	Set 2: Traffic Controller and Signage
	Teacher Edition



Key Points
1. Students should be able to setup and use the radio features in micro:bit. (Step 3 to 4, 12 to 14)
2. Students should be able to use the built-in buttons on the micro:bit. (Step 5 to 9)
3. Students should be able to make use if-then-else structure. (Step 15 to 19)
4. Students should be able to use a micro:bit build-in gesture control. (Step 20 to 21)
5. [bookmark: _Hlk511653609]Students should be able to solve problems through programming.

Required Components
Each student should have:
· micro:bit × 2
· Micro USB cable × 2
· micro:bit Battery Holder (Optional)
Think about… 
	Teacher Recommendation
Teachers are encouraged to discuss with students to introduce the lesson objectives.



· What are the characteristics of traffic signages?
(Suggested answers) Usually have GO and STOP signal, some traffic signages (e.g. traffic lights) make use of a standard colour - red, amber (yellow), and green which follows a universal colour code.
· Discuss the similar applications in school/society
(Suggested answers) Traffic signage at carpark entrance, traffic management at consultation sites, remote control for home appliances.
· Discuss the technologies could be used for sending or receiving data in short range / long distance.
Radio signal: remote control toys (short range)
Infrared: TV remote control (short range, line of sight)
Bluetooth: Mobile devices/ mobile phones (short range)
WiFi: Mobile phones and computers, smart home devices (short range)
Mobile data network: mobile phone (long range)
LoRaWAN/NB-IoT: smart city devices (long range)



List of Components
	micro:bit (Front)
[image: ]
	micro:bit (Back)
[image: ]

	Micro USB Cable
[image: ]
	micro:bit Battery Holder (Optional)
[image: ]



Notice
1. The components are not toys, place them on the table and follow teacher’s instructions. 

Reference
There are many features provided by micro:bit, such as:
· 5 x 5 LED Screen
· Buttons A and B
· Light level Sensor
· Compass and Accelerometer
You may visit to https://makecode.microbit.org/device for detailed explanation. 



Uploading Programmes to micro:bit Hardware
(1) Connect your micro:bit to your PC via a micro USB cable.
Windows 7 users will need the mBed serial port driver at https://os.mbed.com/docs/latest/tutorials/windows-serial-driver.html. In Windows 10, Windows Update will fetch the driver. For earlier versions, 
( Reference : https://support.microbit.org/support/solutions/articles/19000013984-how-do-i-connect-the-micro-bit-to-my-computer )

(2) Using micro:bit editor to build your programme. Visit https://makecode.microbit.org 
[image: ]



(3) You should see “Blocks” Editor and ready for coding.
[image: ]

(4) You can name your micro:bit program in the project name textbox next to download button. When you click the download button, it will download a 'hex' file, which is a compact format of your program that your micro:bit can read. Once the hex file has downloaded, copy it to your micro:bit just like copying a file to a USB drive. 
[image: ]

[image: ]

(5) The micro:bit will pause and the yellow LED on the back of the micro:bit will blink while your code is programmed. Once that's finished the code will run automatically.


Activity 2: Traffic Controller
Objective
(1) Display the desired traffic signal on a remote (receiver) micro:bit which controlled by the transmitter micro:bit.
(2) Make use of radio communication features in micro:bit.
(3) Write programs with if...then…else decisions making statement.
Simulation Activity
Use Let's Code micro:bit (https://makecode.microbit.org/) to simulate the following activity. 

(1) Create a new empty project on Let's Code micro:bit platform, you should see the Block Editor on the right and micro:bit simulator on the left. 
[image: ]

(2) We need to understand two basic blocks in this platform.
	[image: ]
	On Start is an event that runs when the program starts, before any other event. Use this event to initialize your program.


	[image: ]
	Forever will keep running part of a program in the background.




	In step 3 to 12, we prepare the transmitter micro:bit.



(3) Drag the “radio set group” function from “Radio” menu into the “on start” block. A group ID is required for sending and receiving with radio. micro:bit can only send or receive in one group at a time. A group ID is like the cable channel number, an identical radio group setting is required for micro:bit communicate with each other. The group ID is a number from 0 to 255.

[image: ][image: ]

	Notes to Teacher

	· A unique radio group ID is required for each student group.
· For large class size with many micro:bit working at the same area, we may need to lower the transmit power to avoid interference.
· The transmit power of micro:bit can be adjusted with the “radio set transmit power” function. A micro:bit is sending with a high-power strength (power ID equal to 6) by default, and the signal can reach as far as 70 meters (about 230 feet) in an open area.[image: ]
[image: ]







(4) We want to show a “Tick” pattern on the micro:bit LED after radio group was set, so we drag the “show icon” function after the “radio set group” inside the “on start” block, and change the icon to “Tick” pattern.

[image: ]

[image: ]


(5) We are going to use the micro:bit build-in buttons for “Go” and “Stop” signals (Button A for “Go” and Button B for “Stop”), we need to drag two “on button … pressed” functions from Input menu to the block editor. You can select button A or B  through the pull-down menu on the block.

[image: ]

[image: ]



(6) We would like to use 2 values to represent two traffic signals, “1” represent a “Go” signal while “0” for “Stop”. First, we drag the “radio send number” function into “on button A pressed” block and then put “1” in the value.

	Signal
	micro:bit Button
	Value for Radio Transmission in micro:bit

	Go
	A
	1

	Stop
	B
	0



[image: ]
[image: ]




(7) We would like to acknowledge the “Go” signal has been issued from the transmitter micro:bit, so we drag the “show leds” function after the radio send instruction. We can customize the display pattern in the editor for this function, so can draw a “Up Arrow” pattern for the “Go” signal.

[image: ]
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(8) For the “Stop” signal, we drag the “radio send number” again into “on button B pressed” block, and put “0” as the value.
[image: ]

(9) Like the “Go” signal, we would like to acknowledge the transmission by a “Cross” pattern.
[image: ]

(10) We have completed the coding on the transmitter micro:bit, the editor should have the following blocks.
[image: ]
(11) Save your work by enter a programme name and click “Save” icon, copy the saved file to the transmitter micro:bit and ready for use.

[image: ]

	In step 12 to 22, we prepare the receiver micro:bit.



(12) A separate new programme is required for the receiver micro:bit. We drag the “radio set group” block from “Radio” block menu into the “on start” block, the group ID must be the same as transmitter.

[image: ]
[image: ]

(13) For safety reason, a signal should be indicated all the time, so a “Stop” pattern should be displayed before it receives any traffic signal. So please drag the “show leds” from Basic menu to the “start” block after “radio set group”, draw a “cross” pattern.

[image: ]
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(14) In order to get the value from the transmitter, “on radio received receivedNumber” block under “Radio” menu should be used. Drag it to the editor.

[image: ]

	Notes to Teacher

	· The following functions under “Radio” menu are easy to mix up, please make sure the correct function is used in this step.
[image: ]
· “On radio received receivedNumber” is used to run part of a program when the micro:bit receives a number over radio, such as 1,2,25.
· “On radio received receivedString” is used to run part of a program when the micro:bit receives a string over radio, such as “OKAY”.


(15) We need to determine the number received to decide which pattern should be display. So, we need to use a “if ... then... else…” function from Logic menu. Drag it to the “on radio received receivedNumber” block as below.

[image: ]
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(16) We need to check and compare the received number for a specific condition. We drag the [image: ] function from Logic menu and replace the “True” label in the “if ... then... else…” function. 

[image: ]
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(17) Update the condition in the “if ... then... else…” function to compare the received number is equal to “1” for “Go”, drag the “recceivedNumber” variable from “Variable” menu and enter the text string “1” in the conditions.
[image: ]
[image: ]
	Condition
	Result

	If receivedNumber = 1
	Go Signal 

	If receivedNumber≠1
	Stop Signal






(18) When the receiver micro:bit receives “1” from the transmitter micro:bit, a up arrow will be shown to represent the “Go” signal. While “0” is received, it should display a cross which represent “Stop” signal. We drag two “show leds” inside the “if ... then... else…” function as follows.

[image: ]




(19) We draw the corresponding patterns in the “show leds” functions. 

	Condition
	Result
	Pettern

	If receivedNumber = 1
	Go Signal 
	Up arrow

	If receivedNumber≠1
	Stop Signal
	Cross



[image: ]



(20) We would like to add one special features on the receiver micro:bit. Under any circumstances, it will show a cross pattern (“Stop” signal) when we shake the receiver micro:bit (for example earthquakes/accidents in real situation). To accomplish this feature, we need to drag the “on shake” function from input menu. This function will run a part of program when shaking gesture is detected.

[image: ]

(21) We drag a “show leds” function from Basic menu into the “on shake” block, draw a cross pattern to represent a “Stop” signal.

[image: ]
[image: ]

(22) The completed program blocks on the receiver micro:bit should be like this.
[image: ]




(23) To upload your project file to micro:bit, connect the micro:bit to your computer with a micro USB cable (one at each time), drag and drop the project file from the download folder to the micro:bit drive. 

The LED on the back of your micro:bit flashes during the transfer (which should only take a few seconds). Once transferred, the code will run automatically on your micro:bit. To rerun your program, press the reset button on the back of your micro:bit. The reset button automatically runs the newest file on the micro:bit.

(24) After the project file were transferred to “transmitter” and “receiver” micro:bit. Test the result by press and buttons from the transmitter micro:bit and review the pattern displayed on the receiver. When you shake the receiver micro:bit, a cross pattern should be shown. You may use USB cables to connect a power source or use the micro:bit battery box.

[image: ] 
[image: ] 



	Tips for Teachers
· By copying the program onto the 'MICROBIT' drive, you have programmed it into the flash memory on the micro:bit, which means even after you unplug the micro:bit, your program will still run if the micro:bit is powered by battery.
· You can’t drag and drop more than one hex file at once onto your micro:bit. If you try to drag and drop a second hex file onto your micro:bit before the first file has finished downloading, then the second file may fail.
· You CANNOT retrieve your project file from micro:bit to block editor.
· If you're using the micro:bit in a school environment, you may need to check with your IT administrator that you have the correct permissions to write to the device and installation of drivers.
· Please make sure the micro USB cable is long enough for students.
· Some teachers reported that the USB connection is not stable for some tablet computers, please test the micro:bit with your school’s tablet computers before the lesson.
· Avoid using more than one forever loop in your programme and it may cause undesired result.
· [bookmark: _GoBack]The block will be in dull brown colour [image: ]if it is not in use or incomplete, you may need to check them if you can’t get the desired output.
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