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Actually there is a better solution. There is no need to update the LCD unless there is
a change in the sensor status. We only need to update the LCD when the signal
changes from HIGH to LOW or from LOW to HIGH. This is where we can use a

technique called state change detection or edge detection.

In the second program, we introduce two variables, doorState and doorLastState, to
record the current state and last state of the sensor. And then we compare the

current state and the last state in each cycle of the forever loop, the scripts would be

executed only when the current state and last state are different.

Let us upload the second program to our Arduino board. You can see that the LCD
stops flickering already. The second program saves the Arduino board a lot of
unnecessary works. State change detection is a good technique and it can be used

with most digital inputs of sensors and buttons.

[ Resources file: reed-switch-1.sb2, reed-switch-2.sb2]

4. Door Alarm

One major application of the reed switches is door and window alarms. Many smart

home systems also handle the home security. Let us simulate a door alarm system.
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Door Reed Switch

Magnet

A door alarm system would usually consist of a reed switch, a sounding device and a
lighting device. Normally, high decibel buzzers and special flashing signal lights would

be used, but they are not very pleasant for practices at classroom or home.

We would be using the Jassive buzzer module as the socunding device and a full color
RGB LED module as the lighting device. The RGB LED module consists of a 5mm RGB
LED and three 150Q limiting resistors to prevent burnout. Adjusting the PWM signal

on each color pin will result on different colors.
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The reed switch is connected to digital pin 4 of Arduino board. The 1602 LCD is
connected to the 12C interface. The passive buzzer module is connected to digital pin
5 of Arduino board. The R (red) pin, G (green), B (blue) pin of the RGB LED module are
connected to digital pin 3, 10, 11 respectively. Do notice that not all digital pins have

PWM. The PWM function only works on pins 3, 5, 6, 9, 10, and 11 of Arduino NANO

boards.

€ C tig addre = . then
S ‘ ‘sl E g of timer | mod @ =[] then
8 doorLastState ™ tt:-H
-+ T © [
& RGBState ~ [ilel O]
8l RGBLastState ~ Riel O

¥ pinRed ¥ tt:-

¢ NN -

Door status:

B2l doorlastState ¥ sl

Sl BBl astStats v 1)

The program is very similar to the second example in the last section. The only
differences are we would turn on the buzzer and show a red-blue warning signal

when the door is open.
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We use a variable RGBState to determine different color pattern. If RGBState is equal
to 0, we turn off the LED. If RGBState is equal to 1, we change the color of the LED to
green. If RGBState is equal to 2, the color of the LED would toggle between red and
blue. The Timer block is used to determine the color of the LED when RGBState is

equal to 2.

We do NOT call the custom block RGB when we want to change the color of the LED.
Instead, we set the desire value to the RGBState variable. The custom block RGB is
called in every cycle of the forever block and it would change the color of the LED

according to the value of the RGBState variable.
The custom block RGB is a typical example of non-blocking timed operation. It can

change the color of the LED at a fixed rate without sacrifice the responsiveness of the

reed switch module.

[Resources file: beep.zip, door-alarm hgsnm I lE

5. Assignment 1

1. The position, distance, and orientation of the magnet all play a role in
determining how the switch activates. Students should experiment with magnet
and reed switch and describe your findings.

2.  The color of the LED would change in every one second in the example of

section 4. Change this rate to once every 2 second and once every 0.5 second.

6. LDR Sensor Module

LDR (light-dependent resistor) sensor module is used to detect the intensity of light.
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STEM_3 [PROJECT 2 ASSIGNMENT 4 ANSWERS]

Arduino Program

IRrecv InitializePin

S lightOn ™ toﬂ

forever

.

if IRrecv Decode Jthen

IRrecv Result Value | =[ZEen) - then

F

if lighton =[]  then

3d lightOn ~ &
3

set digital pin@ output as
else

334 lighton ¥ § 0|
3
set digital pin@ output as

13
IRrecy Resume

» ,
wait @ secs
2

We are using the same Sony TV remote as in Section 10. The POWER button of the TV remote is used in
this example. The hexadecimal value of the IR signal is A90.

We use the same POWER button to turn on and turn off the USB light. Students can use separate
buttons.

To express a value in hexadecimal, we need to add the notation Ox before the value, so A90 become
0xA90.

Students can also use the decimal value of the IR signal which is 2704 in the compare block, they are
just the same.

Do not forget to use the IRrecv Resume block after each read.

[ project-2-assignment-4-answer-1.sb2 ]
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