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the Pi 2 should make the webcam browser page perform noticeably quicker. 
Models A and A+ are not ideal, as they are less powerful and have less mem-
ory than the other models.

Figure 5-2: A Raspbe�y Pi Model B+

The Raspberry Pi can run simple Python scripts, and you can link it to 
external hardware, too. For example, in “Project 7: Monitor Zombies with a 
USB Webcam” on page 87, when the webcam detects movement, an LED 
will turn from green to red using the Raspberry Pi’s GPIO (general purpose 
input and output) connector. The GPIO connector is the double row of pins 
down one side of the board (Figure 5-2). 

The Raspberry Pi System
A complete Raspberry Pi system includes a USB keyboard, a mouse, and a 
small HDMI (High-Deþnition Multimedia Interface) monitor (Figure 5-3). 

The keyboard and mouse are standard items that you can buy anywhere. 
For a constant visual on your zombie foes, you’ll need something to watch 
the video feed on, and you could just connect a normal TV or monitor to the 
Raspberry Pi. However, to save even more power, this project uses a 12V DC 
monitor with a 7-inch (180 mm) display. At worst, this might double the 
power consumption to a peak of 6W. 
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Figure 5-3: A Raspbe�y Pi system

What You Will Need
To use this Raspberry Pi system with a 12V battery as this book describes, 
you’ll need the following items.

Item Notes Source

�… Raspberry Pi Model B+ or Pi 2 with 
NOOBS micro SD card

Adafruit (2358),  
Fry’s (8258726)

�… Small HDMI 
monitor

12V HDMI monitor. 
Suggested device has 
800×480 pixel resolution.

Adafruit (1934), eBay

�… Keyboard and 
mouse

Standard USB key board 
and mouse

Computer store, online

�… HDMI cable As short as possible Computer store, online

�… 12V to USB adapter Minimum current of   1 A Auto parts store, 
Computer store

�… Vehicle to 2.1 mm 
jack adapter

Auto parts store

�… Powered USB hub Needed only if you have 
a Raspberry Pi Model B

Computer store, online

If you’re using a Model B Raspberry Pi that has only two USB sockets, 
then you’ll need a powered USB hub or a wireless keyboard and mouse 
combo that uses a single USB adapter. Otherwise, the keyboard and mouse 
will occupy both of the Model B’s USB ports, and you won’t be able to plug 
in the webcam needed in the next project.
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Powering the System
The Raspberry Pi is powered from a micro USB socket, so you can use a 
12V-to-USB power adapter when powering it from a 12V battery. The moni-
tor I suggest has a separate driver board that powers the display and connects 
it to the Raspberry Pi; that’s the printed circuit board (PCB) in the middle of 
Figure 5-3. This driver board has a 2.1 mm DC power socket. 

A combined cigarette lighter and USB socket adapter (such as in Fig
ure 5-4) is a great way to power this whole system from batteries. If you 
haven’t already done so, you’ll need to replace the cigarette plug with a pair 
of alligator clips to attach the adapter to the battery. Refer to Chapter 3 for 
instructions on how to connect your 12V battery to low-voltage devices.

Figure 5-4: Combined USB and 12V DC power adapter

With the power adapter setup of Figure 5-4, you can power your 
Raspberry Pi from a normal micro USB lead and, in “Project 8: A Wireless 
Zombie Surveillance System” on page 96, power the Wi-Fi webcam and 
router with a DC jack-to-cigarette lighter adapter. Check the voltages used 
by your router and Wi-Fi webcam, but they’re quite likely 12V DC, which is 
very handy if you’ve stockpiled car batteries for the apocalypse already.

W A R N I N G 	 Be careful when handling the display, especially if the display 
has a metal back. The exposed underside of the driver board can 
easily short against the metal, damaging the board.

To connect the driver board to a car battery from your stockpile, just 
make a lead with a 2.1 mm jack on one end and alligator clips on the other. 
However, if your battery is overloaded with alligator clips, you may want 
to attach a multiple cigarette lighter socket adapter to it instead. Then you 
can plug various appliances into the adapter with cigarette lighter plugs, as 
described in “Cigarette Lighter Sockets” on page 46.
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Installing Raspbian
The Raspberry Pi computer doesn’t have a hard disk. Instead, the Raspberry 
Pi 2 and Model B+ stores its operating system, programs, and data on a 
micro SD card. Older Raspberry Pi models store that information on a regu-
lar SD card. There won’t be an Internet after the zombie apocalypse, so get 
a micro SD card preloaded with an operating system (OS)—you won’t be 
able to download it. In fact, a Raspberry Pi with a preloaded SD card usually 
doesn’t cost much more than the Raspberry Pi on its own, so I recommend 
just buying the preloaded card with your Raspberry Pi. If you do want to 
add an OS to a blank SD card yourself, visit http://www.raspberrypi.org/help/
noobs-setup/ and follow the directions there before the Internet ceases to exist. 

Whether you buy a preloaded micro SD card or add the software your-
self, this book assumes you’re using a micro SD card with the Raspberry Pi 
Foundation’s NOOBS (New Out Of the Box Software) installer. Once you 
have one, þt the micro SD card into the Raspberry Pi; plug in the keyboard, 
mouse, and monitor; and power everything up.

N O T E 	 The monitor I suggest for this project should detect the 
Raspberry Pi through the HDMI cable, and the Pi should auto-
matically detect the screen resolution. If the Pi doesn’t detect 
the screen resolution, then visit the Raspberry Pi’s documenta -
tion page (  http://www.raspberrypi.org/documentation/  ),  go to 
the Configuration section, and read config.txt  to learn how to 
configure your Raspberry Pi. Print the instructions and keep 
them with this book so you’re ready when the apocalypse ends 
the Internet as we know it.

When you boot the Raspberry Pi with NOOBS, you’ll be offered your 
choice of operating system. This book uses Raspbian, so select the checkbox 
next to Raspbian and then click Install . The installation will take a while, 
so watch your PIR zombie detector or double-check your battery stockpile 
while you wait. Once the installer þnishes, youõre ready to move on.

The Raspbian distribution comes with a pretty comprehensive set of 
software, but at the time of writing, one thing it lacks is a decent browser 
that will work with a webcam. I favor Chromium, a derivative of Google 
Chrome that works well without hogging so many of the Raspberry Pi’s 
resources that the Pi becomes too zombie-like for comfort. As with most 
free software, you’ll need to download Chromium from the Internet.

I apologize if it’s too late, but if it’s not, then connect the Raspberry Pi to 
your preapocalyptic home modem or router with an Ethernet cable. Then, to 
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install Chromium, click the LX Terminal  icon on the Raspberry Pi desktop. 
A terminal window should open, and at þrst, you should just see a ÿashing 
cursor and a command prompt like this:

$

Anytime you need to enter commands for a project in this book, I’ll also 
show the dollar command prompt on the left, which you don’t need to type. 
Now, enter the following commands:

$ sudo apt-get update
$ sudo apt-get install chromium

The sudo (short for substitute user do) command allows you to execute 
administrative commands. Prepend it to commands that need administrative 
access, such as commands that install new software as we’re doing now.

The apt-get  package management software on Debian-based Linux distri-
butions such as Raspbian is used to manage and install software. The update 
command used with apt-get  tells your system to update its cached list of 
available software from Internet software repositories. The apt-get install  
command tells apt-get  to search for and install the latest version of the pack-
age supplied as the þnal argument, which in this case is Chromium.

With Chromium in place, you are ready to build your surveillance sys-
tem. Now let’s monitor some zombies!

Project  7:  Monitor Zombies wi th a USB Webcam 
This project uses a low-cost USB webcam with a long lead attached to the 
Raspberry Pi. The maximum usable length of a USB 2 lead is 96 feet (30 m), 
so that’s the farthest away from the Raspberry Pi that your camera can be.

You can see most of the setup in Figure 5-5, though the webcam is just 
out of view on the left; Iõve shown it in the inset photo. One of the beneþts 
of building a surveillance system for yourself rather than simply using an off- 
the-shelf closed-circuit television (CCTV) system is that because the software 
is completely under your control, you can customize it however you want.

The webcam is controlled by a short Python program that monitors 
the images being captured for changes. When movement is detected on the 
screen, the program uses the Raspberry Pi’s GPIO pins to turn an RGB (red-
green-blue) LED from green to red. You can cancel the alarm by pressing the 
spacebar on the keyboard, which will turn the LED green again.
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Figure 5-5: Zombie webcam and movement alarm

The advantage of this project over “Project 6: PIR Zombie Detector” on 
page 72, which uses a PIR sensor, is that now, if the alarm is triggered, you 
can take a good look at the zombies that are about to attack you.

What You Will Need
To set up this USB webcam, you’ll need the Raspberry Pi setup described in 
“The Raspberry Pi” on page 82 and the additional items described here.

Item Notes Source

�… USB webcam See http://elinux.org/
RPi_USB_Webcams/ for 
compatible webcams.

Computer store

�… USB extension lead Length to suit your 
compound (less than 
100  feet [30 m])

Computer store

�… Raspberry Squid Contains the RGB LED Amazon, http://www.
monkmakes.com/
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Not every USB webcam is compatible with the Raspberry Pi, so check 
http://elinux.org/RPi_USB_Webcams for a list of cameras known to work with 
the Raspberry Pi. I used an HP 2300 Webcam. 

N O T E 	 The Raspberry Pi camera module is a high - resolution camera that 
plugs directly into a special connector on the Raspberry Pi. The 
module is great if you’re making a Raspberry Pi camera, but it’s 
not much use in a situation like this, where you want the cam -
era to be some distance from the Raspberry Pi.

The Raspberry Squid is a handy little accessory built just for the 
Raspberry Pi. It has an RGB LED with built-in current-limiting resistors 
that allow you to connect it directly to the Raspberry Pi’s GPIO pins. Its 
design is open source, and you can þnd details of how to build your own 
here: https://github.com/simonmonk/squid/. You can also buy a ready-made 
Squid; see http://www.monkmakes.com/ for details.

Construction
After completing the setup in “The Raspberry Pi System” on page 83, to 
build this project you just need to attach the Raspberry Squid to the GPIO 
connector of the Raspberry Pi, plug in the USB webcam, supply 12V to the 
monitor, and supply 5V to the Raspberry Pi (see Figure 5-6).
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Figure 5-6: Schematic for the survei�ance system
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    old_image = new_image
    screen.blit(scaled_image, (0, 0))
    pygame.display.update()

The count variable keeps track of how many times the loop has run. 
When count gets to 10, the last two images are compared. Sampling only  
one-tenth of the time also speeds up the program, which would otherwise 
be too slow. If there was movement, meaning check_for_movement returns True, 
the LED turns red.

The last part of the main loop checks for the close window event (which 
stops the program).

    # Check for events.
    for event in pygame.event.get():
        if event.type == pygame.QUIT:
            webcam.stop()
            pygame.quit()
            sys.exit()
        if event.type == pygame.KEYDOWN:
            print(event.key)
            if event.key ==  32:  # Space
                led_green()

The event checking also catches any key press event (KEYDOWN), and if the 
spacebar is pressed, the program sets the LED back to green.

Using the Webcam
To get the webcam started, run monitor.py by entering the following com-
mands in a terminal window on your Raspberry Pi. A window should open 
showing a view from the webcam (Figure 5-8).

$ cd "/home/pi/zombies/Raspberry Pi/usb_webcam"
$ sudo python monitor.py

At this point, the Raspberry Squid LED should be green. To test the move-
ment detection, wave your hand in front of the webcam. The LED should go 
red and stay red until you press the spacebar on the Raspberry Pi’s keyboard.

When everything is working with the webcam connected directly to the 
Raspberry Pi, you can use the USB extension lead to place the camera further 
away. Place the camera somewhere overlooking your base’s entrance, and 
then you’ll know when the coast is clear to go outside.

There will be a limit on how far you can move the webcam before the 
signal degrades and you start getting errors, so keep the lead under 30 m.
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Figure 5-8: The USB webcam in operation

Project  8:  A Wireless Zombie Surveil lance System
There may be no Internet after the apocalypse, 
but that doesn’t mean you can’t set up your own 
wireless network and attach a Wi-Fi webcam to 
it. You can use a low-cost webcam for this proj-
ect (Figure 5-9). With a wireless webcam, you 
can put even more distance between you and the 
zombies you’re monitoring, making you safer 
than ever.

Once you set up the camera and a local 
network, you can view the camera video from 
the browser on your Raspberry Pi (Figure 5-10) 
or even a Wi-Fi-equipped tablet or smartphone. 
What’s more, if you buy the right sort of web-
cam, you’ll be able to use software to change 
the direction the webcam is pointing.

Figure 5-9: A low-cost 
Wi-Fi webcam
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Figure 5-10: Using a Wi-Fi webcam with the Raspbe�y Pi

All this comes at a cost, of course: Wi-Fi uses quite a lot of power. The 
wireless router and Wi-Fi webcam are likely to both use between 5W and 
10W of power each. You want to turn them on only when needed.

Note that the Raspberry Pi in Figure 5-8 still has the Raspberry Squid 
attached, even though this project doesn’t use the Squid. Leave Project 7’s 
hardware connected, and you can monitor zombies from both cameras!

What You Will Need
To setup this Wi-Fi webcam, you’ll need the Raspberry Pi setup described in 
“The Raspberry Pi System” on page 83 and these additional items.

Item Notes Source

�… Wi- Fi webcam Preferably a unit that 
can rotate ($50)

Computer store, 
eBay

�… Wi- Fi router Low- end unit ($20) 
operating from 12V DC 
supply

Computer store, 
eBay

�… 2x Ethernet cable Any length will do.

�… 2x 12V adapter lead 2.1 mm jack plug - to -
cigarette lighter adapter

Auto parts store
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Wi-Fi webcams are available at a wide range of costs. The device I chose 
is at the low-cost end and while the image isn’t fantastic, it’s plenty good 
enough to spot zombies.

The Wi-Fi router is just a normal household router; most homes with 
Internet access probably have several, and I’ll bet you have a spare lying 
around, too. These devices serve two purposes: þrst, to connect your devices 
to the Internet (not going to happen with zombies all over the place) and, 
second, to make a local area network (LAN) to which you can attach wired 
and wireless devices. We’ll use the second function of the Wi-Fi router here.

Construction
This project uses ready-made components, so you don’t really have any elec-
tronics construction to do. You’ll just be connecting components (Figure 5-11).
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Figure 5-11: Schematic for the Wi-Fi camera system

Connecting a tablet or smartphone to the Wi-Fi network (Figure 5-11) is 
by no means essential, but it would allow you to monitor the webcam from a 
mobile device as well as the screen of your Raspberry Pi. 
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One problem with using DHCP to allocate an address to the webcam is 
that the router may allocate a different IP address if it is restarted. To avoid 
this problem, look for the option in your router’s DHCP settings that sets 
the lease time and set this to its maximum. That way, once the IP address 
is allocated, it shouldn’t change until sometime after civilization has been 
reestablished.

Figure 5-15: A view from the Wi-Fi camera

Using the Wi-Fi Webcam
Once everything is set up, you can view the image from the webcam by 
going to the URL for your camera in the browser. The software for most 
webcams will also allow you to set up multiple cameras and split the screen 
two or four ways so that you can monitor all the images at once. Then, you 
can keep tabs on your entrance, supply cache, any zombie traps you’ve built, 
and the survivors across the street simultaneously!

You could also access the camera from a mobile browser on a smartphone 
or tablet computer. There may also be an app for the camera that works bet-
ter than a browser. This would allow you to work in one area of your com-
pound while keeping an eye on another area using your mobile device. The 
app provided with the camera I used includes a function to send alerts when 
movement is detected.

In the next chapter, you’ll learn how to control an electric door latch. 
After completing that project, you’ll be able to unlock doors remotely and get 
inside faster. You’ll also be able to detect when the door opens, just in case 
the undead begin to overrun your base.



6
A D D  REMO T E  A C C E S S  aND 

DE T E C T  OP EN  DO OrS

Controlling access to your base is key in 
the postapocalyptic world. Let’s say 

you’re being pursued by a herd of brain-
hungry zombies. You þnally reach your base, 

and all you have to do to survive another day is get 
inside to safety. Don’t fumble with keys and get 
eaten before you can unlock the door. Unlock it before you get there! To 
help you out, this chapter includes projects that allow you to unlock (or 
lock) doors without touching them. Just don’t press any door-opening but-
tons with without checking your surveillance system þrst; no matter how 
politely someone knocks (Figure 6-1), you never know if theyõre alive or 
undead.
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Pro ject  9:  Remote Door Lock
First, letõs make reaching the safety of your base a 
little easier. With an electromechanical door latch, 
you can press a button to open the door and avoid 
making jingling key sounds that would attract nearby 
zombies. This project uses a 12V latch. This door latch 
will work with the existing door lock, and you can þt 
one to an existing door by replacing the socket that the 
lock normally engages with, as shown in Figure 6-2. 
Note the latch part in the middle that is released by 
the electromagnet.

The þrst part of this project builds a simple electri-
cally controlled lock. Press a button to unlock the door 
(Figure 6-3), and the door will stay unlocked as long as 
you hold down the button. If you have fellow survi-
vors living with you, this would probably be inside your 
base, ready for you to let others in. However, if you are 
on your own, you may want to position it on the out-
side of your base, right by the door, but high up where 
it can’t be accidentally activated by zombies.

An optional second part of this project lets you use a radio frequency 
(RF) remote module to unlock the door (see Figure 6-4). A remote-controlled 
door could save your life, allowing you to run toward your locked door, unlock 
it just before you get to it, and slam it in the face of that pursuing horde of 
zombies.

Figure 6-3: the d�r 
control bu�on

Figure 6-4: The wirele� remote control

Figure 6-2: the 
electromechanical 
d�r latch
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What You Will Need
To make this project, you are going to need the following parts and tools:

Item Notes Source

�… An electric drill 
and wood bits

You will need larger bit sizes, 
perhaps up to half inch depending 
on the width of the door latch. 

Hardware store

�… Hammer Doubles as a handy weapon Hardware store

�… Chisel Hardware store

�… Electrical 
door latch

12V DC Farnell, Fry’s, 
security store

�… Fuse 10A fuse and holder Auto parts store

�… Push button Adafruit (1439)

�… Box for 
push button

Closets, Fry’s, 
garages

�… Terminal 
blocks

One three-way block and one 
two-way block, both 2A 

Home Depot, 
Lowe’s, Menards

�… Double-core 
wire

Bell wire or speaker cable Hardware store, 
scavenge

�… RF remote 
switch 
(optional)

Single-channel RF-controlled  
12V relay and remote control

eBay

This is one project that requires some woodworking tools. Youõll use the 
drill and set of wood bits, the hammer, and the chisel to make a recess to þt 
the new door latch, which is generally bigger than normal door latches.

To þnd a door latch after the apocalypse, you will need to þnd a specialist 
security store to scavenge from. Maybe the paper version of the Yellow Pages 
still has a use! Find your closest security retailer, make your way there care-
fully, þnd the latch, and get back to your base. After all, you wonõt remember 
what to do with the latch if you become a zombie before you get home.

Almost any double-core wire will work þne, so bell wire or speaker cable 
is ideal.

Construction
Figure 6-5 shows the schematic for the project. The door latch used in this 
project remains locked until power is applied to its terminals, and then an 
electromagnet (electrically powered magnet) releases the latch so the door 
can open.

This system is great for excluding zombies, but in the event of a þre or 
other damage to the circuit, this could be very bad: your door would be per-
manently locked! 
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Going Wireless to Open Doors Ahead of Time
You could stop after installing a button, but one day, that button wonõt be 
fast enough. When youõre fresh off a scavenging trip, loaded down with pre-
cious supplies and running for your life because a mob of zombies decided to 
follow you home, youõll wish you could open the door before you reach it. 
Plan ahead and make the door remote controlled.

To make control of the lock wireless, you can use an RF remote control 
relay. The relay will be wired in parallel with the push button so if the but-
ton is pressed or the remote is activated, the door will unlock.

Figure 6-10 shows the wiring diagram for the project, this time including 
the wireless remote. 
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Figure 6-10: Schematic for the electrical d�r latch with a wirele� remote

The push button is connected to the same screw terminals wired to the 
NO (normally open) and COM (common) connections on the relay. The RF 
relay module requires a 12V power supply taken from the terminal blockõs 
connections to the battery negative and the fuse. Figure 6-11 shows how the 
relay þts into the same box used for the þrst part of the project.



112    Chapter 6

 

Figure 6-11: Wiring the wirele� relay to the electrical d�r latch

Wire in the relay according to the diagram in Figure 6-10, and then youõll 
just need to remember to take your wireless remote with you when you head 
out to forage or thin out the zombie population. And always bring along a 
spare remote, or at least a spare battery! As a þnal backup, you should always 
keep the real key with you too.

Project  10:  Door Sensor
While the þrst project in this chapter helps you and your loved ones get to 
safety, the second project alerts you to uninvited guests. Whether a stray 
zombie or another survivor manages to open the door to your stronghold, 
with this door sensor, youõll know about perimeter breaches in time to hide.

This project uses a reed switch (if youõve never used one, check out 
òReed Switchesó on page 113 for a detailed description) to detect when a door 
has been opened, triggering a message on your Arduino. This project uses the 
same Arduino that monitors your battery and watches for zombies using the 
PIR detector.
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What You Will Need
To make this project, youõre going to need the Arduino and screwshield that 
you used in òProject 4: Battery Monitoró on page 53, plus a few other parts.

ItemS Notes Source

�… Reed switch and 
magnet pair

After the apocalypse, 
you can scavenge these 
from any house that has 
an intruder alarm.

Adafruit (375),  
Fry’s (1908354), 
security store

�… Double-core wire Speaker cable works well. Hardware store, 
scavenge

�… Terminal block 2-way 2A terminal block Home Depot, Lowe’s, 
Menards

�… Arduino Arduino Uno R3 Adafruit, Fry’s 
(7224833), SparkFun

�… Arduino screwShield Screwshield Adafruit (196)

REED SwITCHES
The sensor used in this project is ca�ed a reed switch . This switch 
is made from a pair of thin st�l contacts enclosed within a sealed 
gla� envelope. This envelope is often further protected by a plastic 
box with screw holes for fastening it to a d�r or window frame.

As shown in Figure 6-12, with no magnet present, the contacts 
are slightly apart, but when a magnet is brought close, the two 
contacts are pu�ed together, and an electrical co�ection is made.

������

Figure 6-12: A r�d switch

Because r�d switches are sealed, they are very reliable. For 
this reason, they’re often used in security a�lications where the 
magnet is a�ached to, say, the d�r itself and the r�d switch to 
the d�r frame. When the d�r is opened, the magnet moves out of 
range of the r�d relay, and the circuit is broken.
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The reed switch will be further from the Arduino than the short leads 
that it comes with would allow, so youõll need to extend those leads. Using 
the double-core wire, either connect the wires together with solder (see 
òJoining Wires with Solderó on page 231) or connect them to a two-way 
terminal block.

Construction
Figure 6-13 shows the wiring diagram for connecting the reed switch to the 
screwshield. You will need the buzzer from òProject 4: Battery Monitoró on 
page 53, but the resistors are only needed if you also want to monitor the 
battery voltage.

�����������
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Figure 6-13: Wiring diagram for the d�r sensor

Connect the reed switch to the D12 and GND terminals of the screw-
shield (it doesnõt matter which side goes where), connect the buzzerõs positive 
lead to D11, and connect the buzzerõs negative lead to GND. Note that both 
the negative connection of the buzzer and one connection of the reed switch  
go to the same GND screw terminal. Figure 6-14 shows the completed project, 
combined with the resistors used in Project 4.
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Figure 6-14: The completed d�r sensor

The alligator clips at the bottom of Figure 6-14 lead off to the battery, 
as described in Project 4. With the reed switch hooked up, letõs move on to 
the sketch.

Software
All the source code for this book is available online at http://www.nostarch 
.com/zombies/. (See òInstalling the Antizombie Sketchesó on page 248 for 
instructions on installing the programs.) If you just want to make this proj-
ect on its own, without any of the earlier Arduino-based projects, then use 
the sketch Project_10_Door_Sensor. If, on the other hand, you have made one 
or more of the earlier Arduino projects, then use the sketch All_Sensors and 
change the constants at the top to select the projects that you have made. 
See the comments section in the All_Sensors sketch for instructions on what 
changes to make.

The code follows the same pattern as Project 4, so for more informa-
tion on how the program as a whole works, please refer to òSoftwareó on 
page 57. Here, I will describe just the code speciþc to this project.

First, a new constant is deþned for the Arduino pin that will act as an 
input for the reed switch.
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Using the Door Sensor
It is always worth testing out a project on your workbench before you install it 
for real, especially when your life depends on the device working. If this door 
sensor fails, you could be zombiþed in your sleep! So þrst, load your sketch 
onto the Arduino and line up the reed switch and magnet close together. Then 
when you move them apart, the buzzer should go off.

Once youõre sure everything works as it should, afþx the reed switch 
to the door frame and the magnet to the door. The magnet and reed switch 
should be opposite each other but not touching. It is best to have the magnet 
on the door rather than the frame, because the frame doesnõt move and will 
not ÿex the wires, which would shorten their life. Figure 6-15 shows the reed 
switch and magnet installed on a door. 

Figure 6-15: R�d switch and magnet on a d�r

Note that both the reed switch and magnet are often supplied with adhe-
sive pads on the back to stick them to the door as well as mounting holes, 
so you can attach them to the wall nonpermanently, as Iõve done. However, 
if you are still worried about home decor after the zombie apocalypse, be 
warned that the adhesive may damage the paint when you remove the reed 
switch and magnet. 

With your new monitor installed, you are ready to take the next step in 
making your base secure. In Chapter 7, youõll connect smoke and temperature 
alarms to your hard-working Arduino to protect yourself from more natural 
disasters that might occur—as if zombies aren’t enough! 



7
EN V IR ONMeN TAL  MONI T ORING

Zombies are pretty frightening, but 
they’re not the only threat in a post-

apocalyptic world. More mundane risks 
like þre are especially serious if you canõt 

safely leave your compound (see Figure 7-1). In this 
chapter, Iõll show you how to build a þre alarm and 
a temperature alarm that alert you to environmen-
tal hazards—without alerting the zombies.
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Figure 7-1: No smoking!

Pro ject  11:  Quiet  Fire Alarm
Normally, you want a þre alarm to be as close to you as possible and as noisy 
as possible. But there’s one problem with loud alarms: zombies can hear. The 
last thing you want when escaping a burning building is to attract unwanted 
attention from passing zombies!

This project modiþes a regular battery-operated smoke detector so 
that it registers an alarm on the Arduino display and sounds a much quieter 
buzzer, using the basic setup from “Project 4: Battery Monitor” on page 53. 
Figure 7-2 shows the smoke detector connected directly to the screwshield.
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Figure 7-2: Testing the finished fire alarm. In your base,  
the detector wi� be co�ected to the Arduino by a long lead.

What You Will Need
To make this project, you’ll need the Arduino and screwshield that you used 
in “Project 4: Battery Monitor” on page 53 as well as the following parts:

Items Notes Source

�… Smoke detector Battery operated Hardware store, 
Supermarket

�… Cable Double core and long enough 
to reach from the smoke 
detector to the Arduino

Scavenged speaker or 
bell cable is good for 
this.

�… D1 1N4001 diode Adafruit (755)

�… R1 1 k �  resistor Mouser (293-1k-RC)

�… LED1 Blue or white LED Adafruit (301)

�… C1 100 µF capacitor Adafruit (753)

�… Solid-core wire 2 inches (5 cm) long Abandoned electronics, 
Adafruit (1311)

Be sure to use the LED colors I recommend, as I don’t suggest blue or white 
LEDs just because they look cool. For this project’s circuit to work, the LED 
needs to have a forward voltage of more than about 2V. Red and green LEDs 
often have a forward voltage of about 1.7V, but blue and white LEDs have a 
much higher forward voltage of around 3V, which is perfect.
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Construction
To adapt the smoke detector to communicate silently with the Arduino, you’ll 
disconnect the detector’s buzzer from its circuit board and then change the 
signal that would go to the buzzer into a signal the Arduino can use. You’ll 
condition the buzzer signal by sending it through the circuit (Figure 7-3).
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Figure 7-3: Schematic for the fire alarm

A typical smoke alarm is really loud because its buzzer is driven with the 
highest possible voltage the circuit can wring out of a little 9V battery. This 
means that for most alarms, the signal on the buzzer looks something like 
the chart on the left of Figure 7-4. 
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Figure 7-4: Taming the bu�er signal for Arduino is much easier than  
taming a zombie!
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Figure 7-10: The finished screwshield

Step 4:  Connect the Smoke Detector to the Arduino

Finally, strip the buzzer wires if you haven’t done so already, and solder 
longer leads to them. To make the soldered connections stronger, you could 
use heatshrink as described in “Using Heatshrink” on page 235. Connect 
the smoke detector to pins W and X on the screwshield. The wire connect-
ing the smoke detector to the Arduino can be any double-core cable, such as 
bell wire, but if you plan to use this alarm in your base, just use wires long 
enough to reach the mounting position. I found that the project worked just 
þne with 30 feet (10 m) of telephone extension cable.

Software
If you want to make this project without any of the other Arduino -based 
projects in this book, then load the sketch Project_11_Smoke_Alarm from 
this bookõs source þles onto the Arduino now. If on the other hand, youõve 
built one or more of this book’s earlier Arduino projects, then use the sketch 
All_Sensors and change the constants at the top to select the projects that 
you’ve made. See the comments section in that sketch for instructions on the 
correct changes to make.
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Unless you press a button to mute (a holdover from Project 4), this 
function prints your message ("FIRE!!" ) to the LCD in lieu of that loud, 
zombie-attracting buzzer. 

Using the Fire Alarm
Testing the smoke detector is simple: just hold down the contacts of the 
test button with a screwdriver (see Figure 7-6). This will cause the buzzer to 
sound and a message to appear on the LCD screen.

When you know the alarm works, place the sensor somewhere close 
enough to a potential þre that youõll receive enough advance warning to put 
out the ÿames, or at least ÿee in an orderly manner. Creating a quiet smoke 
alarm won’t be worth much if you exit in a noisy panic and attract all the 
zombies on the block!

Pro ject  12:  Temperature Alarm
Since your compound is zombie-proofed, you (hopefully) won’t have to 
change lodgings often, and over time, you’re sure to acquire some valuable 
climate-sensitive items. Depending on what you have cached away, you 
might want to make sure that a generator isn’t getting too hot or that your 
wine cellar isn’t too cold. To protect these assets that ensure your survival 
and are good to trade with other survivors, you need a temperature alarm 
that can notify you of extremes of heat or cold.

This is the þnal project that uses your now heavily laden Arduino, and 
Figure 7-11 shows the LCD screen reporting a high temperature in Celsius. 

 

Figure 7-11: A fu�y laden Arduino, complete with temperature sensor 
(circled), movement detector, smoke alarm, and ba�ery monitor
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A three-pin temperature sensor is on the left of Figure 7-11, over the 
remains of the smoke alarm from Project 11. That sensor will send the 
Arduino temperature data, which the Arduino will then display as human-
readable text. 

What You Will Need
To make this project, you’ll need the Arduino and screwshield that you used 
in “Project 4: Battery Monitor” on page 53 and the following parts:

Items Notes Source

�… TMP36 Temperature sensor Adafruit (165)

�… Three-core wire To connect the sensor chip to 
the Arduino screwshield

Scavenged telephone 
cable or other three-
core wire.

�… Heatshrink 3 lengths of about an inch  
(25 mm)

Auto parts store

You could use electrical tape instead of heatshrink for this project, but I 
recommend heatshrink because it’s a lot tougher and not prone to unraveling.

Construction
Figure 7-12 shows the wiring dia-
gram for the project. The LCD 
should be attached from an earlier 
project, so the only new part you’ll 
add is the TMP36 temperature 
sensor.

�� ��� ��

Figure 7-12: The wiring diagram for 
the temperature alarm
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