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We as humans communicate with our world through speech, language, touch, and other forms of indicators. These indicators are generated in order to express our feelings, knowledge, and concerns. 


Knowledge in this paper is nothing more than what we know to be true whether real or not. In other words, what one person may know is in his/her own personal knowledge base or a database of information. This knowledge differs from person to person and also differs how we classify the same set “truths” in our knowledge. Concerns are any thing that we perceive as important, whether it is a major concern like someone holding a gun to you, the possibility of losing a job, or getting married to a concern as minor as just wanting to know the meaning of a word. These concerns generate situations, which we called experiences. Experiences are how we as humans learn. We apply reasoning to what we learned through experiences we could solve problems. Feelings are the bases for which we generate concerns, which in turn generate knowledge.


So what does feelings have to do with reasoning? Well by itself, feelings has nothing to do with reasoning, however, closely related to feelings are emotions. By definition reasoning is the process by which people generate and evaluate arguments and beliefs (1). Emotions fit into the definition because an emotion is an evaluative response (positive or negative feelings) that typically includes some combination of physiological arousal, subjective experience, and behavioral or emotional expressions (1). Still you may think so what’s the connection between emotions and reasoning. To put it simply a feeling is a zero, one or minus one (neutral, positive or negative) to which things get a value. Based upon these values an emotion is generated. This generated emotion is how we humans evaluate arguments. The evaluated arguments help us reason our decisions when making choices. Ex. Lets say we picked a shirt from the rack. We have to assume some things. First, we can afford it. Second, the shirt is the correct size. Finally we have a choice in choosing it or not, meaning that someone has not specifically told us to get it for them. We get the mean of value from the arguments associated shirt, such as color it is, designs it may have, the feel of the material, and the smell in some cases. We then apply certain feeling to each attribute. Based upon the weighted values we apply to each attribute will get an emotional response that will determine whether we buy the shirt or not. For instance, initially we are at zero (neutral), if we like the color we get a plus one emotional response, we are now at one (positive) we will buy the shirt. If the shirt smells bad we give it a response minus two, we are now at minus one (negative) so we decided not to buy the shirt. Some of you may like the shirt and decide to shirt buy the shirt and wash it to get rid of the odor. Your emotion in this case, caused you to buy the shirt and find a way to get rid of the undesirable attribute. When finding the way to get rid of the undesirable attribute, you dipped into you knowledge base and recalled a similar situation where you got rid of the undesirable attribute but kept the other attributes unchanged. Hence, when you do your laundry you get rid of the odor and keep the color. You used multiple reasoning in the purchase of the shirt. First, whether you want the shirt or not. Second, was is their a way to get rid any undesirables in the shirt. Third, if you did not know there was a way to get rid of the smell then you may not have bought the shirt or bought it and wore it even though it smelled. . 


I mention the word dipping into you knowledge base in the examples above. Search your knowledge base is northing more than searching your memories and recalling your experiences. However, experiences are usually associated with events (large groups of information) rather than specific information like a detail. We generate experiences by linking emotion to a group of images in a certain order (patterns).


Pattern Recognition is a way to help generate these feelings towards objects.  Feeling cause different emotions, which cause different concerns, and make us react in different way, give the similar information. One paper states “emotions provide us with motivation and drives, with a set personal preference, with a uniqueness that is desirable in a sophisticated AI (2).” However the one problem is how to categorize different information.

There are several kinds of reasoning, we use such as inductive reasoning, deductive reasoning, and analogical reasoning. Inductive reasoning is the process by which specific observations are applied to more general propositions that seem likely to be true (1). Deductive reasoning is drawing conclusions from a set of assumptions that are true (1). Analogical reasoning is the process by which people understand a novel situation in terms of a familiar one (1).


The reason I use pattern recognitions as a median for emotion are for two reasons. First, we have to know the difference between objects. Ex. An orange is not the same as an apple; we would have to be able to recognize the difference between them before we classify them as separate objects. The second reason is that humans use pattern to understand each other and generate procedures. Ex. When born we learn through trial and error how to walk, talk, etc. Through these trials our bodies unconsciously figure out what patterns work and which ones don’t work and modify those patterns for the best results. I say unconsciously only because most of us don’t know how we know these things. One experiment that shows this was in a tape on perception called Discovering Psychology. In this tape a football player with good accuracy was told to throw a football to another player. Which he did and it was caught. When given a pair of glasses that alter his vision a few degrees. His aim was off and the other player was to far away to catch it. After a few minutes the thrower had regained his accuracy. He did not consciously force his eyesight to adjust the pattern to make it work. 


So how does pattern recognitions help generate emotions/feelings. At first we have to give certain feeling to certain patterns, this is done so that we can simulate a basic response. When a baby is born it does not know fear even though it may experience it, the same is for other emotions. Fear to a baby is having something that it does not like and having to change the situation. Happiness is having something that it likes. Frustration is a disruption in the desired pattern. Currently in MIT there is a robot that is trying to do this it is called ‘Kismet’. It is based on two types of emotion systems an internal and external. The external emotion system is responsible for displaying emotions that it feels. The internal emotions system is responsible to determine its likes and dislikes. 


Kismet was made to be social meaning that it reacts to its needs and the needs of others. Kismet has three basic drives, its need to have human interaction (talk with humans), entertainment drive (play with toy), and fatigue (wanting to recharge). Kismet as of now does not talk to human but speaks with sounds. If it wants someone to come closer then it tells them by a predefined sound “come over here”, same goes for stopping “stop”, the rest of the time it makes what sounds like “oh”. Kismet when it is talking to someone, and it is finished making a response it will arc its head forward and wait. This cue lets the person know that kismet is done talking and is now listening. If there are no stimuli (human or toy) it will rotate its head to look for a stimulus. When it sees the desired stimuli it gets happy, however if the stimulus is removed it gets sad.  If the stimuli cease to entertain it (not more or react), it gets bored and continues searching. As of now kismet is far from completion. However, the reactions it displays are somewhat intelligent. This statement is based on a conversation that was recorded on the website, when talking to Rich. In this conversation, Rich pointed to his watch and kismet actually spent time looked at the watch then went back to looking at Rich. At first you may think that it was only looking at his finger then move to a predefined place Richs face, however the pause was too long and it seemed to me that it knew the watch was important even though it probably did not know why.


There is another robot that uses learning with patterns. The SHOSLIF (self – organizing, hierarchical optimal subspace learning and inference framework) is a learning system for neural networks. It is based upon visual input to learn. It has been used to recognize sign language, navigate hallways, and separating an image from the rest of the scenery. It is not used for high-level understanding or inference. However, many SHOSLIF systems working together may be able to do high-level understanding (3). I chose this method of learning because before you can understand your surroundings you have to be able to distinguish objects in your surroundings. The SHOSLIF is based upon a knowledge base (pictures and words), learning procedure, and a retrieval procedure. Given sensory information and a mission vector the system distinguishes objects. The mission vector is the object you trying to identify. It will take an image and parse it so that it isolates object from the scenery. Then it will display the text associated with the object. I like this approach because the mission vector can be controlled by emotions the system experiences. 


Emotions are considered a high-level understanding so how can low-level pattern recognition help with understanding. High-level emotions are based upon many low level patterns. With the robot kismet for example if it is able to use pattern recognition the following could result. When having a choice of calling one of two people it would more like choosing the one that it remembers rather than the one it doesn’t. Another possible outcome would be that in seeing a person is new, meaning its recognition falls below a threshold; it may want to call the newer face to converse with and add a new person to its list of people it knows. Similarly against two toys it likes may choose the one that is used more often as oppose to one rarely uses. 

I am thinking of the use of more than one neural network with a hierarchal structure. I said more than one neural network. I mention neural network because that is what this learning system was based on. The low level is for simple recognition, the telling the difference between two objects such as a dog and signpost. Another level tells the difference between two signposts, a yield sign and a stop sign. There could also be another level for emotions, which may help make moods possible.


Once you have the association of feeling to certain images. An emotion then can be a control mechanism for movement. Ex. If kismet were a complete robot, meaning able to change his surroundings. If it wanted a toy block because of a drive tells him he wants it the drive will cause an emotion that will cause him to move his hand towards it. Using the pattern recognition it will isolate the block, determine how far he need to move the arm so he could pick it up and pick it up. This is the beginning of trail and error to create a pattern to find how the toy. If the arm was too short it can’t reach the block, if it is too far to grab, if it knocked it away to far to grab, etc the patterns need to be modified.  The correct patterns of approximating the distance as well as the procedure are stored. When moving it will take images from its eyes and compare it to the patterns for the arm. As the images come in it compares them using the SHOSLIF. The mission vector given by the emotion (get toy) is the images that are close enough to the desired pattern.  In the case with the Kismet example above the pattern that puts the arm close enough to the block so it can pick it up and satisfy its mission of wanting to play with the block. The opposite can happen too. If kismet is talking and a favorite toy is being moved in the background. If the toy has more of an emotional value than the person, kismet will stop paying attention to the person and may reach for the toy. This may be good or bad. If what the robot is doing is important it may get distracted. If kismet was going to eat a plate of food as of now it only knows how to pick up things with its hand. It now sees a fork. This distraction may cause an emotion that helps it remember a similar situation of when a fork was used for eating; it may try to duplicate the action.


The last paragraph tried to explain how feeling from images and pattern (which is a set of images seen as group) could cause an emotion to do something that was observed. A need causes an emotion. To satisfy this need the emotion goes into its knowledge base and looks for an image or pattern that satisfies the emotion, through the use of feelings associated with the object. Once a pattern or image is found it goes back to the emotion side and the emotion causes the robot to look for a similar object. While looking it is actively comparing objects it sees to possible objects that may satisfy the need. When one is found the emotion will then cause it to look for a movement pattern that will satisfies the need by obtaining the object. In this case above it will move the arm to pick up the object. Once the object is picked up the need is then satisfied and another may appear in its place. If it has seen children play with blocks before an emotion may be triggered due to recalling of the memory. The memory of kids playing was probably stored with its need to play and so the behavior is now imitated.

By recognizing patterns and imitating them at the right time you can essential be called living? We may not consider this at first, intelligent, but to a certain degree it is. Ex. Various programs are thought to be intelligent because they can imitate people using keywords in what you typed and give a pretty good response like those used in tuning tests. Now that the AI has a basis it must be able to learn and modify those patterns this is intelligence, it may not be a superior intellect however it is a brain. Ex. A virus is intelligent enough to modify its surroundings to help itself reproduce and survive even though it is not smart since it is limit use of its intelligence. Another ex. Is that some programs like the AI used in playing checkers learns good moves and bad moves to make choices.  However, again do to its limitations in certain fields they are not smart even though they are intelligent enough in a certain area to beat even the masters in the game. Next given patterns that are similar or different various conflicts may occur in how to resolve them. This is where feelings come into play even though it may not be an advance emotion. By giving certain feelings to an attribute we can start to get the computer to have an emotion. Based upon the emotion, the AI will make a choice. Depending on the differences or similarity of the objects it will choose one response over another because it brings a more desirable result given previous experience (choosing the one it likes), choosing no response then giving a reaction to find more about the pattern (confusion), giving both responses (wanting both) picking the car that looks good and is within price range, no responses (refusing either outcome) if you have a choice to be burned or drowned which would you choose?, a response that ask for how to change pattern (figuring out how to change) most people would call this thinking. 

In conclusion, even though it is imitating behavior it may not be the great “AI” that we are trying to find. However, in life we imitate patterns that we saw and learned those patterns growing up. This is separate from the learning done in school, which helps you thinks abstractly. This type of learning and behavior helps us communicate ideas through action and reaction. In the case of a robot it is able to pick actions that will help it better communicate and assist humans even though the meaning behind those actions are not understood by the robot.
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