Computer Awareness Programme (Module 1) － Joy to the Computer World

[I] “A World with Computers” 
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	How to lead a lost dog home?
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	Look! This dog is lost. If this dog could speak, it would tell us where it lives and the name of its owner so we can lead it back home. But it can only bark, so what should we do? The Government now requires dogs over 5 months old to have a 1cm (approximately) long microchip installed under its skin. This microchip is saved with the dog’s identity and the owner’s information. All we need to do is use a chip scanner [transliterate] and we will be able to contact the dog’s owner so the dog can be picked up and brought back home!
	Do you want to see how a microchip is planted into a dog?
http://www.pets.gov.hk/en_dog_1_4_1.php#btop 
The web page of the Agriculture, Fisheries and Conservation Department provides photos of the microchip and steps on how the microchip is inserted. Teachers can open the web page and explain this to students if necessary.

	How clever is a smart card?
	Contactless smart card  
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Contact type smart card – Does not contain a micro-antenna
	A smart card is used to store and manage data. Not only can the computer chip [電腦晶片 transliterate] contained inside it store more information than the magnetic strips of credit cards, it can also be used to store computer programs, which makes it convenient for data management. Smart cards are used in the Octopus Card , e-Park Card, mobile phone SIM cards and The Smart Identity Card.
Smart cards such as the Octopus Card have the microchip contained inside the card, so they contain a micro-antenna which receives and sends data. Smart cards such as the e-Park Card have the microchip embedded on the surface of the card, so they can only receive and send data if they are inserted into a card reader
Smart cards are now multi-purpose and can be used to pay transport costs, entry fees for public swimming pools, as well as for shopping and building security, etc.
	What is inside a smart card? You can find a cross-sectional view of the Octopus Card in this web page.
http://cd1.edb.hkedcity.net/cd/tech_edu/computer/share/ed_mar02.ppt  
---------------------------------------------------

Web page on the technology used in the Octopus Card: 
http://www.octopus.com.hk/octopus-for-businesses/octopus-technology/system/en/index.html ---------------------------------------------------

The microchip contained in the Smart Identity Card contains many different electronic insurance safes which are used to store the holder’s personal data, fingerprints and face; moreover, individual government departments can only open one of the safes. In addition to being an Identity Card and document for border crossing, citizens can also add more functions to the Identity Card.
SIM cards are smart cards that are placed within mobile phones. The user identity card [用戶識別卡 transliterate] developed by the University of Science and Technology can also be used to verify the holder’s personal identity, so it can be used for stock trading, bank transfers, and online shopping, etc.

	What is a digital camera?
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	Did you know that in addition to saving text on a computer, you can also save images too? A digital camera can convert images into data which can be saved in the memory of the camera. After sending the saved data to the computer system, we can use graphics software to modify the photos or a printer to print the photos. Although photos taken by a digital camera may not be as real as photos taken by a traditional film camera, the photos don’t have to be developed and can be changed, so a digital camera has its advantages. With the constant development of IT, maybe it won’t be long until we won’t be able to tell which photos were taken on film and which were taken by a digital camera!
	A digital camera stores images digitally. Digitization uses the two values of 0 and 1 to represent data, and the computer can essentially only process data in this form. 
How true a digital photo is depends on the quality of the photo paper and the printer, as well as the resolution of the digital camera and how much memory it has.

(Teachers can use the actual object when explaining it)

	What are the benefits of digital maps?
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	Hong Kong is a city which has developed very quickly, and its buildings and streets constantly change, so it is very hard to find where we want to go if we only have an old map. How can we develop the most recent map as soon as possible?
The Lands Department set up a computerized land information system to use IT to prepare data for the development of maps. Before engaging in a construction, the Lands Department will obtain all relevant construction information from contractors, the Architectural Service Department, the Highways Department and other relevant government departments for reference. If digital data is received, then such data can be immediately entered into the system; however, if drawings drawn on paper are received, then a large scanner must be used to digitize the drawings so it can be entered into a computer for more convenient processing.
Once a works is complete, a survey team will visit the site for survey work. They will use these survey control points that are distributed all across Hong Kong as the basis for positioning and height, and then they will use a scale or total station to collect topography data. An electronic distance meter is able to measure distance and angles more rapidly and accurately, and can save such data.
Afterwards, workers can place the data into a computer system and can use this to prepare the latest maps once the data is sorted!
Other government departments, such as the Drainage Services Department, Hong Kong Fire Services Department, the Highways Department, and the Agriculture, Fisheries and Conservation Department also use the dedicated network to connect to the Lands Department’s computers to directly obtain the latest topography data. As digital maps are updated frequently, we can use computers to quickly and accurately search for places.
	Do you want to try using a digital map? Please visit:
http://www2.map.gov.hk/gih3/view/index.jsp?lg=en
---------------------------------------------------

Do you want to find detailed information on digital maps and free downloads of maps? Please visit:
https://www1.hkmapservice.gov.hk/DDS/
---------------------------------------------------

Hong Kong’s basic map is drawn at a scale of 1:1000. The 3000 and more of such maps which cover all of Hong Kong are all digitized (that is, the data on the maps have been converted into a form that can be processed by computers).
To take advantage of a digital map search, the address, name of the building, street intersection or coordinates, etc very quickly and conveniently.

To let everyone enjoy the convenience brought along by digital maps, the Lands Department and businesses will work together. The Lands Department will provide the latest digital map data, while commercial organizations increase the provision of map services to the public through the Internet. “Mapping Information Services through Internet” provides the locations of libraries, theaters, swimming pools, shops, restaurants and other places commonly frequented by the public for inspection by the public.
http://www.ypmap.com 

http://www.centamap.com

	Can we carry computers with is everywhere in our pocket?
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	Of course we can! One type of computer we can carry in our pockets is the Personal Digital Assistant (PDA). While a PDA is small, we can use it to write notes, search dictionaries, manage files, listen to music, record sounds, view e-books, go on the Internet and send faxes, etc., all in addition to using it as a phone!
Many PDAs don’t use a keyboard for input. To input text or give commands, you just have to write on the screen or speak out loud!

	

	Can computers predict the weather? 
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	In the 1970s, scientists have already begun to use computers to calculate changes in the weather. In recent years, IT has made leaps and bounds and computer predictions of the weather have become faster and more accurate
Computers predict the weather with a method called Numerical Weather Prediction. This method uses a formula based on physics to calculate and simulate changes in the atmosphere based on the actual status of the atmosphere to predict future weather. (What you are looking at now is a computer simulating the changes of Typhoon York.)
To grasp the “actual conditions”, we need to use instruments to measure the status of the atmosphere (e.g. temperature, humidity, wind direction and wind speed, etc.). Every day, meteorological departments from around the world use different communications and channels to exchange meteorological data collected from around the world. Such data are the raw materials for Numerical Weather Prediction and can be used by this model once it is analysed. The Numerical Weather Prediction model has become one of the primary methods of weather prediction. The supercomputer obtained by the Observatory in 1999 was exclusively used for Numerical Weather Prediction.
Every day, the supercomputers of the Observatory prepare weather charts for the next few days based on the results of numerical calculations. However, due to many factors, e.g. the supercomputers many not be able to determine whether data is correct, so such weather charts can only be used as a reference, and ultimately, the weather forecasters have to discuss and analyze the charts and data to make more accurate weather predictions.
	Have you visited the Observatory’s website?
http://www.weather.gov.hk 

---------------------------------------------------
The data received by the computers will be used for immediate weather forecasting and will also be saved for studies and research.
The short video to this example is accompanied with a narration.

	Can a supercomputer defeat the world champion of chess?
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	Computers have been playing chess contests with humans for several decades now, but it was only in 1997 that the computer, Deep Blue, was able to defeat the world chess champion Garry Kasparov for the first time in the world. Six games were played in that contest, three were tied, Deep Blue won two games and the chess champion won one.
Deep Blue won due to its high-speed calculations and ability to process data. Each game of chess has so many possible moves (approximately 1 with 120 zeros behind it). Not only is Deep Blue saved with strategies once used by past chess champions, it is also able to compute 2 hundred million (2 with 8 zeros behind it) potential moves in one second.
Scientists are now able to create computers faster than Deep Blue, but they can only help us compute and analyze data, and can’t engage in true thinking. Think about it, a world chess champion can only think of two to three possible moves each second, so why can’t a supercomputer win every time even though it has such superior computing abilities?
	About the background and detailed records of the contest between the chess champion and the supercomputer “Deep Blue”:
http://www.research.ibm.com/deepblue/ 
---------------------------------------------------

In October 2001, the same chess champion challenged a next generation supercomputer which was capable of analyzing 500 million moves in one second. According to the analysis of the tournament organizer, the chess champion lost to the computer in 1997 because the contest was too unfair. The chess champion had never seen Deep Blue play until the game began, and no rest breaks were provided in the contest, so between a supercomputer which never gets tired and a chess champion who will get more tired as the contest draws on, it is obvious that the supercomputer will have the advantage. (Source: Ming Pao, 3 May 2001)

	How is a speed gun used to capture speeding vehicles?
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	A laser speed detection digital camera system uses fast and accurate predictions to capture speeding vehicles. It is shaped like a gun and can be used to aim and target vehicles. Before setting off, the police officer will first check whether the speed gun is functioning normally, and will input the speed limit of the road into the system. During an operation, if a car is suspected to be speeding, the speed gun will be pointed at the vehicle and an infrared ray will be fired at the vehicle. The system will calculate the time required for the infrared ray to reflect back from the vehicle and read a lot of data within 1/3 of a second to calculate the vehicle speed. Once the speed gun has found a speeding vehicle, the police officers on the footbridge will contact their colleagues at the Police Post underneath them to stop the speeding vehicle and prosecute the driver. Apart from using this laser speed detection digital camera system, the Police also use radars to check vehicle speeds, but this method cannot be used to target individual vehicles.
	For a textual explanation of a laser speed gun (search “laser speed gun”):
http://www.howstuffworks.com
The short video to this example is accompanied with a narration.

	Why do trains not collide even though MTR trains arrive so frequently?
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	The MTR is installed with a train control and signaling system, so although MTR train trips are frequent, based on the distance between trains, the location of station platforms, train routes and other information, the computer can decide whether trains need to accelerate or decelerate. This way trains will arrive punctually and it can be ensured that they will not crash. The system can also prepare a train operation schedule!
	The short video to this example is accompanied with a narration.

	How do teachers prepare report cards using the fastest and most accurate methods?
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	Have you ever wondered about the process of preparing a report card? After a teacher marks the papers, the teacher must calculate the scores obtained by a student for each subject before they can be copied onto the report card of each student. This process is complex and it is easy to make mistakes. With the help of computers, teachers only need to key in the scores to use the established program to calculate and print the report cards. If a student’s scores need to be changed, then the computer will re-calculate and re-print the report card. Talk about fast!

	The short video for this example is accompanied with a narration.

	How to make your home an intelligent one?
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	Computer controlled automatic systems can control and adjust various facilities in buildings based on collected external environment data. For example, constant temperature devices can control the central air-conditioning system according to room temperature; dimness sensor devices can turn on/off or adjust lighting according to how bright a room is; and security systems can automatically call the police if a fire breaks out or a burglar breaks in. We can also use a phone or a computer connected to the Internet to remotely control indoor devices. You can open your door for visitors even if you are out. Your windows can also automatically be shit when it starts to rain. When some devices fail, a repairman can fix them via a connection with their computers regardless of whether they are inside or outside. Don’t you think that a computer can be a good housekeeper?

	Do you want to visit a simulated intelligent home with your teacher?
http://smarthome.i-control.com.hk/ 

---------------------------------------------------

This web page introduces the “Home of the Future Project” which was organized by the MIT Department of Architecture. In this experiment, the intelligent home showcases many advanced digital technology products and advanced home design:
http://architecture.mit.edu/house_n/ 

---------------------------------------------------

To build an intelligent home, the primary condition is to have broadband internet with an intelligent platform to connect the various facilities of the home together. Intelligent electronics will regularly send information to the computer system of the intelligent platform, and the computer will monitor the operating conditions of the various appliances according to the information received. Once it detects that a certain appliance is abnormal, it will notify the owner and contact the appliance retailer.

	How to safely remove a land mine?
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	After the war, tens of thousands of land mines remain buried beneath the ground, which is very dangerous. Having people look for these land mines has often left to casualties, so scientists have invented a computer-controlled mine detection vehicle [電腦控制的地雷探測車 transliterate] to handle this dangerous task.
The mine detection vehicle is equipped with a metal detector, position detector and computer control device to allow it to “see” the surrounding environment so it can work on uneven surfaces. We can use a control stick to command the detection vehicle from a safe place; the detection vehicle will also move lightly so as to not activate the land mines by mistake.
Computerized mine detection vehicles can not only remove land mines quickly, but also greatly reduce the casualties.
	

	Do robots know how to carry out operations?
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	Doctors can carry out operations on patients by controlling a robot through a computer.
A robot is able to use scalpels, forceps, sutures and other tools with accuracy and precision, which can minimize the size of the wound, reduce the pain to patients, and help patients recover sooner.
After connecting this operation system to the network, doctors can control robots in different areas to carry out operations on patients.
	Do you want to see how a doctor commands a robot to carry out an operation? Please visit this web page:
http://www.davincisurgery.com/

	How to train air traffic controllers?

	Control tower simulator of the Hong Kong Civil Aviation Department
[image: image14.jpg]



	Piloting a plane for take-off and landing is a complex job which only skilled air traffic controllers can perform to guarantee the safety of a flight.
The simulation system for aircraft landing is equipped with imaging technology. It can simulate the changes in an airport environment, e.g. daytime, nighttime and inclement weather, etc., to provide simulated practical training. Air traffic controllers can use this simulation system to safely practice the skills required to direct air traffic.
	Hong Kong Civil Aviation Department web page:
http://www.cad.gov.hk/ 

The short video to this example is accompanied with a narration.

	What is 3D Solid Modelling Assisted Design [三維實體輔助設計 transliterate]?
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	3D means three dimensional. Combining the use of computer software and hardware, we can simulate real situations to help us design new products. The designer uses a digital drawing board and a mouse, etc to enter the blueprints of a product into the computer, and then the design software can show us what the product will look like based on various perspectives and combinations, as well as calculate the components of its materials, etc. When a certain part of the design needs to be changed, the other parts will be changed accordingly to ensure that the various parts of the product are closely linked.
Using this technology for production can save a lot of time and money.

In addition to being used to design products, simulation of reality with computers can also be applied to building design, scientific experiments, computer games, surgical preparation and training, etc.     
	On this web page, you can view products designed with the help of “3D Modelling Assisted Design”.
http://www.ironcad.com
(This web page belongs to a company in the USA that provides CAD (Computer Assisted Design) technology. Go to Gallery in the menu on the left side of the web page and select Images to see some examples of mechanical products designed with the help of CAD technology; Select Animations from Gallery to see how the design software simulates the operating conditions of mechanical products.)
Hong Kong Productivity Council Computer-aided Design & Manufacturing Centre
http://www.hkpc.org/index.php?option=com_content&view=article&id=3144&Itemid=275&lang=en 

	Can you reserve books from a public library at home?
	Structural diagram of a ESD Kiosk
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	Of course you can! If the Electronic Service Delivery Scheme is fully implemented, then regardless of whether we are in Hong Kong or overseas, we will be able to use public services, such as to reserve books, query data, pay fees, and book venues at any time through any computer connected to the Internet, or by visiting Information Kiosks (ESD Kiosk) located at stations, malls, and community centers, etc. It is so convenient!

	Do you want to use these services? Please visit the ESD Life web page:
http://www.esdlife.com
---------------------------------------------------

The “Digital 21 Strategy” web page introduces the statuses of various schemes implemented by the HKSAR to promote Hong Kong as a digital city: http://www.digital21.gov.hk/ 
Teachers can enlarge the “structural diagram of a lifestyle station” on the left to help students recognize the IT facilities used by these service kiosks.

	Do we have to leave home or go to a mall to shop?
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	Ever since computers were connected to the Internet, various commercial organizations, such as banks and shopping centers, no longer have to be established in main streets or malls. Whenever they want, customers can browse web pages for different products or use banking services. They just need to use a credit card, e-currency or PPS, etc., to engage in online transactions. Assuming we can ensure that such transactions are safe and secure, e-commerce, mobile commerce and other electronic banking services can truly save time for us and bring us convenience.
	Hong Kong Post e-Cert, public key cryptography and digital signatures are used to ensure the safety and security of electronic transactions. You can visit here to learn more.
http://www.hongkongpost.com/ 

---------------------------------------------------

Most banks in Hong Kong (e.g. Hang Seng Bank http://bank.hangseng.com/1/2/home/) provide online banking services
---------------------------------------------------

The “Digital 21 Strategy” web page introduces the statuses of various schemes implemented by the HKSAR to promote Hong Kong as a digital city: http://www.digital21.gov.hk/ 

	How do doctors from around the world join hands to help patients?
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	The Internet has allowed computer users from around the world to share information, and has also allowed people from different backgrounds to work together to solve problems. Telemedicine is a good example of this.
In 1995, a tertiary student in China had a very serious abnormal illness and doctors could not find the cause. The peers of this patient send e-mails requesting help on the Internet, providing the patient’s X rays and diagnosis reports, etc., and very soon they had 2000 replies from experts around the world. The cause of the illness and a medical treatment were found after many experts studied and discussed this illness.
	This is a web page about telemedicine:
http://www.americantelemed.org/

	Can the Internet help us learn better?
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	The Internet allows computer users from around the world to share information, so the Internet is a rich source of learning resources.

Many local and overseas organizations provide online courses. In addition to being able to take the classes at any time and place, we can even learn according to our own ability and progress. Other than syllabus information, the Internet also has forums and e-mail addresses for us to leave our questions. We can even speak directly to teachers and professors through video conferences or interact with other students online.
In addition to having independent courses, the Internet also has various museums, reference materials and manuals for readers to use. Some websites even allow experts to directly answer our queries!
	Do you want to learn about Hong Kong’s dolphins? Please visit the “Ocean Park Conservation Foundation Hong Kong” web page.
http://www.opcf.org.hk/
---------------------------------------------------

Do you want to see ancient relics? Please visit the “National Museum of China” web page.
http://www.chnmuseum.cn/
--------------------------------------------------

Hong Kong Education City
http://www.hkedcity.net/
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