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Chapter 

1 
1. Introduction 

This chapter introduces ANALYSIR. It includes the following sections:  
 

 “Overview” 

 “System Requirements” 

 “About this Guide” 

 “About AnalysIR” 

OVERVIEW  

ANALYSIR provides a Windows desktop application to analyse and 

decode Infra-red (IR) signals recorded via devices such as 

Arduino. 

It is also possible to operate ANALYSIR in ‘Demo’ mode whereby 

most of the feature can be evaluated before purchasing. In this 

mode the connection to the recording device cannot be used. 

Instead it is possible to load included sample session histories, for 

evaluation purposes only. 

SYSTEM REQUIREMENTS 
You must have the following software installed to use 
ANALYSIR via the desktop: 
 

 Microsoft Windows PC, with latest updates (including .NET) 

 Arduino compatible running at 16MHz (although slower CPU 
speeds may work) with USB serial interface (Raspberry Pi 
or other MCUs are also possible), plus IDE or equivalent. 

 Sample code is provide for the Arduino IDE. 

 A copy of the Licence text and a Valid Licence Key are 
required at all times. 

 An IR source such as a TV remote control to generate the 
signals to be analysed 
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ABOUT THIS GUIDE 

This guide provides information on the following:  

 
 “Installing AnalysIR” 

 “Obtaining your Licence Key” 

 “Demo Mode” 

 “Configuration” 

 “Arduino Setup” 

 “Analysing IR signals” 

 “Dual Channel concept” 

 “Channel 1 & 2 Trace” 

 “Channel 1 & 2 Settings” 

 “Channel 1 & 2 Tab” 

 “Rules Tab” 

 “Log Tab” 

 “Session History” 

 “Properties View” 

 “Serial Port” 

 
This user guide is intended as a priming guide for users who are 
new to ANALYSIR, and assumes familiarity with Windows PC 
applications together with Arduino or similar MCU environments. 
Some knowledge of IR protocols and digital/binary systems is 
desirable. 

ABOUT ANALYSIR 
ANALYSIR is designed to be a comprehensive IR analysis & 
decoding tool and is targeted at Electronics Engineers, 
Makers & Hobbyists, Educational Institutions and 
Maintenance & Repair Engineers. 

ANALYSIR is also available for bundling along with 3rd party 
kits and products. Contact the Owners for further details. 

ANALYSIR is a software only product and requires additional 
3rd Party equipment such as a Windows PC and Arduino to 
use the full set of functionality. It is not intended for 
use in any situation where loss of life or injury could 
occur. 
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2 

2. Getting Started 

This chapter describes the initial setup steps and includes the 
following sections:  

 
 “Installing AnalysIR” 

 “Obtaining your Licence Key” 

 “Demo Mode” 

 “Configuration” 

 “Arduino Setup” 

INSTALLING ANALYSIR 
To install ANALYSIR you must first download the installation file 
from the website. Once downloaded you must run the installer. 
During installation you will be provided with normal installation 
options. However, to complete the installation you must agree to 
and accept the End User Licence agreement (EULA) for any mode 
of operation (Demo or Licensed). 

Once installed you may proceed in demo mode. To use all feature 
you must obtain a valid licence key. 

OBTAINING YOUR LICENCE KEY  
New users of the system may obtain their Licence Key credentials 
as follows: 

 
 Once you install ANALYSIR you will be presented with a popup 

window looking for your email, and licence key. 
 Copy the signature field and email that to us along with the 

email address you want to register with the Licence Key. Our 
registration email address will be provided at time of 
purchase. Your email should be in the following format – 
x@y.z . It is a condition of the licence that the licence Key will 
only be issued to the registered email address. 

 As the licence key is always tied to the same machine and 
email address, you will need to have access to both for 
updates and support. If you received a discounted Licence ( 
e.g. educational or hobby club), the email address will require 
an identifiable domain name such as 
mynameorID@collegeX.xxx) 
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 Once you receive an email response with your unique Licence 
Key, you should start the application again and enter the key 
and your registered email into the relevant fields in the popup 
window. 

 Then click on the ‘Install Licence Key Now’ button to proceed. 
 While you are waiting to receive your key, you may try out 

and become familiar with the application in Demo Mode. 

DEMO MODE 
If you don’t have a valid Licence Key, you may use ANALYSIR in 
Demo Mode, which allows you to evaluate all of the features 
without interfacing with the (Arduino) Recording device. 

To access Demo Mode  enter your valid eMail address, click to 
accept your agreement with the EULA and then click the 
‘Continue in Demo Mode’ button on the initial pop window. This 
feature is not available if a valid licence key has been entered 
previously. 

Once you enter Demo mode you have access to all features 
except receiving live IR signals from the recording device. In 
order to allow you evaluate the system, we have provided a 
selection of sample recorded sessions, which can be loaded via 
the File menu (Load Saved Session) option. 

CONFIGURATION 
There is no additional configuration required to operate the 
system in default mode. However, you should make sure to select 
the correct port for your recording device (Arduino) in the combo 
box at the bottom of the screen. The default is set to ‘COM3’, but 
is likely to be different on most systems. 

In your configuration file (ANALYSIR.ini) which is located in your 
‘user application directory, you can manually adjust many of the 
preset configurations for your installation. We recommend that 
you do not alter any of these settings unless requested to do so 
or unless you consider yourself to be an expert user. As always it 
is advisable to make a backup copy of files before changing them. 

The location of you Data directory and other properties can be 
found under Menu->File->View Properties 

ARDUINO SETUP 
The software to be loaded on the Arduino is pretty standard and 
the source code can be found in your application data directory 
and installation directory (Menu->File->View Properties). 

If you are familiar with Arduino, this should be a simple step. 
Once the code is ‘Uploaded’ to the Arduino via the IDE, you 
should then connect he Arduino to the PC and select the correct 
COM port in the combo box at the bottom of the ANALYSIR 
window. 

If you use a platform other than Arduino, it should be relatively 
simple to alter the code to suit your own platform. The important 
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thing to remember is that you transmit the same data over the 
USB/serial connection to the PC at 115,200bps.



 

Chapter 

3 

3. Using AnalysIR 

This chapter describes the various features of the system and 
how to use them. It includes the following sections: 

 
 “Analysing IR signals with AnalysIR” 

 “Dual Channel Concept” 

 “Channel 1 & 2 Traces” 

 “Channel 1 & 2 Settings” 

 “Channel 1 & 2 Tab” 

 “Rules Tab” 

 “Log Tab” 

 “Session History” 

 “Properties View” 

 “Serial Port” 

 

Before proceeding, pleas ensure you have installed the system 
correctly as outlined in the previous chapter. 

ANALYSING IR SIGNALS WITH ANALYSIR 
Once your system is installed and configured correctly it is 
relatively easy to start analysing IR signals. Simply point your IR 
device (e.g. TV remote control) at the IR receiver attached to 
your Arduino and press any key. You should then see the signal 
appear on the PC screen. The signal will be drawn on the trace of 
the selected Channel (1 or 2). A channel is selected by clicking 
the Channel 1 or 2 Tab. The currently active or selected channel 
is always indicated in the status bar at the bottom of the window. 

DUAL CHANNEL CONCEPT 
ANALYSIR supports 2 ‘virtual’ channels. This means that the 
Arduino can receive one signal at a time (on one physical 
channel). However, we have designed ANALYSIR with 2 
independent traces or channels. This allows users to record 
signals on 2 separate traces and compare and contrast them. We 
found this to be a very useful tool in analysing, comparing and 
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decoding IR signals. 

CHANNEL 1 & 2 TRACES 
Each Channel trace is made up of 3 areas. The first contains the 
main signal plot where the IR signal itself is plotted as a ‘Square 
Wave’. As the mouse is moved over the plot area a tooltip is 
displayed showing the time offset in micro-seconds and the 
duration of any mark or space. 

It is also possible to measure the time between 2 points on the 
trace by clicking the mouse and then moving the mouse to 
another position and clicking again. The time between both points 
will be displayed in the Measure text field for that Channel. 

As you hover the mouse over marks and spaces of the signal, the 
related row will be highlighted in the Channel 1 or 2 Tab. This 
allows you ‘at-a-glance’ to see the duration of that Mark or 
Space, which can simplify the task of understanding a particular 
signal. 

The second part of the trace is the timescale. The timescale is 
divided into 1,000 microseconds (minor-ticks) and 10,000 
microseconds (major-ticks) units. As you hover over the 
timescale with your mouse a vertical line (or Cursor) is moved 
along the trace for ach channel. 

When a signal is automatically decoded by ANALYSIR a colour 
coded representation is also displayed in the timeline showing 
Header & trailer bits, Ones and Zero bits. This enhances the 
user’s ability to understand the make-up of a particular signal and 
protocol. 

CHANNEL 1 & 2 SETTINGS 
There are 2 Settings panels to be found in the centre of the lower 
part of the window, where various features can be configured for 
each Channel independently as follow: 

 
 Overlay – when checked the next received IR signal on this 

channel will be drawn directly over the existing signal, in a 
different colour. This continues until the setting is 
unchecked. (Menu->Channelx->Overlay Toggle) 

 Invert – When checked the signal plot is inverted. This can 
be useful when visually comparing signals between Channel 
1 & 2 . (Menu->Channelx->Invert) 

 Lock – when checked new signals are ignored on this 
Channel. This is useful if you want to retain a signal in the 
display, when you cannot control when IR signals are 
transmitted in the room or area. Another way to achieve a 
similar outcome is to copy a signal to the other Channel. 
(Menu->Channelx->Lock/Unlock) 

 Mute – When cleared a beep is sounded on PC whenever an 
IR signal is received. When checked the beep is muted. 
(Menu->Channelx->Mute Toggle) 

 Colour – You can click on this to change the colour of the 
signal plot. (Menu->Channelx->Change Colour) 

 Scale – The scale can be adjusted to alter the zoom in and 

 AnalysIR 2012-2013 AnalysIR Getting Started Guide 0.9 Page 10 of 20 



 

out of the signal plot. The default value is 10 and the range 
goes from 1 to 100. You can reset the scale via the Menu. 
(Menu->Channelx->Reset Scale). 
Another method for zooming in and out of a signal is to use 
the mouse wheel when the mouse is over the channel 
settings panel. 

 Start – This is used to start the IR decoding other than from 
the start Mark/Space. The number selected corresponds to 
the row number in the Channel 1(2) tab. 

 Measure – When you click in 2 different positions on the 
signal plot, this field displays the time difference between 
the 2 positions in microseconds. 

 Cursor – As you mover the mouse along the timescale, the 
cursor follows and this field displays the time value along 
the timescale for the cursor position. 

 Sensitivity – Adjusting this slider allows you to change the 
sensitivity level when decoding signals. For example, if you 
are receiving weak or poor signals changing the sensitivity 
may increase the chances of successfully decoding a signal. 
Similarly if ANALYSIR confuses 2 different protocols 
decreasing the sensitivity may result in more less confusion. 
For most situations, the default setting should suffice. You 
can also reset the sensitivity via the Menu. 
(Menu->Channelx->Reset Sensitivity) 

 Clear – Clicking the clear button erases the signal plot and 
empties the contents of the Channel Tab. 
(Menu->Channelx->Clear) 

 Copy to CH1 (CH2) – Clicking this button copies the signal 
plot from one channel to the other. The contents of the 
Channel Tab are also copied. 
 (Menu->Channelx->Copy to Channely) 

 Analyse – Clicking this button runs the decoding analysis 
on the signal again. Normally this is not required. However, 
if you load a saved Session History and there is a newer 
version of ANALYSIR installed, it may be possible for you to 
decode a signal that wasn’t supported in an earlier version. 
Alternatively, you may want to analyse a signal from a 
different start position, as sometimes multiple signals will be 
received in the same sequence. 
(Menu->Channelx->Analyse) 

 Copy to Clipboard – This menu option allows you to copy 
the contents of the Channel 1 (or 2) grid to the clipboard, 
which can then be pasted into other applications such as a 
spreadsheet for further procession.  
(Menu->Channelx->Copy to Clipboard or CTL+1))  

CHANNEL 1 & 2 TAB  
These tabs are located on the lower half of the window to the left. 
Each one contains detailed information about the signal displayed 
in the plot, as follows: 

 
 Seq – this is the sequence or row number as received from 

the Arduino (or other MCU). Typically this is numbered from 
1 up to 100. 

 Time – this represents the time offset for each mark or 
space in the signal when measure from the first space, 
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 Duration – This represents the duration of the current 
mark or space of the signal, measured in microseconds. 

 State – The state can be ‘0’ or ‘1’. A space is indicated by 
‘0’ and a mark is indicated by ‘1’ 

 

All of these combined allow ANALYSIR to decode a signal, based on 
pre-programmed rules. 

RULES TAB 
The tab is located beside the Channel 1 & 2 Tabs and provides 
details of the rules used by ANALYSIR to decode supported IR 
protocols. 

When a signal is successfully decode the rules for that protocol 
are selected and displayed. Alternatively you may view the rules 
for any protocol by selecting it from the combo box control.  

IR protocols can be described in terms of Marks & Spaces, 
Trailers, Delta (in the case of ANALYSIR this signifies the sensitivity 
of the decoding algorithm. (e.g. when detecting a Mark of 
duration 1,000 microseconds and a delta of 100 – a valid Mark 
will be read if the duration is between 900 (1,000-100) and 
1,100(1,000+100). 

Note: we can also us the sensitivity setting to increase or 
decrease the value of the delta. 

 ‘Altname’ is used when the ‘official’ name of the protocol is 
uncertain or if it it also known by other name(s). If you are 
familiar with decoding IR protocols all of the other values should 
be self explanatory. 

The default values for any protocol can be over-written in the 
configuration file (AnalyyzIr.ini), which in theory would allow you 
to fool the system into decoding other protocols as long as they 
used a similar encoding scheme. 

LOG TAB 
When selected a log of all the recent serial communication 
messages received from the Arduino is displayed. In addition 
some debug information from ANALYSIR is also displayed. 

If you want to replace the Arduino with another MCU, you can use 
this information to see the format required. Alternatively, you can 
copy the contents and carry out your own calculations on the raw 
data. 

SESSION HISTORY 
The session history is displayed in the middle of the lower part of 
the display. One row is recorded for each signal stream received, 
as follows: 

 

CH – Displays which channel the signal was originally recorded 
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Time – The local timestamp of when the signal was recorded 

Type – The name of decoded Protocol 

Key - A user editable field to record the identification for the 
signal (e.g. 1, 2, Vol+, Menu, Power etc. 

Value – a Hexadecimal value of the decoded signal 

Value2 – for some protocols a second value is also recorded 

Bits – the number of data bits in the decoded signal 

Date – the date when the signal was recorded 

Data – The raw data for the IR signal as contained in the 
Channel tab with row columns separated by ‘;’ and rows 
separated by ‘|’.  

 

Session histories can be saved to your user data directory (Menu-
>File-> Save Session or CTL+S). Additionally, Saved sessions can 
be reloaded for later review (Menu->File-> Load Save Session or 
CTL+L). 

PROPERTIES VIEW 
You may view the values of most properties in ANALYSIR via the 
menu (Menu->File-> View Properties). A window is displayed 
showing a list of all properties and their value. 

SERIAL PORT 
The serial port can be selected by selecting an available PORT 
from the combo box in the status bar. If no port is selected 
ANALYSIR will attempt to open the default port COM3. Please check 
and confirm which port your Arduino (or other recording device) 
is assigned to before starting ANALYSIR. 

If you change the port, your selection will be remembered the 
next time you start the application. COM port details are stored in 
the configuration (ANALYSIR.ini) file, which is located in the 
application data directory. 

The settings for the serial port are as follows: 

 
Baud:   115,200 
Data Bits:   8 
Start Bits:   1 
Stop Bits:   1 
Parity:   none 
 

These settings match the default settings on Arduino except for 
the Baud rate.  
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4. Arduino 

This provides an example circuit layout for the Arduino based IR 
receiver:  
 

 “Circuit Diagram” 

 

In addition we make some suggestions for the IR receiver to use. 
 

CIRCUIT DIAGRAM 
The following is a ‘Fritzing’ circuit layout for connecting the IR receiver 
to the Arduino, which is a very simple circuit. 

 

 

USB Connection 
to Windows PC 
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The circuit above may be used with an Arduino Duemilenova or 
equivalent with a USB serial connection to a Windows PC running 
ANALYSIR. If using other models of Arduino it may be necessary to 
make minor adjustments to the code. If you are using other platforms 
such as Raspberry Pi or other MCUs you will need to implement code 
which is similar to that provided. 
 
In the circuit above, Green wires are connected to ‘GND’, Red are 
connected to ‘+5V’ and the Yellow wire is the Signal output from the IR 
receiver and connected to Digital Input Pin 2 of the Arduino (INT0). 
 
Important: The pin-out for different IR receivers varies between 
models, even from the same manufacturer, so confirm the correct pin-
out for your device before applying power. 
 
The IR receiver we use is the TSSP4038 or TSSP58038 from VISHAY 
which are actually proximity sensors without specific AGC or fixed 
modulation frequencies. We find these useful for decoding a wide range 
of protocols, but would recommend a dedicated TSOP device for 
applications with a single protocol, particularly in noisy environments.  
 
However, you will also get good results with any of the TSOP38xxx 
TSOP58xxx devices from VISHAY or equivalent receivers from other 
manufacturers. Note that the TSOP devices have AGCs and modulation 
tuned to particular protocols and frequencies. 
 
Please check the datasheet before use and note that some IR receivers 
can operate ‘out-of-the-box’ in both 5V and 3.3V circuits. 
 
See http://www.vishay.com/ir-receiver-modules/  for more details of 
selecting an IR receiver to use. 
 
There is also an informative IR receiver selector guide available at:  
http://www.vishay.com/docs/49845/49845_sg2145.pdf 

 
 

http://www.vishay.com/ir-receiver-modules/
http://www.vishay.com/docs/49845/49845_sg2145.pdf
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5. Contacting Support 

If you have any problems using ANALYSIR you should report this via 
email to your designated support contact. 
 
Details of your support contact will be provided with your Licence Key 
 
 
 
 

support@ANALYSIR.com 
 
 

www.ANALYSIR.com 
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6. Appendix A – Sample Arduino Code 

Below is the sample code for the IR receiver device. It should work on 
most standard Arduino systems with onboard USB serial connections. 
Note the IR input pin is pin2 which may require some modifications on 
certain models of the Arduino platform. The code below may be used 
or ported to another platform freely without any restriction for use with 
ANALYSIR or indeed any other use. 
 
We have provided some documentation throughout the sample code 
which should be sufficient for anyone familiar with the Arduino system 
& IDE. We have left the explanatory notes at the bottom of the code so 
as not to clutter up the actual code. It has been tested using Arduino 
1.0 IDE (Duemilenova) and should be easily adaptable to other 
versions.  If you prefer to run on another platform, there should be 
enough information here to help in porting. 
 
A copy of this code is available in the application data and installation 
directories after installation. 
 
 

//see *** note 1 below 
#define enableIRrx attachInterrupt(0, rxIR_Interrupt_Handler, CHANGE) 
//set up interrupt handler for IR rx   on pin 2 
 
//see *** note 2 below 
unsigned long pulseIR[100]; //temp store for pulse durations 
unsigned char stateIR[100]; //temp store for pulse state 
 
//see *** note 3 below 
const byte IR_Rx_PIN = 2;//IR digital input pin definition - drives 
interrupt 
volatile byte state =2; //defines initial value for state normally 
HIGH or LOW 
unsigned char oldState =2; //set both the same to start. Used to test 
for change in state 
unsigned long usLoop,oldTime;//timer values in uSecs. usLoops store 
the time value of each loop, oldTime remembers the last time a state 
change was received 
volatile unsigned long newMicros;//passes the time a state change 
occured from ISR to main loop 
unsigned int count=0;// used as a pointer through the buffers for 
writing and reading 
unsigned char i =0;//used to iterate in for loop 
 
//see *** note 4 below 
void setup() { 
  pinMode(IR_Rx_PIN, INPUT); 
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  Serial.begin(115200); 
  delay(10); //add a small delay 
 
  Serial.println("IR Scope!"); 
 
  oldState=digitalRead(IR_Rx_PIN); 
  state=oldState; 
 
  oldTime=0;//init 
  newMicros=0;//init 
 
  enableIRrx;//set up interrupt handler for IR rx on pin 2 
} 
 
//see *** note 5 below 
void loop() { 
  while(true){ 
    usLoop=micros(); //used every loop rather than multiple calls 
    if (oldState != state){ 
      oldState=state; 
      oldTime=usLoop;//last time Ir was received 
      pulseIR[count]=newMicros;//store for later 
      stateIR[count++]=oldState;//store for later 
    } 
 
    //see *** note 6 below 
    if (count>0 && (count==100 ||  (usLoop-oldTime)>100000)){//if we 
have receive 50*2 =100 pulses or its 50ms since last one 
      count--; 
      fo ;i<count;i++){ r (i=0
        Serial.print("=,"); 
        Serial.print(i+1); 
        Serial.print(','); 
        Serial.print(pulseIR[i]); 
        Serial.print(','); 
        Serial.println(stateIR[i]); 
      } 
      count=0; 
    } 
  } 
} 
 
//see *** note 7 below 
#define pin2HIGH (PIND & 0b00000100) 
//#define pin3HIGH (PIND & 0b00001000) 
//to check if 2 or 3 is high then use #define pin3HIGH (PIND & 
0b00001100) 
 
//see *** note 8 below 
void rxIR_Interrupt_Handler(){ 
  newMicros=micros(); 
  if (pin2HIGH) state=HIGH; 
  else state=LOW; 
} 
 
//********************* 
//* NOTES 
//********************* 
 
//Note 1 
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//This defines essentially a macro definition for attaching an 
interrupt for the IR input pin 
// Notice that an interrupt is generated on every state change of the 
input pin. 
 
//Note 2 
//these are 2 array buffers for recording the time of rises or falls 
in pulses 
//and the state (HIGH or LOW) when the change interrupt is received 
 
//Note 3 
//These are the pin definitions for the IR input pin 
 
//Note 4 
//The setu functions initialises the system 
//configures the IR pin as digital input 
//initialises the serial connection speed and waits a modes delay 
//Sends a hello world greeting to AnalysIR, which ignores any line 
with a '!' character in it 
//It can be useful to have a greeting like this for trouble shooting 
any issues 
//Then the initial state values are set and matched 
//the time values are initialised to 0 
//and the last action of setup is to initialise/enable the interrupt 
 
//Note 5 
//The main loop is comprised of while loop which is always true 
//The reason for this is that the Arduino does some other tasks at 
the end of each normal loop 
// which we do not need, so restricting the code to the while(true) 
loop potentially saves some cycles and make the  
// overall system more accurate. However, it should work ok if you 
want to remove this while loop. 
//The first part of the while loop waits for a change state flagged 
by the ISR. 
// and then records the timestamp and state for later transfer to 
AnalysIR 
 
//Note 6 
//the second part of the main loop waits until a signal has been 
received and until 100 state changes have been received or 100ms have 
elapsed since the last state change  
// Once these conditions have been met, a dump of the buffers is sent 
to AnalysIR over the serial port. 
//one (terminated) line is sent for each state change, in the 
following format 
//  Field1,field2,Field3,Field4 
// where  
// Field1 contains '=' followed by a comma 
// Field2 is a sequence no starting at 1 followed by a comma 
// Field3 id a timestamp in microseconds followed by a comma 
// Field4 id the state of the IR input pin at the time. (1 indicated 
Mark, 0 indicated Space) 
//when the buffer contents are sent, count is reset to 0 for the next 
signal 
 
//Note 7 
// this is a definition for direct port manipulation to read PIN 2 
// this is a much faster method for reading digital inputs and makes 
the system more efficient and responsive overall 
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// you should be able to switch this out with a standard digitalRead 
function, without issues  
 
//Note 8 
//This is the central interrupt routine which is fired whenever the 
IR input pin changes state from LOW to HIGH or HIGH to LOW 
//Firstly the timestamp is recorded in microseconds for passing to 
the main loop where it is recorded 
//then the state of pin 2 is read and set. 
//we could probably make this more efficient but it is ok and 
readable as is 
//Both variables 'state' and 'newMicros' are declared as volatile 
because they are changed in the interrupt routine 
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