Chapter 5, Control Unit of Organization
Summary
 
Chapter 5 describes the basic control system unit of organization. This is just basic control theory, which is dealt with in many other good sources.
 What is important about this chapter, I believe, is how control theory is mapped to observable behavior. Prior to B:CP applications of control theory in psychology mapped control theory to behavior something like this:

Figure 1. 
The Controller in Figure 1 is the organism doing the controlling. What is interesting about this diagram is that the Reference Input – equivalent to the reference signal in PCT-- is outside the controlling organism. If this were a model of the tracking task described in Ch. 5, then the empty oval would be the relative positions of target and cursor and the Reference Input would presumably be the target itself. The “Plant” is the muscles that move the arm (“Body Position”) that affects, via a control handle (not shown) the cursor via the feedback connection (Feedback Signal). The “Forward Model” can be ignored. So what this diagram shows is a control loop very much like the one in Fig 5.2 in Ch. 5, where the goal of behavior – the Reference Input – is outside rather than inside the organism.  

The mapping of control theory onto behavior that is shown in Fig 1 is clearly influenced by the assumption that sensory input is the cause of behavioral output; what I call the causal or open-loop model of behavior.
 By placing the Reference Input back into the behavior system (Controller) where it belongs, Powers put purpose back into behavior.  The fact that the Reference Input belongs inside the organism is easily demonstrated by asking the Controller in a tracking task to change his or her goal regarding where the cursor should be relative to the controller whenever and as many times as desired. In this case you can watch as the cursor sometimes remains on target, sometimes an inch to the left and sometimes ½ inch to the right and so on.
Once the Reference Signal is placed properly inside the behaving system, some other important characteristics of the control model show up that are not shown in Figure1. the most important new feature is the Input Function. This is the neural network that computes the perceptual neural signal that is actually the variable that is under control. The Input Function – also called the Perceptual Function – will turn out to be a very important component of living control system because what it computes – what it perceives about the environment – defines what the organism’s behavior is “about”.  The Reference Input – called Reference Signal in Fig. 5.2 of B:CP – specifies the goal state of the perceptual signal while the Input Function defines the “meaning” of that signal. 

The possible “meanings” of perceptual signals will be discussed in the next set of chapters on the hierarchy of control. The levels of the hierarchy will correspond to the different types of meanings that variations in a perceptual signal can have; variations in the perceptual signal can mean variations in the intensity, sensation, configuration, etc. It’s the Input Function that defines the meaning of the perceptual signal and, thus, what it is about what is “out there” in the world outside the nervous system that is being controlled. 
The rest of Ch. 5 tries to give some feel for how a control system works. As David Goldstein noted, another good place to get a discussion of this is in Ch. 3 of LCS III.
 Perhaps the main message about is that control is not necessarily a hunt and peck kind of thing. A good, high gain control system keeps the controlled perception at the reference continuously, protecting it from disturbance. A control system doesn’t just act when there is a sudden transient disturbance; that is, it doesn’t typically “react” to disturbances. It is more appropriate to think of control as continuously acting as necessary to keep perceptions in their reference (goal) states. This means that, in a well functioning control system, error – the difference between goal and actual perception – is typically very small. This will be an important consideration for those interested in applying control theory to clinical and counseling psychology. From the point of view of the control model, a psychological problem is the existence of large and chronic error, which means that there are perceptions that are “out of control”. The job of the clinical/counseling psychologist is to help the person experiencing the problem (chronic error)  get those perceptions under control. 

Rupert Young was the only student who submitted answers to the Study and Leading question this week so I reproduce his answers here (labeled RY, along with my comments, labeled RM):

1. Can you describe the difference between the model in Figure 5.1 and the one in Figure 5.2? Hint: One is a model of objective behavior, the other a model of the mechanisms that can produce such behavior

RY: The former describes the concepts and relationships of the tracking task from a neutral viewpoint, whereas the latter is from the perspective of the organism describing the actual components and mechanisms internal to that organism.

       2. Use the Live Block diagram at: https://dl.dropboxusercontent.com/u/31298693/LiveBlock.exe. To determine the effect of a change in loop gain (A) on quality of control. You can change the loop gain by setting “Parameter Slides” to “Show” and then using the slide to change the Output gain. Does the change in gain work the way Powers says in the chapter? How can you tell?

RY: Yes, if you mean tighter control rather than more response to stimuli, with increasing gain. You can tell because the higher the gain the quicker the perception matches the reference, and doesn't overshoot.

RM: You can also do it by watching the variation in the perceptual signal; when the gain is low the perceptual signal varies a lot more than when the gain is high (with the disturbance varying constantly.

3. In what sense is the model described in this chapter contain “devoid of specific behavioral content” as Powers said of it in the Preface? How does the model get “content”? 

RY: The model provides the "form" of the mechanism of behavioural control, but the mechanism, components and signals do not refer to any specific behaviours, or actions; that is, they do not "represent" real-world variables or perceptions. Only when control systems are taken in the context of a behaving system embodied within an environment (real or virtual) can the processes be said to "represent" the specific "content" of perceptions and variables.

RM: Excellent.

RY answers to Leading questions:

1. No, it means that the response will be closer to 100% of the error.

2. Comfortableness of reading.

3. Zero; key inside keyhole. Yes, regarding perceived distance between two.

4. In between. Yes, some people like classical music, some heavy-metal thrash house rock music.

5. Yes.

6. Eye contact, no yawning. Talk louder, wave at them, say "hellooo!"

7. The perception being controlled might be my desire to appear attentive.  If false, the error would indicate that I am not acheiving that desire. If true, no error. Yes, I think so.

8. Dullness. Walk away.

9. No, not at all, it doesn't mean something is "wrong", but that there is a difference between the current state and the desired goal. That's called death.

10. Yes. Achievement, not listening to negative people, positive thinking. 

 RM: Excellent again! Hope that helps your self-esteem. 
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