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cable or power it from an AC-to-DC 
adaptor (or battery) to get started. 

Note that Arduino Uno board has 
recently been discontinued and its new 
version (Arduino Uno R2) is available 
now. Both can be used for this circuit.

Power supply. The whole circuit 

can be powered from 
a universal 9V DC 
adaptor connected to 
input jack J1. The 9V 
PP3 battery (BATT.1) 
is kept topped up via 
resistor R1. Capaci-
tor C1 in the power 
supply section pro-
vides clean supply 
voltage for the mi-
crocontroller board 
and associated circuit. 
Switch S1 is a power 
on/off switch. Battery 
backup is included 
in the design to en-
sure that the alarm 
unit keeps working in 
case the mains power 
supply system is tam-
pered with by intrud-
ers. 

Shadow sensor. 
Shadow sensor is 
nothing but a photo 
resistor, commonly 
called light-depend-
ent resistor (LDR). 
The signal from LDR1 
is fed to digital in-
put pin 2 of Arduino 
through transistor T1 
(BC547). The input to 
the Arduino is inter-
preted with a small 
delay, introduced by 
C2. Using variable 
resistor VR1 you can 
set the detection sen-
sitivity. Usually, the 
input level at pin 2 of 
Arduino is at a logic-
low level. Resistor 
R2 is the pull-down 
component.

Audio alert and 
relay switch. When 

a shadow is detected, logic-high level 
at the Arduino input terminal (pin 2) 
enables the alarm unit through the pro-
gram code. The integrated piezobuzzer 
PZ1 sounds to indicate that a shadow 
has been detected by the system. 

A more powerful external alarm 

can be activated through electro-
magnetic relay RL1 connected to the 
digital output terminal (pin 12) of the 
Arduino board. Transistor T2 drives 
relay RL1 (9V, 1C/O), which energises 
for the same duration as the acoustic 
alarm signal. 

The system returns to its normal 
state (standby mode) when the shadow 
goes away.

Alert sign. After the alarm stops 
and the system returns to standby 
mode, LED1 glows to give a visual 
indication that the alarm went off at 
least once. The alert sign activity can 
be cleared by pressing reset button in 
the Arduino board.

Software program
The Arduino platform used here 
underlines the fact that microcon-
trollers allow lots of functionality to 
be combined in a single compact case. 
Because the program (Shadow_Alarm.
pde) used here has a relatively simple 
structure, new features can be easily 
added to this project with change in 
the source code file. The control soft-
ware (Sketch) can be uploaded to the 
microcontroller through a USB inter-
face to a PC using Arduino IDE. Before 
uploading the software, remember to 
remove the external DC power from 
the microcontroller board and use a 
standard ‘A to B’ USB cable for con-
necting to the computer.

Construction and testing
An actual-size, single-side PCB layout 
for the shadow alarm is shown in Fig. 3 
and its component layout in Fig. 4. En-
close the PCB in a tamper-proof cabinet. 
The shadow sensor should, of course, 
not be fitted in the same enclosure as 
the alarm unit. Therefore assemble the 
shadow sensor on a separate, small PCB 
and connect it to the alarm unit using a 
short length of two-core shielded cable. 
Suggested setup and installation of the 
shadow alarm is shown in Fig. 5.

All the external connections to the 
Arduino board including input, output 
and power supply are done through 
CON1 connector. The external alarm 
should be connected at CON2 connec-

Fig. 2. Arduino Uno 

Fig. 3: An actual-size, single-side PCB for Arduino-based shadow alarm 

Fig. 4. Component layout for the PCB


