Croft, Johansson
ENGLISH REPORT - DRAFT	Comment by Carina Sjöberg Hawke: A solid first report draft with a clear purpose!

Introduction
Background
Automatic control systems can be implemented in a variety of different ways, both electrically and mechanically. In this project we will be implementing an automatic logic control system using a combination of control circuitry commonly found in real-life applications including Programmable Logic Controllers (PLCs), microcontrollers, combinational integrated circuits and various sensors. 
While this report will not discuss control theory in any significant detail, it is useful to introduce some of the core concepts, which will allow for more precise explanations in later chapters.	Comment by Carina Sjöberg Hawke: Not needed
The control system in this paper is of the type single-input single output (SISO), and is based upon the concept that a single user-defined reference value is set on the input which the control system attempts to match as closely as possible on the output, ideally becoming stable at this value without oscillating around it. The control system does this by sending a control signal proportional to the reference input to the output device(s), in this case a motor, and then measuring their current state, in this case its speed. The next control signal sent by the control system will then be adjusted depending on this measured value, in order to make the subsequent measured value more closely match that of the reference value.  This is referred to as an error driven feedback loop, or more generally, a control loop, since all control loops are error driven. When we have a control loop which continually adapts its output in order to track a variable input, then we have an automatic control system [1].	Comment by Carina Sjöberg Hawke: Is this really only related to the last sentence?  Or as I suspect, it is the source for the entire paragraph?  I will bring talk about this kind of issue in class tomorrow.  We can also talk about it during peer response next week, if you need some more clarification.

Purpose	Comment by Carina Sjöberg Hawke: These don’t really need to be separated by separate headings.  This is a short paper, and goals and scope are directly related to the purpose, so it would be more effective to compose one or two paragraphs under one heading include all this information.
The purpose of this report is to document the design and construction of an automatic control system. This will ensure that our results are reproducible, and will serve as a future reference when encountering similar problems.	Comment by Carina Sjöberg Hawke: Nicely put.

Goals
Our goal is to produce a functional implementation of an automatic control system that behaves in a way that satisfies all of the criteria set forth by the given specification.
	
Scope
The control system in this report uses several discrete components to form a complete system. Since this paper is primarily concerned with the behaviour of the system as a whole, the inner workings of these components will only be included as far as they are relevant. The topic of control theory is also not referenced in any significant detail in this paper, despite its relevance, due to the overwhelming complexity it would add. 	Comment by Carina Sjöberg Hawke: If you want to include this limitation, I would try to word it better.  The way you have formulated it now, makes it sound like it really should include this.  You don’t want to make too much of a case for it!  You could instead start with something like: Due to limitations of space…  Or just not include it all.  Up to you how you deal with this.
	
Methods
The design of the control system can be described as an iterative process, where experimentation and trial-by-error lead to successively more refined solutions. This strategy was chosen in order to avoid the added complexity of applying control theory concepts to the design.

Software	Comment by Carina Sjöberg Hawke: Overall, this is fine, though some tenses could be adjusted – you are describing what you did, so past tense forms should be utilized in all the relevant places.  Additionally, although a breakdown of the materials is clear, the actual procedure is not.  But that is probably still to come, since this is only a first draft.
The use of both a PLC and a general microcontroller necessitates the use of two different programming languages. While the specification explicitly requires the use of Function Block code on the PLC, the PIC microcontroller can be programmed in either C or assembly language, each carrying its own benefits. While assembly language may improve overall responsiveness, the C language was chosen due to its compiler, which provides optimization and enough abstraction to greatly reduce both the time and programming skill required. The microcontroller (PIC16F1827) Integrated Development Environment (IDE) also includes C-libraries with register definitions and predefined, special functions (such as interrupt subroutines) that provide a second layer of abstraction, making programming in C much less cumbersome.
	When programming either of the these devices, textbook examples from the respective programming manuals and datasheets were used to implement basic functionality, before expanding the code to fit our particular use case. 


Hardware
Designing the hardware configuration for the system required extensive use of wiring diagrams. The system can first be divided into its individual components (such as PLC, microprocessor,  Binary Coded Decimal (BCD) display driver) which provides an overview of how the system is assembled in general and what is required from the connections between these components. Once this has been determined, specific small-scale circuitry connecting these components can be designed using appropriate component values. This includes things such as galvanic isolation, logic conversion and voltage transient suppression.  

Preliminary Results	Comment by Carina Sjöberg Hawke: Good start
The control system, despite being functional and specification compliant, produces some less desirable behaviour due to the way it regulates. Firstly, it only performs corrective action once every five seconds which may be considered too unresponsive. Secondly, the corrective action is always of a fixed magnitude. This then results in a dilemma where a constant large corrective action causes frequent overshoots of the target and may result in oscillatory behaviour whereas a smaller corrective action improves accuracy but causes response time to suffer. We believe that a compromise between these extremes will result in the most desirable behaviour.
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