
Create amazing Pi apps without writing code

Fun with 
Node-RED
Create super easy Pi programs to turn on lights, speak to you, or 

control motors. By Leah, Brooke, and Pete Metcalfe

GettinG Started
Node-RED has been preinstalled on Raspbian 
“jessie” since the November 2015 version. 
The base Node-RED installation includes 
support for the Raspberry Pi (Rasp Pi) GPIO, 
but many other useful libraries can be in-
stalled, which you can find online with in-
stallation directions [2].

We had great success with the PiFace Dig-
ital and Pimoroni Explorer HAT libraries. 
Unfortunately, not all the libraries install 

Node-RED [1] is a visual program-
ming environment that lets you 
create applications by dragging 
and dropping blocks (nodes) on 

the screen. Logic flows are created by con-
necting wires between the different nodes. 
We were amazed at how easy it was to get 
started creating programs. Node-RED also 
comes with web dashboards, so you can 
view data or control your projects from your 
smartphone.
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cleanly (e.g., the Wiimote and Nunchuk li-
brary).

You’ll need the Node.js package manager 
(npm) to load new libraries, so to install it, 
enter:

sudo apt‑get update
sudo apt‑get install npm

To check that Node-RED is installed and 
working, go to a Terminal window and enter:

node‑red‑start

Once Node-RED starts, you use a web 
browser to build applications. If you are 
working directly on your Rasp Pi, enter 
127.0.0.1:1880 in the URL address box of 
your browser. Figure 1 shows the Node-RED 
development environment. You drop palettes 
from the left pane into the large flow window 
in the middle and wire them together in the 
correct order. Clicking the Deploy button in 
the upper right starts your program.

As a first example, try connecting an inject 
node to a debug node (Figure 2). After the 
two nodes are dropped into the flow window, 
connect them together by clicking and drag-
ging from the connection box at the end of 
the input element to the corresponding box 
on the output node. In the dashboard tab on 
the right, you tell the inject node what to do 
(here, we send a timestamp). After pressing 
the Deploy button, you can press the inject 
node, and a result should appear in the 
debug tab.

Wake Me Up!
The goal of the “Wake Me Up” program is to 
set a wake-up time that will turn on the 
lights and say something like, “Wake Up, 
Wake Up.” For this program, we used:
• 1 PowerSwitch Tail II [3]
• 1 Desk lamp
• 1 Speaker
The PowerSwitch Tail II ($26) power cord is 
enabled and disabled with the Rasp Pi I/ O 
pins. The PowerSwitch +in connects to pin 
12 (labeled GPIO1 in Figure 3) and -in to 

GND on the Rasp Pi. A desk lamp plugs in to 
the PowerSwitch Tail, and speakers connect 
to the audio jack on the Rasp Pi (Figure 4).

For this project, two Node-RED libraries 
are used:
• A scheduler library – node-red-contrib-sim-

ple-weekly-scheduler
• A text-to-

speech li-
brary – 
node-red-
contrib-say

To install these 
packages 
enter:

Figure 1: The Node-RED development environment.

Figure 3: Rasp Pi to PowerSwitch wiring.Figure 2: Connect an inject and debug node together.
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After the packages are loaded, restart the 
Rasp Pi and start up Node-RED. On the 
Node-RED configuration web page, wire an 
rpi gpio and a say node to the Scheduler node 
(Figure 5).

Double-click the Scheduler node and set 
the wake-up times. The start/ end payloads 
are numeric, with values of 1/ 0 (Figure 6). 

sudo apt‑get install festival
cd $HOME/.node‑red
npm install node‑red‑contrib‑say
npm install U
  node‑red‑contrib‑simple‑weekly‑scheduler

Figure 4: Wake Me Up setup.

Figure 5: Scheduler, rpi gpio, and say nodes.

Figure 6: Scheduler node configuration.

Figure 7: Rasp Pi GPIO node configuration.

Figure 8: Say node configuration.

Figure 9: Final “Wake Up” logic with test nodes.
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For the Rasp Pi GPIO node, set the GPIO to 
pin 12 (manufacturer’s GPIO18; Figure 7). 
Next, for the say node, enter the text you 
want spoken (Figure 8). For the final circuit, 
we added inject nodes for testing. An On in-
ject sends a 1, and an Off inject sends a 0 
(Figure 9).

At wake-up time, the Schedule node sends 
a payload that triggers the say node to speak 
the wake-up text and the rpi gpio node to 
turn on the desk lamp for 15 minutes.

Web daShboard Vehicle 
control
The goal of the Web dashboard vehicle 
project is to create a small rover that can 
be controlled from a smartphone (Figure 
10). For the Web dashboard vehicle project 
we used:
• 1 Car chassis for Arduino [4] ($15)
• 1 Pimoroni Explorer HAT Pro [5] ($23)
• 1 Portable micro-USB charger
• 1 USB WiFi adapter
• 4 Short alligator clips and connectors
• Duct tape
The Arduino car chassis may require a small 
amount of assembly. Rather than soldering 
connections we like to use short alligator 

clips. It is not recommended to wire DC mo-
tors directly to a Rasp Pi so the Pimoroni 
Explorer HAT Pro is used to connect the two 
DC motors.

Figure 10: Smartphone-controlled vehicle.
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vehicle and a light group to turn on the Ex-
plorer Pro lights. Use the +group button to 
add a group, and the edit button to change 
an existing group.

To control a motor, an Explorer HAT Rasp 
Pi node and a dashboard button node are 
dropped in the flow window and connected 
together. All the configuration is done in 
the button node (Figure 12). The button 
configuration options include the Group in 
which the button appears (Controls 
[Home]), the Size of the button (3x1 = 
50% of smartphone width by short height), 
the Payload (100, where -100 = reverse, 
0=stop, 100 = forward), and the Topic 
(motor.one or motor.two for motor control).

The Explorer HAT has four colored LEDs. 
To toggle them, the Topic is light.<color>, 
where 1 is on and 0 is off (Figure 13).

For this project, Node-RED needs to auto-
start on boot; to do so, enter:

sudo systemctl enable nodered.service

The Node-RED dashboard user interface is 
accessed by entering <IPaddress>:1880/ UI 
(e.g., 192.168.1.102:1880/ ui). To find your 
Rasp Pi’s IP address, open a terminal and 
enter:

$ ifconfig

The IP address will be in the wlan0 section. 
Figure 14 shows the final vehicle logic and 
the smartphone dashboard.

MUltiple actionS With 
one bUtton
Many times you want to perform multiple ac-
tions with a single button click, such as hav-
ing both motors start or stop or having one 
button turn all the LEDs on or off.

The Rasp Pi and the portable micro-USB 
charger are secured to the top of the car 
chassis with duct tape. The left motor is 
wired to the motor 1 connectors on the Ex-
plorer Hat, and the right motor is wired to 
the motor 2 connectors. Note that it might 
take a little trial and error with the Explorer 
HAT “+” and “-” motor connections to get 
both wheels spinning in the same direction.

The Explorer HAT Node-RED library is in-
stalled by entering:

\curl ‑sS U
  get.pimoroni.com/explorerhat | bash
cd ~/.node‑red
npm install node‑red‑contrib‑explorerhat

To control the Rasp Pi and the Node-RED 
logic from a smartphone, we installed a web 
dashboard library:

cd $HOME/.node‑red
npm install node‑red‑dashboard

The web dashboard presentation is config-
ured from the dashboard tab in the right 
sidebar (Figure 11). For this example, we cre-
ated two groups: a control group to drive the 

Figure 13: Dashboard light configuration.Figure 12: Dashboard motor configuration.

Figure 11: Dashboard configuration.
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node configuration, change the Topic to 
motor.two (Figure 16).

To turn on all the Explorer Hat LEDs 
with the same technique, you would 
create a button node defined with a 
Topic of light.red and a payload 
of 1; then, you would add three 

switch nodes 
(with con-
nections to 
your new 
button and 
the Ex-
plorer HAT 
node) and 
change the 
Topics to 
light.blue, 
light.green, and 
light.yellow.

Final 
coMMentS
Node-RED is an easy way 
to built Internet and smart-
phone applications. We 
only looked at a few of the 
many libraries available. 
Other libraries that look 
fun are email, SMS (tex-
ting), Twitter, and mpd 
(music player), to name 
just a few.  ● ● ●

To create a circuit to start both motors, 
start by creating one button node to do one 
of the actions. For example, define the 
Topic for motor.one with a Payload of 100 
(full speed forward). Next, add and wire a 
switch node between the button and Ex-
plorer HAT nodes (Figure 15). In the switch 

Figure 14: Final vehicle logic and dashboard.

[1]  Node-RED: http://  nodered.  org

[2]  Node-RED library: http://  flows.  nodered.  org/

[3]  PowerSwitch Tail II: http://  www. 
 powerswitchtail.  com/  Pages/  default.  aspx

[4]  Car chassis for Arduino: http://  www.  dx. 
 com/  p/  diy‑  2wd‑  smart‑  robot‑  car‑  chassis‑  kit‑ 
 for‑  arduino‑  black‑  yellow‑  407666

[5]  Pimoroni Explorer HAT Pro:  
https://  www.  adafruit.  com/  product/  2427

INFO

Brooke and Leah Metcalfe are 
13-year-old twins who live in 
Burlington, Canada. When 
they aren’t doing computer 
projects with their dad, they 
like to swim, play volleyball, 
and ski.

THE AUTHOR

Figure 15: The flow to make one button start both motors.

Figure 16: Correcting the switch Topic.
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