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Casa inteligente con el
Photon Robot #3: un sensor
infrarrojo

programacion - tecnologia « educacion a distancia

Tiempo de duracién: Robots:
@® 90 minutos. S x 1

Interfaz de programacion:

Bloques de fotones
Joystick de fotones
Scratch 3.0 (Puente magico de fotones)

Objetivo de la clase:

Objetivos:

o El significado del término casa inteligente y su principio de funcionamiento
e Principio de funcionamiento del sensor IR

o Como usar las instrucciones “Repetir” y “Si...de lo contrario” al programar

e Como utilizar un sensor IR en un entorno domeéstico

e Como usar la funcion de compartir pantalla en la plataforma Microsoft Teams y controlar remotamente otra computadora (comunicacion
servidor-cliente)

Métodos de ensenanza:

o charla explicativa
e reunion creativa
e simulacion

Tipo de ejercicio:

e grupo

e individual

Elementos necesarios:

o FEjercicios interactivos en la aplicacion web Genial ly: hitp:/bitly/Sensor_infrarrojo_Smart_Home
o computadoras portatiles (PC) con la aplicacion Microsoft Teams instalada
o Un teléfono inteligente o tableta con cdmara que se conectara a través de la plataforma MS Teams
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o dos (x2) cuentas independientes de MS Teams (una cuenta en la computadora portatil de un docente (servidor) y una cuenta en un
teléfono inteligente/tableta, para transmitir video en vivo desde la cdmara)

o Casa de cartén o una casa modelo para el Photon Robo

¢ Un control remoto de repuesto (por ejemplo, para TV), que funcione y con pilas.
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Escenario de leccion:

ESTE ESCENARIO DE LECCION ES UNA CONTINUACION DE NUESTRA SERIE "HOGAR INTELIGENTE CON EL ROBOT PHOTON".
ANTES DE COMENZAR ESTA LECCION, RECOMENDAMOS REALIZAR LAS CLASES ANTERIORES DE LA SERIE:

e Como controlar las luces de casa de forma remota
¢ Monitoreo remoto de audio vs. ladrones

PREPARACION DE LA LECCION:

Una descripcion detallada de como prepararse para la leccion esta disponible en el escenario " Cémo controlar las luces de casa de
forma remota".

Escenario de leccidn:
1. Introduccion

o Por favor, salude a los estudiantes y verifique la calidad de la conexion (video, micréfono y altavoz). Recuerde a todos los
participantes las reglas bdasicas de las clases en linea.

e Informe a los estudiantes que pueden usar la funcion “levantar la mano” en la aplicacion MS Teams en todo momento.

e Por favor, mencione que su grupo cuenta con una cuenta/herramienta adicional (un teléfono inteligente o una tableta). Desde esta
cuenta, los estudiantes solo recibirdn una transmision de video en vivo.

2. Calentamiento

e Envie a los estudiantes un enlace a un ejercicio de calentamiento virtual. Su tarea es descifrar el tema de esta leccion (es decir,
ordenar todas las letras correctamente). Enlace: http://bitly/Smart Home_infrared_sensor (Diapositiva 2)

e Para resolver este rompecabezas, los estudiantes deben demostrar sus habilidades de trabajo en equipo. Una parte del equipo
debe vigilar el codigo y la otra la contrasefia cifrada. Una cooperacion eficiente les permitird completar esta tarea. Tema: Sensor
infrarrojo.

3. Hogar inteligente: sensores

o With materials (or notes) from the previous class at hand, ask students to review the smart home concept. You can briefly review the
topics and tasks covered in the earlier classes.

e As awarm up activity, ask students to research the Internet on how a remote control works (e.g., TV). They should put a few links to
such information on an interactive whiteboard (e.g., Explain Everything https://whiteboard.explaineverything.com/ a sample key
phrase for the research: “How does a TV remote control work”)

o After that, divide students into three (3) groups. Assign one room/space in a virtual home (living room, kitchen, garage/driveway) to
each team. Ask each group to switch to the Genial.ly web app and their assigned spaces (slides 4, 5, 6). Using a pen (top right
corner), they should mark items they would like to control at home.

o Ask for examples of how they would improve the comfort of living. Put their ideas on the shared interactive whiteboard.

o Discuss their propositions. Ask questions about their practicality and usefulness. Do they think that some of the proposed solutions
might be just unnecessary, expensive gadgets?

e Students may choose to work in groups in separate “rooms” in MS Teams or individually on their own computers.

o Ask students to name a few benefits of controlling devices with IR remote controls (you need a separate remote for each device,
remotes get lost, etc.).

o Explain the latest smart technology. Make it clear that nowadays, smart home users may control many devices with just one
application.

4. Experiment: Is infrared light visible?

o Ask students if they know how to see infrared light (i.e., check if a remote control works).
e You can easily show them “a visible IR light” by pressing the buttons on any remote control while directing it at your webcam.
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In their free time, students might want to perform the following experiment: https://www.carolina.com/knowledge/2020/02/20/make-t
he-invisible-visible...

5. Intelligent home components — infrared sensor as a distance sensor

At this point, explain yet another use of the infrared light — emitting the IR beam and calculating the angle of reflection to measure
distance.

Ask students to discuss the possible use of an IR distance sensor at home.

Suppose you know the operating principle of IR distance sensor. In that case, it is worth explaining it to the students and possibly
compare it to an ultrasonic sensor.

If not, it will suffice to explain that infrared light emitted from an IR diode reflects from objects, and only a portion of it returns to the
receiver. If the object is close, the reflected light will be stronger than if reflected from objects further away. The amount of reflected IR
light allows the controller to calculate the distance from an obstacle.

Ask students to come up with several examples of sensor implementation: open door/window alarm, safe doors, etc.

6. Smart Home in practice — an open door sensor

First, ask students how information about open doors/windows could be helpful.

For the sake of discussion, make sure students mention the following security issues:
o opening the door indicates an attempt to enter the house
o leaving an open garage/window in your absence may lead to burglary
o leaving open doors in a freezer can cause the food to thaw and go off.

7. Smart Home in practice — open doors indication (Photon Blocks)

At this point, launch the Photon Magic Bridge application and connect to the Photon robot. Then run the Photon Blocks interface
inside the application.

Switch over to the MS Teams and share your screen (Photon Magic Bridge runs in the background) with the Photon Blocks interface.
Place the robot near the door, e.g., 15cm from a closed door.

Remind students to observe the robot’s reactions on the two MS Teams accounts. One group monitors the robot’s surroundings
through the camera (it should face the robot AND show the door).

Together with your students, analyze blocks on the presentation slide (Genial.ly — Slide 7) and then ask them to prepare a
relevant program.

Next, give control over your shared screen to one student who should remotely write the program in the Photon Blocks application.
After a joint analysis of the program, encourage students to give examples of possible changes to the program (the robot: add sound,
lights, movement; the screen: change a scene, add text, etc.).

Once done, relate to the previous class and point out a significant fact: we know about open doors only from the camera image.
Therefore, it seems necessary to provide some feedback in the application, as in the previous class, using the Scratch interface
features.

8. Smart Home in practice — open doors indication (Scratch)

Describe the exercise’s goal, i.e., programming the smart home’s next element: open door detection using the IR sensor.

We suggest using a blackboard/whiteboard to draw a simple diagram explaining the operating principle.

If the door is closed, the robot on the screen (the sprite) lights up green.

If the door is open, the robot’s ears turn red, the Scratch scene changes (the red costume), plus a relevant message pops up on the
screen to indicate the open door (let’s say for 2 seconds).

Before students move on to the next slide in the Genial.ly web app: ask the students to recall commands responsible for the
application’s feedback messages, i.e., which commands will change the Scratch scene on the screen. See Commands from the
‘Appearance” tab.

Using the next slide in the Genial.ly web app (Slide 8), your students should create a program responsible for an automatic
open/close door notification individually. You might want to relate to the program from an earlier class and remind us where the robot
alarmed us when it heard a noise. Here, the robot only passes on the information — the door could open only for a while (when we
answer the door and talk to someone). Therefore, students need to use the “If... else” instruction and not the “Wait” instruction.

9. Executing the final program. The final open door sensing test.

Run the Scratch interface on the computer connected to the Photon Robot and share your screen with the students. Next, give
control over your shared screen to one selected student who should remotely write the program for the Photon robot using the
Photon Blocks interface. The same student executes the program.

Remind students to observe the robot’s reactions on the two MS Teams accounts. One group monitors the robot’s surroundings
through the camera (showing the robot AND the door). The second group attentively monitors the program execution and the
Scratch scene (robot’s reaction).

Then, as you are near the robot and can control its environment, change the environmental variable, i.e., open and close the door, to
allow students to check and assess the created program.

10. The Lesson Summary

Initiate a lesson summary. Ask the students to name basic differences between programming in Photon Blocks and Photon Scratch.
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e Your students should notice that the Scratch interface allows giving feedback through the application. It means users can receive
more than visual feedback from the robot via the connected camera. The Scratch interface allows receiving information about the
open door with graphic feedback through the application (change of scene) even if the camera is turned off or inoperable.

o If you plan to conduct one more class from the Smart Home with the Photon robot series, you may want to announce it.

o Otherwise, it might be a good idea to summarize classes conducted so far, focusing on the possibilities, pros, and cons of smart
home technology.

Related resources

e Smart Home with Photon robot #1- How to control lights at home remotely: https:/portal.photon.education/en/scenario/79-smart-home-
with-photon-robot-how-to-control-lights-at-home-remotely-remote-classes-using-microsoft-teams

¢ Smart Home with the Photon Robot #2 — remote audio monitoring vs. burglars: https://portal.photon.education/en/scenario/122-smart-ho
me-with-the-photon-robot-remote-audio-monitoring-vs-burglars
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