1 I am fully aware that identifying syntactic symbol manipulation with possession of concepts begs the question of symbol grounding and the philosophical problem of reference. For the purposes of assessing Brooks' position, however, the identification is fair since one of his targets is clearly declarative representations.
2 Providing of course that it has the other relevant concepts, apples, paint . . .

3 A declarative is not an easy entity to define. For my purposes I will assume that if information is encoded in a state, structure or process in a form that can be interpreted in a model-theoretic semantics, then it is declarative. Declaratives release their information upon being read, whereas procedures release their information upon being run. But clearly, there is no straightforward way of defining the difference between declaratives and procedures since in certain programming languages both can serve as first class objects. For related discussions see [7.]

4 Many ethologists regard compiling an ethogram to be the first step in the description of a species. An ethogram is a behavioural vocabulary of a species which lists all the basic types of behaviours an organism can perform. These behaviours are unit-like in that they can be performed in sequences. Brooks' notion, it seems to me, departs from this more classical notion in being more task oriented. Thus, an activity may be a controlled collection of simpler activities, grouped together by their common purpose of, say, grasping coke cans. Ethologists too look for the function of activities and cluster more basic behavioural units together, but their definition of function is strongly tied to the concept of evolutionary adaptation. See [13].

5 Cf [3]. Brooks diverges from Gallistel in treating the interaction of activities to be often more complex than that found in simple hierarchies.

6 This idea I take to be Gibson's principle contribution to the study of sensory systems. Cf. [4, 5]. Where Brooks departs from Gibson on this point is in viewing the process as akin to information retrieval. Gibson supposes that the information is directly picked up.

7 Again compare [4, 5]. In Gibson's view the senses are not passive receptors of information; they are active seeking mechanisms, searching out the information -- often minimal information --required for effective action and avoidance of physical harm

8 The conception of situation determinedness I offer is stipulative. Others can be proposed. For instance, one could propose that a context situationally determines an action for an agent if the situation in conjunction with the inner state of the agent determines what he will do next. But to stretch the definition in that direction is to give up the distinction between situation determinedness and determinedness simplicitur. Agents are usually determined by the union of mental state and local environment. The noteworthy condition of true situation determinedness is that reasoning is not required for action.

9 For an outline of the virtues and problems with local choice, see [6]

10 Gibson argues that sentience and the like are perceivable properties of an animal. But in his system, there is almost no action-relevant property that is not perceivable. Thus, post boxes have the perceivable property of affording letter posting. Just how many non-obvious properties can be perceived or registered is a deep question which the alternative theory of action raises. But I think we may safely say that the line must be drawn short of all action-relevant properties. Default reasoning will be valuable for these.

11 The justification for this claim, it seems to me, is the Gibsonian theory that perception involves active exploration by an organism. Instead of asking how an organism infers the structure of its environment from the pattern of activations on its receptive field, we ask how the organism picks up what it needs to know by moving through the “ambient optical array" containing the information. By dynamically sampling this optical array the creature is supposed to be able to get whatever information it needs about objects and layouts to fulfill its objectives

