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AUTOMATION

Industry has been using automation for many years. Automation, as a system, refers to mechanical and or electrical mechanism which can accomplish any works. This system will theoretically help or substitute human for doing their tasks in more efficient fashion. 

Care must be taken when deciding which part of a certain system will be automated and what the reason of applying it is. To understand the basic of developing an automated system, a system designer must know the common reasons for people/industry choosing it and the problem/limitation of this automated system itself.
Why automate?

Industry has many reasons to use automation. One is to reduce workload. Human has a certain limitation of handling a workload. Automation of some parts of a work can significantly reduce workloads of the human labor.
Automation can also be applied to reduce costs of any project. This can be done by designing an optimum and proportional workload between human and automated system.
In case of human absolutely cannot perform a task or can perform with great difficulty, automated system or mechanism can be a real solution indeed. Some examples that cannot be performed by human are complex statistic operations, control guidance of certain vehicles, e.g. rockets, etc. Time delay of human operator which can cause instability is example of unwanted situation from human labor.
Human sometime performs poorly in such case of too low workload or too high workload. Autopilot is an example of how automation shows better preferable option than human operator. Some considerations and examples which are mentioned above explain how automation can assist or augment performance in areas where human show limitations.
Human nature is choosing the easier way to accomplish their tasks. Nowadays, technology is there and ready to use. The interesting thing is how to apply it to fit the needs.
What is problem and limitation of automation?

Nothing is perfect in this world. Aside of being a best friend in a system, the use of automation can cause unwanted problems.  

Automation will increase monitoring load of human operator. They will have less to do and become more passive. Typically people don’t make good monitoring. There is an idea of automate the monitoring at cost of more components which may also be subject to failure.
Automated systems are typically more complex, with more components involved. System complexity arises because of more components means more things to go wrong and needs more portions of monitoring. Complexity of monitoring will be drastically increasing when automated system has to be applied to any function, condition of automated devices designed to control that function, and of course the indicator of that condition itself.
One example is Northwest Airlines DC9 taking off from Detroit Airport. It didn’t climb; the wing hit light pole and some buildings and then crashed. One factor was the failure of the pilot to lower the wing flaps. Apparently, the automated aid to remind pilot to lower flaps failed to function. The indicator of the condition of the automated aid was itself not functioning. This example shows how complexity of automated system requires more monitoring and can lead into undesired situation.
It is absolutely difficult to calibrate a trust on an automated system. Automated system that never failed should be trusted perfectly. Intermediate levels of reliability should have intermediate level of trust, while the totally unreliable would be ignored. However we tend to flip from complete trust to complete distrust when automated device shows itself to fallible. While overtrust automated system still can lead to crash, mistrust system is found hard to recover after once betrayal especially when the automation is optional.
When operator replaced by automatic controller, level of interaction or familiarity will be reduced. If malfunction occurs, operator needs extra time to “get back into the loop”. Air China Boeing 747 had gradual engine failure. Autopilot did great job of compensating for failure. Pilot tends to unaware of problem until autopilot unable to compensate anymore. Plane went into stall, fell several thousand feet and recovered just above ocean surface. It implies that operator naturally slower and less accurate in failure detection when “out of the loop”.
Automated system has a setup configuration. Fatality of damage will arise as an incorrect setup system prior to a certain task has been taken. 

As automated system become more and more complex, the greater responsibility shifts to the computer programmer. The designed program must be able to handle complex combination of events. How should automated system deal with unexpected event? If it has to be transferred to human control, several conditions must be considered and will be a new problem.
Having two thinking is a real advantage of human interacting by resolving ambiguities in communication. Loss of co-operation between operators or impersonal human-computer interaction will decrease that advantage. 
Here is some reasoning question for designing automated devices:
Examine details of design and take an interest in the little features of design that help!

Think about why those features of design do help and try to classify the problem!

How does the design encourage focused attention, or divided attention?

How much workload does the device require?

What other tasks can be performed simultaneously?

Does it require information in the head or does it place some information in the world?

What kind of errors and slips is it likely to induce?

Is automation always effective?

The effectiveness will depend on how a designer can describe the system in details.
3

