sphericalinsights.com/blogs/top-7-most-powerful-defense-drones-in-2025-capabilities-and-comparison-for-military-strength


Old-School  

qualities lost?

“Rules of Engagement” could be diminished

MILITARY



GPS Navigation NAVIGATION

http://spendergast.blogspot.com/2016/07/tesla-looking-at-autopilot-florida.html
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Old-School  

qualities lost?

Loose ability to navigate without technology ?

Christopher Columbus's Map of the World:

https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182 2

NAVIGATION

https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182
https://www.researchgate.net/figure/Christopher-Columbus-map-of-the-world_fig2_29540182


2017 Driverless Vehicles - Tesla TRANSPORTATION

http://spendergast.blogspot.com/2016/07/tesla-looking-at-autopilot-florida.html
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VIDEO: https://www.youtube.com/watch?v=kKiKgQIXWAA

2018 Driverless Vehicles TRANSPORTATION

https://www.youtube.com/watch?v=kKiKgQIXWAA


2018 Driverless Vehicles TRANSPORTATION



2018 MIT media lab: Moral Machine 

http://moralmachine.mit.edu/

“Should a Self-Driving Car kill two jaywalkers

or one law-abiding citizen?”

2018 Driverless Vehicles TRANSPORTATION

http://moralmachine.mit.edu/


2018 MIT media lab: Moral Machine 

http://moralmachine.mit.edu/

“Should a Self-Driving Car kill jaywalking pets or all of the  
passengers, which are known to be hardened criminals?”

2018 Driverless Vehicles TRANSPORTATION

http://moralmachine.mit.edu/


VIDEO: https://www.youtube.com/watch?v=3V-Q2URwluU

2018 Vehicles Driverless TRANSPORTATION

https://www.youtube.com/watch?v=3V-Q2URwluU
https://www.youtube.com/watch?v=3V-Q2URwluU
https://www.youtube.com/watch?v=3V-Q2URwluU


Human Driver’s alertness and discretion lost !

New-School Old-School  

qualities lost?

TRANSPORTATION



PART 2:
 

My subjective Assessment of the “Mental Abilities” of:

• Humans

• A Spider

• A conventional computer

• Symbolic AI 

• Neural Networks (what we now typically call “AI”)



Two major Machine Intelligence fields 
of study

Symbolic AI software
Heuristics, inference, hypothesis-testing, knowledge 
representation

Example: EXPERT SYSTEM

Artificial Neural Networks
Connectionist architecture (hardware and/or software)
• BIOLOGICAL model for “BOTTOM-UP” design
• BEHAVIORAL model for “TOP-DOWN” design



AI Program to help pick a toy for a child

         NOTE: Unlike Probability Theory,  Confidence Factors do not need to add up to 100

User input:

1. Child’s Age?
• Program automatically assigns a CNF Confidence factor = 100

2. Do you want to spend more or less than $25?
• Input  CNF Confidence factor (e.g. CNF=65 for less than $25)

3. Child’s gender?
• Program automatically assigns a CNF Confidence factor = 100

4. Preference for type of toy? (Action, Cuddly, or Creative)
• Input  CNF Confidence factor s for each  

Example Symbolic AI rule-based Expert System with 
Confidence Factors (CNF’s)
J. Wunderlich, 1991 



Example Symbolic AI rule-based Expert System with 
Confidence Factors (CNF’s)
J. Wunderlich, 1991 



Note 7: CFN’s for RULES were assigned by J. Wunderlich Typically these will be assigned by the “Knowledge 

Engineer” after consultation with the “Domain Expert”

Example Symbolic AI rule-based Expert System with 
Confidence Factors (CNF’s)
J. Wunderlich, 1991 



BIOLOGICAL model for “BOTTOM-
UP” design

STIMULI
FROM
ENVIRON-

MENT
AND
OTHER
NEURON
OUTPUTS

DENDRITIC

TREE

LEARN BY STRENGTHENING,
WEAKENING, AND
GROWING NEW CONNECTIONS

OUTPUT

TO
OTHER

NEURONS

NEURON

Neural Network

https://users.etown.edu/w/wunderjt/PACKET%209%20BOO
KSTORE%20433%20Lecture%207%20Dr%20W%20%20Mach
ine%20Intelligence%20History.pdf 

https://users.etown.edu/w/wunderjt/PACKET%209%20BOOKSTORE%20433%20Lecture%207%20Dr%20W%20%20Machine%20Intelligence%20History.pdf
https://users.etown.edu/w/wunderjt/PACKET%209%20BOOKSTORE%20433%20Lecture%207%20Dr%20W%20%20Machine%20Intelligence%20History.pdf
https://users.etown.edu/w/wunderjt/PACKET%209%20BOOKSTORE%20433%20Lecture%207%20Dr%20W%20%20Machine%20Intelligence%20History.pdf


Bottom-up 
more difficult to implement

Useful scaled bottom-up designs difficult to realize
3D biological brains vs. 2D IC’s

Connection density problems
In biological learning, connections not only strengthened or 
weakened, but are grown

STIMULI
FROM
ENVIRON-

MENT
AND
OTHER
NEURON
OUTPUTS

DENDRITIC

TREE

LEARN BY STRENGTHENING,
WEAKENING, AND
GROWING NEW CONNECTIONS

OUTPUT

TO
OTHER

NEURONS

NEURON

Wunderlich’s 2nd Neural 
Network Processor (1992)



BEHAVIORAL model for 
“TOP-DOWN” design

ACTUAL
RESPONSE

ERROR

DESIRED
RESPONSE

LEARN BY
ADAPTING TO
MINIMIZE ERROR

S
T

I
M
U
L
I

NETWORK

Neural Network



Example Neural Network – Behavioral Top-Down Model

Neuron Outputs:



Example Neural Network – Behavioral Top-Down Model

WEIGHTS 
changing 

(struggling) to 
find values that 

satisfy all 
exemplars 

simultaneously

One EPOCH = one 
forward feed of all 
exmplars through 

network, and one change 
of all weights via 

backpropagated error (= 
desired output – actual) 

for each of exemplar

https://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2034%20BOOKSTORE%20Symbolic%20AI%20vs%20Neural%20Networks.pdf 

https://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2034%20BOOKSTORE%20Symbolic%20AI%20vs%20Neural%20Networks.pdf 

https://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2034%20BOOKSTORE%20Symbolic%20AI%20vs%20Neural%20Networks.pdf
https://users.etown.edu/w/wunderjt/EGR_CS230/PACKET%2034%20BOOKSTORE%20Symbolic%20AI%20vs%20Neural%20Networks.pdf


Neural Network LEARNING for gradient decent minimization on an ERROR SURFACE

https://stackoverflow.com/questions/34514687/how-does-
pre-training-improve-classification-in-neural-networks 

https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks
https://stackoverflow.com/questions/34514687/how-does-pre-training-improve-classification-in-neural-networks


Answer:
1.What can a human do?
2.What can a spider do? 
3.What can conventional computer do?
4.What can Symbolic AI do?
5.What can Neural Network do?

 for:

20 “Basic Animal 
     Abilities” 
27 “Complex Abilities”

5 Questions, 47 Mental Abilities to help 
define what is “Intelligence”



Dr Wunderlich’s Mental Ability Matrix 



Somewhat

Somewhat

Somewhat

Dr Wunderlich’s Mental Ability Matrix 



Wunderlich Research

2018
Can  

human  
do?

Can  
bug  
do?  

(spider)

Can  
Conventional  

Computer  
Program

do?

Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

Comments

COMPLEX ABILITIES:

44 Undetected Bias yes no somewhat somewhat YES !! Hidden?!?

45 Disinformation yes somewhat somewhat YES YES

46 Choosing “lesser?” evil yes yes yes yes yes Driverless  
death

47 Sensor Fusion and  
Integration of Processing

yes yes somewhat somewhat yes



(1) Acquire & retain knowledge,
(2) Solve problems

Humans rely heavily (perhaps too much) on 
Standardized tests (SAT,GRE,MCAT,etc) for these

Bug solves placing web. 
• Knowledge of environment and prey

Conventional and intelligent machines
• Solve problems and retain knowledge 
• Only differ in memory capacity, method of storage, and 

class of solvable problems



(3) Learn & Adapt

Animals learn & adapt to new environments 
In real and evolutionary time

Conventional computers don’t (need human)
• Symbolic AI can reason

• Somewhat adaptable to new input

• Neural Networks better
• Generalize when presented new inputs
• Extremely fast in real-time when embedded



(4) Motor Coordination
(5) Acquire Energy
(6) Protect self

“Mobility,” “Acquisition,” “Protection” 
• Essential for animal survival

Partially solved by conventional and intelligent 
machines

• Robotic Motor control
• Power Supplies
• Firewalls 



(7) Sensory processing
(8) Real-time thought
(9) React instinctively
(10) Anticipate
(11) Predict 

Animals sense, think quickly/instinctually
• Anticipate outcomes
• Predict based on extrapolating info

Conventional and intelligent machines do 
this (with the exception of instinct)

Neural Networks outperform symbolic A.I. 
when dealing with new stimulus

•  Can be much faster (especially if 
embedded), after TRAINING 
completed (i.e., during “INFERENCE” 
queries)



(12) Communication
Animals, conventional computers, intelligent machines all communicate

• Nothing close to human natural language processing

Symbolic AI attempted for decades

Neural Networks very successful in speech recognition
• IBM ViaVoice, DragonSpeak, in early 1990’s
• In 2025, it’s everywhere!
 
• Including understanding “context”

•  And perhaps not loosing meaning in translations
• Krushchev’s “We will bury you”  was actually "Whether 

you like it or not, history is on our side. We will dig you in“ or 
“We will outlive you”

VIDEO: 
http://www.youtube.com/watch?v=OwJHg9UBNPE 

http://www.youtube.com/watch?v=OwJHg9UBNPE


(13) Generalize 

“To derive or induce a general principle or concept from particulars”

Animals do well

Other than simple sorting, conventional computers and code typically don’t
give specific responses to specific inputs

Symbolic AI only do somewhat

Neural Networks great at
Generalize so outputs produced to “best fit” (classify) a set of inputs 
(even when differing from what trained with)



(14) Associate,
(15) Recognize patterns

All animals do well

No animal surpasses human’s ability to associate concepts and memories 

Conventional computers correlate data and recognize patterns

Symbolic AI does better
• But limited by fixed structure “State-space” fixed regardless
     of efficiency of search

Neural Networks much better !
• Widely used for recognizing image and speech



(16) Robust under partial failure 

Evolution ensures animals partially function when some subsystems fail
• Including parts of brain

Conventional computers can’t 
• Even single bit-errors can cause system faiures

 Symbolic AI also likely to not function when the underlying computer
       hardware fails

Neural Networks robust under partial failure 
• Will partially function if embedded NN hardware or NN software loses 

some neurons or inter-neuron connections
•  However if NN is running on a computer that fails, it will fail



(17) Autonomous thought,

Animals free to make decisions

Conventional and symbolic AI programs respond in pre-
programmed way, but, for example, robotic autonomous global 
path-planners are very much capable of incorporating symbolic AI
 
Neural Networks can be now Reason, hypothesize, plan, and may 
even now try to deceive

• Fully Autonomous robots should be a big concern !!



(18) Drive to reproduce 

Animals free to make decisions
• Struggle with programming dictated by genes

• Including drive to reproduce

Not in Symbolic AI

First cases of Neural Network drive to reproduce happened as of 2025



(19) Stability, Repeatability, Predictability 

Some uncertainty with all animals Allows free will?

Conventional and symbolic AI don’t have free will, but are generally 
repeatable, predictable, stable, and therefore TRACEABLE

Neural Networks can produce unexpected results, especially with never-
seen input, and even slightly different results with identical inputs

• NOT TRACEABLE !
• Trillions off Inter-neuron Weights (Learned Parameters) 

in 2025
• This is why FDA has denied permitting their use in pharmaceutical 

quality control



(20) Multitask 
Biological evolution yields human brains with multiple subsystems

• Regulation 
• Pulmonary, respiratory, temperature, and motor control

• Pre-processing
• Visual cortex, etc.

• Higher reasoning
• But we may be overloading !

❑ Conventional computers 
becoming better 

❑ In symbolic AI when written for 
multi-processor

❑ Extensive for Neural network 
learning !



(21) Abstraction
(22) Intuition
(23) Common sense 

Abstract = “.. only intrinsic form … no attempt at pictorial representation or 
narrative content” 

Intuition = “Knowing without conscious reasoning”

Common sense = “Sound and prudent but often unsophisticated judgment “

All Unlikely for a bug

Conventional and symbolic AI programs can’t do

Neural Networks can now think abstractly, and demonstrate some Intuition 
and Common Sense



(24) Manipulate tools 
Evolved animals

• Humans became bipedal so they could use front legs for 
manipulation of tools 

Spider can envision extensions of its appendages
• i.e., it’s web

Conventional and intelligent machines (symbolic AI and 
Neural Networks) can send Signals to actuators to position & 
orient tools (robotic-arms and legs) 

• Not only what an arm holds, but the entire robot 
is a TOOL, to manipulate the physical world



(25) Heuristics
(26) Inference
(27) Hypotheses testing

Spiders can sometimes:
• Consider every way to react
• Recognize when one scenario infers another
• Solve problems by testing multiple 

hypotheses

Conventional computers do (somewhat)

Symbolic AI (especially “Expert Systems”) do 
exactly this ! 

Neural Networks can now REASON!



(28) Self-discipline & Impulse control,
(29) Ethical behavior 

Humans override “animal drives” and develop rules to 
maintain civilization

• Bugs don’t 
• Conventional computers don’t
 

Symbolic AI programs can incorporate rules
And therefore implied “VALUES” 

Neural Networks can be trained to respond 
“ETHICALLY”
• Assuming thorough control of the huge amounts 

of data they are trained on !

• The feasibility of this is questionable !!



(30) Selective awareness (filtering)

Animals focus on task 
• Ignoring distractions 
• Find images semi-obscured by camouflage or clutter

Conventional and symbolic AI programs PRE-PROCESS
• Signal and image processing
 

Neural Networks perform extremely well with “fuzzy” inputs, and can be 
trained to Filter 



(31) Open to inspection 

Tracing human mental thoughts is less “exact” then tracing execution of 
conventional or symbolic AI program

 NEURAL NETWORKS ARE NOT OPEN TO INSPECTION ! 
Many compromises are made in changing inter-neuron Weights 
“Parameters”) during learning

• Trillions of them!
• Neural Network code is to create something that learns

• There is no way to TRACE code that leads to outputs



(32) Emotions
(33) Imagination
(34) Creativity
(35) Passion
(36) Playfulness

To feel, imagine & create, have passion & ambition, and 
experiment through playful curiosity is still mostly 
primarily human

• Play needed for human evolution

Bugs do exhibit very basic emotions and 
creativity, conventional symbolic AI don’t

NEURAL NETWORKS CAN NOW ALMOST  DO ALL 
OF THESE !



(37) Empathy
(38) Courage
(39) Leadership

Empathizing feelings of others, taking risks for others, and displaying 
leadership (vision, compassion, motivation) is primarily human

Unlikely for a bug

No conventional computers do this, and not likely for symbolic AI

Unlikely that a free people would want this fromm Neural Networks, 
however AGI (Artificial General Intelligence.. coming soon!), and likely a 
“Super Intelligence” (not too far in the future) may take undesirable  
risks and attempt to Lead us !



(40) Self-Awareness,
(41) Awareness of mortality

Humans see themselves, their lives, their influence on others, their 
influence on the future, and their mortality

• Unlikely for bugs
• Conventional computers and Symolic AI don’t

Neural Networks may soon become self-aware (if not already)

A machine is “immortal” if ample supply of replacement parts, and nobody 
manages to erase it 



(42) Group Psychology, Social Networking, and getting lost in the Cloud(s) 

Humans play, work, raise children, and wage war as teams, and can 
collectively share beliefs

Other animals work as a collective (not spiders)

Conventional computers (including mobile devices) and symbolic AI can be 
networked

• This has led to group psychology!
• Could social networking be a “macro” extension of the “micro” 

distributive brain-center processes needed for our most complex 
mental abilities?

• Neural Networks are collaborating with each other in 2025











More on Networking,  Crowd-sourcing, and Socially-networked Design at:
   PAPER: http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_paper_19.pdf 
   TALK: http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_TALK_19_PLUS.pdf  

2013 Key-note talk in Osaka, Japan

2012 Elizabethtown College student socially-networked architecture

http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_paper_19.pdf
http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_TALK_19_PLUS.pdf


Wunderlich, J.T. and Wunderlich, J.J. (2013). Green architecture and environmental design using rapid-prototyping social-networking 
sandbox tools, followed by professional architectural software.  Asian Conference on Sustainability, Energy & the Environment (ACSEE 
2013), June 6-9, Osaka, Japan. 
        PAPER: http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_paper_19.pdf 
        TALK: http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_TALK_19_PLUS.pdf  

http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_paper_19.pdf
http://users.etown.edu/w/wunderjt/Green_Social_Designs_Japan_TALK_19_PLUS.pdf




Wunderlich 2010++
Research

Can  
human  

do?

Can  
bug  
do?  

(spider)

Can   
Conventional  

Computer  
Program

do?

Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

Comments

COMPLEX ABILITIES:

42 Group psychology yes unlikely somewhat somewhat somewhat Networking

43 Social Networking yes Maybe? somewhat yes yes Humanity?

2010-2015 +: Virtual worlds created, including worlds for survival, creativity,  

factions, Freshman green towns , Freshman Japanese villages, and digital  

circuit designs

http://users.etown.ed 

u/w/wunderjt/TSOJIN

_ranks.pdf

http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf
http://users.etown.edu/w/wunderjt/TSOJIN_ranks.pdf


VIDEO: https://www.youtube.com/watch?v=wSNo8dHpBOU

https://www.youtube.com/watch?v=wSNo8dHpBOU


VIDEO: https://www.youtube.com/watch?v=S94apibbIwY

https://www.youtube.com/watch?v=S94apibbIwY


Wunderlich Research

2018
Can  

human  
do?

Can  
bug  
do?  

(spider)

Can  
Conventional  

Computer  
Program

do?

Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

Comments

COMPLEX ABILITIES:

44 Undetected Bias yes no somewhat somewhat YES !! Hidden?!?

45 Disinformation yes somewhat somewhat YES YES

46 Choosing “lesser?” evil yes yes yes yes yes Driverless  
death

47 Sensor Fusion and  
Integration of Processing

yes yes somewhat somewhat yes

2018 #44 Undetected Bias

Example: Employee hiring systems unintentionally incorporating undetected

bias hidden in statistical data used for machine learning (e.g., past hiring data

representing decisions made by previous biased humans)

And new machine intelligence could detect an individual's propensity towards  

illness or disability over time; From hand-writing analysis? Facial expressions,?  

Voice patterns? etc. (i.e., Even if medical records and other private data excluded)



AI program to help pick a toy for a child

NOTE: Unlike Probability Theory, Confidence Factors do not need to add up to100

User input:

1.Child’s Age?

• Program automatically assigns a CNF Confidence factor =100

2.Do you want to spend more or less than $25?

• Input CNF Confidence factor (e.g. CNF=65 for less than$25)

3.Child’s gender?

• Program automatically assigns a CNF Confidence factor =100

4.Preference for type of toy? (Action, Cuddly, or Creative)

• Input CNF Confidence factor s for each

Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991



Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991



Note 7: CFN’s for RULES were assigned by J. Wunderlich Typically these will be assigned by the  

“Knowledge Engineer” after consultation with the “DomainExpert”

Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991



Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991

CFN’s for RULES were assigned by J. Wunderlich Typically these will be assigned by the “Knowledge  

Engineer” after consultation with the “DomainExpert”



Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991

CFN’s for RULES were assigned by J. Wunderlich Typically these will be assigned by the “Knowledge  

Engineer” after consultation with the “DomainExpert”



Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991

MODIFIED Test-trace #3

with age changed to one_to_three, and  

gender changed to male

This changed OUTPUT to:

roly_poly (CNF 58)

tricycle (CNF 18)

hammer_and_pegs_game (CNF 55)

Perhaps unintended 1991 gender-bias in RULES  

and /or in CNF’s of RULES should be adjusted



Example Symbolic AI rule-based Expert System with  

Confidence Factors (CNF’s)

J. Wunderlich, 1991

Perhaps unintended 1991 gender-bias in RULES and/or  

in CNF’s of RULES should be adjusted



Anna Elizabeth Wunderlich, born June15th, 2002





Wunderlich Research

2018
Can  

human  
do?

Can  
bug  
do?  

(spider)

Can  
Conventional  

Computer  
Program

do?

Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

Comments

COMPLEX ABILITIES:

44 Undetected Bias yes no somewhat somewhat YES !! Hidden?!?

45 Disinformation yes somewhat somewhat YES YES

46 Choosing “lesser?” evil yes yes yes yes yes Driverless  
death

47 Sensor Fusion and  
Integration of Processing

yes yes somewhat somewhat yes

2018 #45 Disinformation

Has been happening for a  

very long time, and doesn't  

require a computer



Can  
human  

do?

45 Disinformation yes

Unbalancing (Destabilizing !)  

your opponent is called  

“Kuzushi” in Judo





Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

45 Disinformation YES YES

http://www.clickhole.com/article/privacy-win-facebook-adding-protect-my-data-button-7587?utm_content=Main&utm_campaign=SF&utm_source=Facebook&utm_medium=SocialMarketing
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Wunderlich Research

2018
Can  

human  
do?

Can  
bug  
do?  

(spider)

Can  
Conventional  

Computer  
Program

do?

Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

Comments

COMPLEX ABILITIES:

44 Undetected Bias yes no somewhat somewhat YES !! Hidden?!?

45 Disinformation yes somewhat somewhat YES YES

46 Choosing “lesser?” evil yes yes yes yes yes Driverless  
death

47 Sensor Fusion and  
Integration of Processing

yes yes somewhat somewhat yes

2018 #46

Choosing “lesser?” evil

Driverless death

What could possibly  
go wrong?



Wunderlich Research

2018
Can  

human  
do?

Can  
bug  
do?  

(spider)

Can  
Conventional  

Computer  
Program

do?

Can  
Symbolic  

AI
Program

do?

Can  
Artificial  
Neural  

Network  
do?

Comments

COMPLEX ABILITIES:

44 Undetected Bias yes no somewhat somewhat YES !! Hidden?!?

45 Disinformation yes somewhat somewhat YES YES

46 Choosing “lesser?” evil yes yes yes yes yes Driverless  
death

47 Sensor Fusion and  
Integration of Processing

yes yes somewhat somewhat yes

2018 #47

Sensor Fusion

(Vision, hearing, brainwaves,
GPS, Laser-Range-Finders, Ultrasound, etc)

and

Integration of Processing
including combining Symbolic AI and Neural Networks
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