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Chapter 6

1 a - Level sensors and calorimeter sensors constantly send data to the microprocessor.
- An ADC is used to ensure data reaching microprocessor is digital.
— Microprocessor sends signal to actuator to open tap on burette.

— Once level sensor 2 value matches that stored on microprocessor OR colorimeter value matches stored value, the microprocessor sends
signal to actuators to close burette tap.

— DAC used to convert microprocessor signal to analogue current to operate actuators.
- Readings are stored.
b Advantages:
— Automatic process; scientists can do other tasks.
— Since acid involved, it is safer.
— More accurate end point in process, since levels monitored several times a second.

- Leads to more consistent results.

Disadvantages:
— Deskilling is a real risk.
— More expensive to set up initially.
— Risk of viruses and hacking, for example.
2 a i) Flow sensors, temperature sensors
ii) Light sensors, infrared/motion sensors.
iii) Infrared/motion sensors, cameras, pressure sensors:
- Faster response to non-optimum conditions
- More precise monitoring
- Greater consistency of product(s)
- 24/7 monitoring
- Expensive to set up initially and to maintain
- May not respond well to unusual conditions
- Saves money on unnecessary lighting
- Completely automated system
- Better control of lighting

- Much safer
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- Fewer staff needed
- Still requires human monitoring
b - faster response to non-optimum conditions

- more precise monitoring
- greater consistency of product(s)
- 24/7 monitoring
- expensive to set-up initially and to maintain
- may not respond well to unusual conditions
- saves money on unnecessary lighting
- completely automated system
- better control of lighting
- much safer
- fewer staff needed

- still requires human monitoring

3
Stateme True( )
Automated systems lead to less consistent results or less consistent products. v
Automated systems are more expensive to set up than traditional manual systems. v
Automated systems would be quickly overwhelmed by the amount of data presented to them. v
Automated systems are inherently less safe than manual systems. v
Automated systems generally require enhanced maintenance when compared to manual systems. v
Automated systems allow processes to run at optimum conditions at all times. v
Software failures, due to unforeseen conditions, are unlikely to impact on an automated system. v
Automated systems will react more quickly to unusual process conditions. v

4 - Sensors

- Microprocessor
- Environment
- End-effectors
- Controller
- Programs
- Repetitive
- Adaptive
5 a Sensors can use radar/sonar to detect objects under the sea. Cameras take images which allow objects to be recognised. If a ship is recognised, then

the microprocessor sends signals to actuators to operate digital cameras. Actuators are also used to operate electric motors in undersea robots
to allow them to move around the shipwreck.
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b i) Sensors can be used to recognise samples; data sent to microprocessor after digital conversion (using ADC); if rock samples recognised, mi-
croprocessor sends signals to actuators to stop robot’s motors to operate ‘claws’ to take samples of rock.

ii) Cameras are used to recognise terrain, recognise potential rock samples and to allow manoeuvring safely.
¢ - Harsh environment which is dangerous to humans.
- More precise than humans.
— Can operate non-stop.
- No need for any humans to be present (useful on long journeys, such as visit to Mars which takes several years).
d Could be used in defusing bombs, clean-up operations in nuclear plants (for example, Chernobyl), etc.
6 a Autonomous is the ability to operate independently without human input.
b Any three from:
— Infrared sensors (active, breaking a beam of infrared light).
— Pressure sensors (transducers that generate electric current).
- Proximity sensors (detect the presence of an object/person).
- Infrared sensors (detect somebody leaving/entering the train when the doors are open).
— Pressure sensors (measure the existence of a person standing next to the door).
— Proximity sensors (detect the presence of a person).
- Data from sensors used by microprocessor to decide whether it is safe or not safe to open or close the train doors.

¢ Any three from:

Advantages:

- Itis possible to have more frequent service (shorter distance between buses).
- Safer as the human element is removed.

— Reduced running costs (no driver or conductor).

Disadvantages:

— Ever present fear of hacking and viruses.

— High initial capital costs.

— Passenger’s reluctance to driverless vehicles.




