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AI, ROBOTS & COMMUNICATION



Agenda

 Review

 Machine Translation

 Preview



Terminology

Strong AI vs. Weak AI

General AI vs. Narrow AI



Terminology

John Searle (1932-) 
Professor Emeritus of the Philosophy of Mind and Language at the 

University of California, Berkeley

Strong AI posits that machines do or 

ultimately will have minds. Efforts to make 

machines that possess a mind and are 

intelligent.

Weak AI asserts that machines merely 

simulate, rather than duplicate, real 

intelligence. AI is a useful tool to examine 

ideas about intelligence and consciousness 

but it is not “real intelligence.”



Terminology

Artificial General 

Intelligence (AGI)
Systems that are designed 

to emulate human-like 

general intelligence 

capable of reasoning 

about any subject. Also 

called “broad AI.”

Narrow AI
Systems that are designed 

to accomplish a specific 

tasks. Instead of “reasoning” 

about the world in general, 

these systems have discrete 

capabilities to perform 

specific practical tasks



Terminology

The singularity, as it relates to AI, is the idea 

that at some point in time, machines will 

become sufficiently smart so that they will be 

able to reengineer and improve themselves, 

leading to runaway intelligence. 

Singularity

Ray Kurzweil



Terminology



Terminology

AI Religion



Terminology

“Any intellect that greatly exceeds the 

cognitive performance of humans in virtually 

all domains of interest…Note that this 

definition is noncommittal about how the 

superintelligence is implemented.”

Superintelligence



Terminology

Paperclip Maximizer Thought Experiment
The risks in developing superintelligence include the risk of 

failure to give it the super-goal of philanthropy. One way in 

which this could happen is that the creators of the 

superintelligence decide to build it so that it serves only this 

select group of humans, rather than humanity in general. 

Another way for it to happen is that a well-meaning team of 

programmers make a big mistake in designing its goal system. 

This could result, to return to the earlier example, in a 

superintelligence whose top goal is the manufacturing of 

paperclips, with the consequence that it starts transforming first 

all of earth and then increasing portions of space into 

paperclip manufacturing facilities. More subtly, it could result in 

a superintelligence realizing a state of affairs that we might 

now judge as desirable but which in fact turns out to be a false 

utopia, in which things essential to human flourishing have 

been irreversibly lost. We need to be careful about what we 

wish for from a superintelligence, because we might get it.



Terminology



Terminology

“Algorithm”



Algorithms

An algorithm is a procedure or formula for 

solving a problem. The word derives from 

the name of the mathematician, Mohammed 

ibn-Musa al-Khwarizmi, who was part of 

the royal court in Baghdad and lived from 

about 780 to 850. 



Algorithms

Directions
1. Wet hair and lather. 

2. Rinse thoroughly. 

3. Repeat if necessary. 



Algorithms

Two methods to generate algorithmic instructions



Algorithms

GOFAI – Symbolic Reasoning Machine Learning

John McCarthy Arthur Samuel

• Step-by-Step instructions

• Programmer must know everything and 

be able to encode instruction in code

• Set-up neural network and train it on data

• Programmer does not need to know how 

to do the task; machine learns it from data



Algorithms

Temp Conversion – v1

Symbolic Reasoning 

GOFAI approach

Temp Conversion – v2

Machine Learning

Neural Network



v1 – GOFAI 



v1 – GOFAI 



v2 – Machine Learning

Directions
1. Go to website

2. Copy the text in the grey box

3. Paste this copied text into Notepad++
4. Save the file – version2.html
5. Open the file in the browser and try it

http://gunkelweb.com/coms493/ML_code.html



1. Load the Synaptic Library
“Synaptic is a javascript neural network 

library. Its generalized algorithm is 

architecture-free, so you can build and 

train basically any type of first order or 

even second order neural network 

architectures.”



2. Construct the Neural Network

Input 

Layer

Hidden 

Layer

Output 

Layer

f

1-3-1

c



3. Train the Network on Data
Four pieces of data:

30 F /  0 C

50 F / 10 C

70 F / 21 C

99 F / 38 C



3. Train the Network on Data
a) Forward Propagation – activate 

the network; send data into the 

network from the input layer

b) Produce different outputs and 

compare the actual output to the 

intended output. The “weight” of the 

connections to the hidden layer 

influence the value of the output.

c) Back Propagation – calculate the 

difference between actual and 

intended result. Use this figure to 

adjust the weights of the 

connections to the hidden layer.

d) Do this 80,000 times! “Tune” the 

weights to produce better results.



4. Run or Test the Network
a) Use prompt() to create a 

dialogue box where you can 

enter degrees F

b) Activate the network by 

sending this number into the 

network. Produce an output and 

format the number.

c) Use document.write() to 

display the result (the output).



A number that was part of the training data

A number that was NOT part of the training data



Input Output

Algorithm

Magic

Fear

Algorithms



Input Output

GOFAI Algorithm

Algorithms

• Explicit step-by-step instructions

• Programmer can locate problems in the code 

and make edits to affect the output

• Proprietary Algorithms vs. Open Access



Input Output

ML Algorithm

Algorithms

• Algorithm discovers patterns in data

• Potential problems – Error or bias in the training data

• Cannot inspect code to find the source of the error

• Programmer does not know what the program will do 

until it does it. “Wonderful and Terrifying” (Howard)



Algorithms

Finances and Money

70% of all Financial Transactions

“We are not only shaping the algorithms.   

They are now shaping us”

Entertainment/Creativity

- Music industry; new artists

- 78% of all content at Netflix

Medicine

- Algorithmic Pharmacists

- Diagnosis and Treatment

HR – Human Resources

- Customer Service (profiling)

- Sorting Job Applications



Algorithms



Algorithms



Algorithms

Critical Tasks
• Recognize that this technology involves everyone 

and everything

• Understand the technology - what it can and 

cannot do and why

• Focus on real world problems as opposed to 

media hype, i.e. “robot invasion” vs. increasing 

reliance on algorithms

• Carefully consider and evaluate the advice of 

experts and insiders



Today

Texts/Readings
• Weaver Memo

• Poibeau - Machine Translation

• Gunkel – Machine Translation 



Maker Exercise

Basic MT Algorithm
Objective – To understand the technology 

and techniques of Machine Translation by 

writing your own basic MT Algorithm

Task - Use Javascript to create an English to 

German translator application that runs in 

the browser

Approach – Use “direct translation” and 
code instructions in GOFAI



Maker Exercise
Backstory – Travel Phrasebook



Maker Exercise



Maker Exercise

Questions
How does this translation 

application work?

What are the limitations of this 

approach to MT?

How could you address or fix the 

limitations?

What would you need to do to 

translate in both directions?

What would you need to do to 

translate between more than 

two languages? Vauquois Triangle



Statistical MT - https://www.youtube.com/watch?v=_GdSC1Z1Kzs 

https://www.youtube.com/watch?v=_GdSC1Z1Kzs


Preview

Natural Language Processing (NLP)

• Weizenbaum - Contextual Understanding by Computers

• Gunkel – Natural Language Processing

• RadioLab - Talking to Machines


