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Warning: Purely MATLAB™ based sEnglish

► Written early 2010, this talk describes a MATLAB™  GUI 
based sEnglish authoring and execution system. The latest 
version of the sEnglish authoring tools has an Eclipse front 
end and is also capable of processing executable papers 
for journal and web publishing for the next generation of 
the semantic web. 

► Since this purely MATLAB based software was written a 
new sEnglish Publisher (for authoring and reading 
executable papers) and the Cognitive Agents Toolbox 2.01 
has been created for intelligent agent programming under 
Jason+sEnglish. 
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Why the proposed system in this talk?

► Software systems for realtime control (SRTC) operations 
that do sensing/perception processing and definitions in 
terms of concepts and diagnostic logic in a simple way are 
non-existent .

► Conceptual and logic processing systems that computer 
scientist created by description logic (OWL)/ common logic 
(CL) for conceptual graphs are insufficient for engineering 
applications that are dominated by feedback control 
computations and signal processing 

► Existing systems do not provide an English document that 
is a program, an advantage for programmers and users.    
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1. Principles of natural language 

programming

Sentence to be interpreted: 
Move towards position Pnxt but avoid collisions.

Definition of its meaning:

Find your current position Pc. Define Hd as a 'heading direction'. Execute " Hd = Pnxt-Pc; ". 

Detect obstacle position Obst in heading direction Hd. If Obst is empty, then move in 

heading direction Hd. If Obst is not empty, then do the following. Compute turned 

heading direction Hds from Hd. Detect obstacle position Obst2 in heading direction Hds. 

If Obst2 is empty, then move in heading direction Hds. If Obst2 is not empty,  then do 

the following. Compute turned heading direction Hds2 from Hds. Detect obstacle 

position Obst3 in heading direction Hds2. If Obst3 is empty, then move in heading 

direction Hds2. Finish conditional actions for second heading. Finish conditional actions 

for first heading.

sEnglish codes
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Natural language programming?

It has been often said that it is a “dream” but is not possible 
as natural language is context dependent and ambiguous

Why would NLP be highly desirable?

It would allow us to combine a manual of a robot with its program.

It would allow the user of the robot to understand how it works. 
Less misunderstandings with respect to capabilities.

It would allow programmers to build very well structured, easy to 
understand, high level and yet very complex robot programs.
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How would NLP as programming 
paradigm work?

Define your concepts on: perception, environment modelling, 
skills, goals and AUV actions

Define your sentences  on carrying out the most 
important activities.

sentences

sentences

sentences

High level ordinary computer code

Top-down design
Accommodates the human brains design 
process
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Example on a prototype program
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How does it work?

High level code used when no further details are 
needed

- Corresponds to “sub-conscientious” !
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Summary

Conceptual 
definitions

Sentences 
definitions

Section titles

Document 
title

Author data

Syntax testing

Testing of sentence 
meanings in high level 
programming language

Preparation of 
human readable 

document

(a few seconds only)

Benefit 1: 

human operator 
readable code  

Benefit 2: 

Robot readable to 
acquire new skills by 

reading a “book”
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2. Declarative programming

►What concepts to use for AUVs?

►How to declare background information?

►How to pass on skills?

►How to declare  goal achievement tactics?
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What concepts to use for AUVs? (1)

Possible concepts of objects in the environment model:

Seabed terrain formations: flat, hill, road, rocky surface, sand surface, 
pockmarks,  ramp,  etc.

Animated objects: humans, other AUVs, human operated ships, etc.

Possible concepts for the environment reference frames:

Environment model frames (granulated, multilevel): GPS frame, earth fixed, 
body fixes, locality model, region realtime model, immediate vicinity model, 

own body health model, etc.
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What concepts to use for AUVs? (2)

Possible action concepts for AUVs:

Actions: Start mission, plan route, go to location, shoot target, 
return to base, move erratically, choose target, decide on next 
committed action, execute committed action, abort committed 
action, send images to base, send report to command centre, 
report if fatal injury occurs, etc.  

Actions constraints : avoid collision, avoid being exposed-shot, 
avoid loosing power, avoid loosing all ammunition, avoid water 
surface, avoid pits, etc.

Possible goal concepts for AUVs:

High level goal examples: Survey terrain. Cooperate with other AUVs on 

exploration. Go for mission with goal set G341.  Carry out  system checks. 

Subgoal examples: Take seabed images for mapping.  Go to a target area. 
Return to command centre. Investigate new features found. Report unusual 
changes   to command centre. Return in case of  essential malfunction. 
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1.Why to use environmental concepts?

► 1.1 To link available terrain models with realtime robot 
perception

► 1.2 To enable the robot to model changes in the   
environment

► 1.3 To enable the programming engineer to define 
rules of behaviour in terms of environmental features

► 1.4 To enable easy definition/alteration of perception 
processes of the robot by engineers  maintainability
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Why to use environmental concepts?

1.1 To connect different resolution models of 

the environment

sEnglish code example for a sentence:

Identify objects of the locality model.

Its meaning definition by other sentences:

Link global seabed terrain model Gtm. Scan environment using „MBE‟ to 
obtain image sequence Ims. Identify new features Suobs using Ims and 
sonar wavelet bank Vwb. Build locality model Mloc using Ims and Suobs. 
Record and send Mloc to command centre Cc2. 

Relevant concepts used: global terrain model [Gtm], image 
sequence[Ims], suspicious targets[Sp], visual wavelet bank[Vwb], locality 
terrain 3d model [Mloc]
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Why to use environmental 

concepts
1.3 To enable the programming engineer to define 
rules of behaviour in terms of environmental features

sEnglish code example for a sentence:

Keep yourself to standard  survey mission behaviour rules.

Its meaning definition by other sentences:

Continuously inform your command centre Cc2 about new feature positions 
Enpos. Know all mission relevant terrain maps. Investigate new terrain 
features Enpos with recognition strength 0.9. Constantly record MBE survey 
data. Return when power is at ~20%. 

Relevant concepts used: command centre[Cc2], feature positions[Enpos], 
new feature  positions[Fpos], target regions[Sp],  etc.
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2. Why to use predefined goals and subgoals?

► 2.1 Realtime computational speed limitations: 
contemplative goal synthesis is time consuming.  
Predefined goals/sub-goals facilitate realtime 
decision making. 

► 2.2 Situational decision rules can be formulated in 
terms of the perceived environmental model 
features, so can be goals/sub-goals under 
execution.
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Software

►sEnglish document Authoring Tool: 
interactive environment to define data structures for 
concepts and sentence meanings

►Reader agents: can read HTML sEnglish document 

and run sentences 

►Mission agents  - can be created by  the Cognitive 

Agents Toolbox – CAT
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complex goal

How to achieve it

Meaning definitions....
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activity

Self contained meanings ....
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Further nesting of meanings....
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A (sub-)subgoal definition:
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Summary 2

Natural language programming (sEnglish) enables you  to 

write your sensing, signal processing, perception processes 
and optionally also behaviour rules and also (sub-)goals (and how to 
achieve them) in terms of sentences that the engineer in the field can 
understand.

It is not tied to any particular agent architecture such as 

reactive, multilayered or BDI (belief-desire-intention) agents. Any of 
these architectures can include sEnglish code.  In fact natural language 
programming can be the “flash on the bone” for an agent system, 
defining interaction with the real world in an understandable way.
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Deployment phase

Some agent framework

Some hardware 
platform

sEnglish descriptions of 

(1) Perception processes

(2) Skills of physical            
.    interaction skills

(3) Skills of planning

(4) Goal definitions

(5) Rules of behaviour

Documentation for 
operating personnel  

= code of operation

Manuals
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Pages of sEnglish papers
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Pages of sEnglish papers
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Pages of sEnglish papers
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Summary

►The signal processing of sensing and action 
procedures of robotic engineering systems can be 
programmed in natural language in sEnglish – the 

logic of the system is left to agent programming – there is sEnglish to 
Jason/Agentspeak interface via the Cognitive Agents Toolbox

► In the deployment phase this provides users with 
some advantages for creators and operators:

(1) better understanding of capabilities and limitations of operation

(2) maintenance and upgrades become easier for engineers 
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NLP software demo
A prototype sEnglish programming environment and document compiler + 
personal assistant

Ontology editor

Sentences editor

Host program (personal 
assistant)
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NLP software demo

Document LaTex compiler  (for PS/PDF)

sEnglish to MATLAB compiler 
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NLP demo in action …

• Show the ontology window and explain some of the notations and 
basic classes in the high level language – demonstrate ontology 
compilation.

• Explain the parts of the Sentences Editor and illustrate syntax 
testing, compilation to high level code 

• Demonstrate compilation of all sentences as they hang together 

• Demonstration of producing a HTML/LaTex documents, going back 
to the editor and showing how sentences are associated with 
readable sEnglish document sections. Activities represented by 
sentences  becoming subsections of the document.

• Show the precompiled PDF document with all its parts.
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Conclusions and the future

► sEnglish directly links sentences with 
meanings (in terms of executing 
some code) unlike other controlled 
natural languages which first compile 
into logic that still needs to link to a 
“world model” first for its meaning. 

► Its advantages are that it clarifies 
the operations of robots for 
programmer teams and users alike

► It is applicable to various existing 
agent architectures, it does not 
prescribe or constrain agent decision 
making procedures. 

► A prototype natural language 
programming environment has been 
created. It demonstrated that it is 
potentially applicable to AUVs 

► It is currently working with MATLAB 
but its compilation  method can be 
extended to other high level 
languages (ADA, Python, C++, 
Simpol)

Conclusions

A book is available:

Available on amazon.co.uk –
£14.99


