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Purpose
The purpose of this manual is to act as a starting point for new users of the 3-Space Sensor, and to offer
tips on how to operate it in a way that ensures it acts as desired.

Overview
The 3-Space Sensor is an Attitude and Heading Reference System which uses a 3-axis accelerometer, 
gyroscope, and magnetometer to determine which way it is facing(its orientation) relative to a reference
orientation, which by default will be defined by the directions of north and gravity.  The 3-Space 
Sensor family can communicate in a variety of ways depending on sensor version, including USB, 
RS232, wireless, Bluetooth, and SPI.  The sensors use these communication methods to send 
orientation data and component sensor data such as acceleration, and to allow their parameters to be 
modified.  For a complete listing of these parameters/data and the commands that are used to access 
them, see the Protocol Reference in the User's Guide document.  The sensor can communicate in two 
modes: 

• ASCII mode, which is good for using with a terminal, as it takes and returns data in a human 
readable form

• Binary mode, which is good for using with a programming language and when speed is 
important, as it takes and returns smaller, fixed length pieces of data

Once again, for further detail, refer to the User's Guide.
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Basic Startup Instructions

Run the latest 3-Space Sensor installer, which can be found at https://www.yeitechnology.com/yei-3-
space-sensor-software-suite.  This will install the drivers needed to use the 3-Space Sensor, as well as 
the 3-Space Suite, a program which displays the current orientation of the sensor graphically and offers
an interface to many of the features the sensor offers.  It also offers a terminal mode in which you may 
interface with the sensor using text-based commands.  For more information on the Suite, refer to the 
3-Space Sensor Suite Manual.

Once these have been installed, plug the 3-Space Sensor into one of your computer's USB ports.  Make 
sure that the LED on the sensor turns blue.  If not, try plugging it in again or using a different USB 
port.

If the computer recognizes the sensor, the “Found New Hardware Wizard” will appear if you are using 
Windows XP.    

Select “No, not this time” and then “Install the software automatically”.  Two more “Found New 
Hardware Wizards” will appear, select the same options on these.  If you are on Windows 7, instead of 
the Found New Hardware Wizard appearing, a tray icon should indicate that drivers are being installed.
After a few minutes the installation should finish.  If you are on Windows 7 and the install is taking a 
long time, you may want to click on the tray icon for the install and tell it not to search on the internet 
for drivers, as this is not necessary.

We may now check to ensure the 3-Space Sensor is working.  The easiest way to do this is to run the 3-
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Space Suite.  Upon running this program, there will be a list of COM ports in the lower left hand 
corner.

Select the COM port from the list which corresponds to your sensor.  If you are unsure as to which port 
corresponds to your sensor, look to see if one of them is labeled with your type of sensor.  Alternately, 
you can check the list of COM ports with your sensor unplugged, and then recheck the list once you 
have plugged it in and hit the “Refresh” button.  If a new port appears, this corresponds to your sensor.  
Once you have chosen your COM port, the suite will attempt to connect to it.
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First Steps
Run the 3-Space Suite, and select your COM port from the list.  You should see a model of the sensor 
that rotates along with the actual sensor.  

The sensors are calibrated at the factory, but certain aspects of the sensor may need to be calibrated at 
the application site to achieve desired performance.  The most basic of these steps is taring the sensor.  
Taring sets a certain sensor orientation as the “zero” point.  This sensor orientation is always 
represented on screen by the sensor with its top(button side) up and the cord facing directly towards 
you.  Therefore, to put the sensor in an appropriate taring position, you should make sure the physical 
sensor has its top up and its cord facing directly towards you.  You may want to place it on a flat 
surface to help line it up, but make sure the surface you place it on isn't ferrous or magnetic, or it may 
interfere with the magnetometer's operation.  Once you have it in the proper position, press the Tare 
button in the suite. The command will finish immediately, so you may begin moving the sensor around 
after that.  The movement of the on-screen sensor should now much more closely match that of the real
sensor.

Commit Your Settings
Once you have the sensor properly calibrated, you will want to save your changes so you don't have to 
make them again every time you plug in your sensor.  To commit your settings to the sensor's non-
volatile memory, press the Commit Settings button.  Be sure to do this each time you make changes 
you want to keep.  If you decide later that you want to return to the original settings and try again, use 
the Restore Factory Settings menu option.  This will return all settings to their original states, though 
this change will also not be saved unless you commit it.

Sensor Orientation Calibration
You may find that while the on-screen orientation may be close to the actual sensor's orientation, in 
some places it will still have some error(this is easiest to see when holding it so any edge is flat against 
a surface and another edge is facing the screen).  There are several methods for correcting this:

• Perform gradient descent calibration: The Suite provides a wizard that allows users to 
perform a very accurate calibration.  Go to the Sensor menu and select Run G-Descent 
Calibration Wizard.  A window will pop up allowing you to select Accelerometer and/or 
Compass calibration.  In most cases, you should calibrate both together.  Once you select Begin 
on this window, the gradient descent wizard window will appear, which looks like this:

A small picture of the sensor will appear, indicating a certain orientation you should be placing 
your sensor in.  Place the sensor in that orientation and hit the Next button while holding it still. 
When you press the Next button, the picture will move on to the next orientation, and so on 
until it has guided you through all the orientations.  Once all 24 have been completed, hit the 
Finish button.  Calibration calculations will be performed and applied to the sensor.  If the 
calibration is satisfactory, make sure to hit the Commit Settings button in order to preserve the 
settings across power cycles.
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• Perform sphere calibration: While gradient descent calibration is significantly more accurate 
than sphere calibration, there may be cases where gradient descent calibration takes too long or 
would be inconvenient.  In cases like these, sphere calibration is a fallback method of 
calibration.  Go the Sensor menu and select Run Sphere Calibration Wizard.  The following 
window will appear:

Rotating the sensor will cause the sphere to rotate as well.  Data will be gathered from the 
sensor in every orientation, and this data will be used to calibrate the magnetometer once the 
Finish button is pushed.  There is no clearly defined stopping point, but there a few indicators 
that enough data has been gathered:

• The cyan arrow will paint the sphere wherever it touches.  If the entire sphere has turned 
cyan or if almost all of the sphere has turned cyan, this is a good indicator that calibration is 
ready to finish.

• The estimated density has dropped to the 30 to 40 range. 

It is important to make sure both of these conditions have been met so you can ensure you have 
a good amount of data.  Once you are satisfied with the amount of data you have collected, push
Finish and new calibration parameters will be calculated for your sensor.  Make sure to commit 
the new settings if they are satisfactory.

Advanced Sensor Calibration
• Change the trust values: If you are using the sensor in an environment that involves spurious 

acceleration(a moving vehicle, for example), you may want to modify the trust values.  The 
trust values determine how much one of the component sensors is trusted. Choose the Settings 
option from the Sensor->Advanced menu. 

Trust values for a component sensor range from 0 to 1.  A low value of trust indicates that the 
sensor in question will be trusted less(which will result in smoother motion but more drift), and 
a high value means it will be trusted more(which means jerkier motion but potentially less 
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drift).  In static trust mode, the given sensor will always have the given trust value.  In 
confidence trust mode, a confidence factor from 0 to 1 is assigned to the sensor based on the 
acceleration occurring on the accelerometer and the relationship between the readings from the 
accelerometer and compass, and this confidence factor interpolates between the minimum and 
maximum given trust values.  The purpose of this mode is to allow the gyroscope to take over 
when the accelerometer is giving readings that include more than gravity, or when the compass 
is being affected by unusual magnetic forces.

• Oversampling: The settings window contains oversampling settings for each component 
sensor.  This value can be between 1 and 65535, where 1 means only one sample is taken per 
orientation calculation, and 65535 means 65535 samples are taken per calculation.  
Recommended values are in the range 1 to 32.  A higher value for this will cause orientations to 
be calculated more slowly, but will also reduce noise.  Experiment with this value if you need to
reduce sensor noise, and be sure to commit the setting afterward if it is suitable.

• Running Average: If you would like the orientation coming out of the sensor to be smooth at 
the expense of responding quickly, you can set up a running average.  Choose the Settings 
option from the Advanced menu.  On this screen you will see fields labeled Running Average. 

Values are included for smoothing each component sensor, as well as the final orientation.  
When these are 0%, no smoothing will be done.  These can go up to 100%, at which point no 
new data will be used.  Values in between 0% and 100% will result in varying levels of data 
smoothness.  Recommended values are between 95% and 100%, as this is the range in which 
smoothing will be most effective.  Decimal values like 99.5% are allowed.  Experiment with 
this value to find the right combination of response and smoothness.  Be sure to hit Save for 
your changes to take effect. (Note that hitting Save will not commit the changes to non-volatile 
memory, it will only cause them to take effect for the current session.  To keep the changes, 
commit them as described above.)

• Set up Magnetic Immunity mode: This mode allows the sensor to become immune to many 
magnetic disturbances.  To set up MI Mode, first ensure the sensor's orientation is satisfactory 
in a magnetically undisturbed location.  Run gradient descent or sphere calibration if need be to 
maximize the sensor's orientation accuracy.  After this is done, place the sensor in an 
undisturbed location and press the Calibrate MI Mode button in the Suite.  Wait for a few 
seconds before moving on.  Once this time has elapsed, check the MI Mode checkbox.  The 
sensor will now be in MI Mode, and many magnetic disturbances will have a lesser effect or no 
effect.  These settings can also be committed for future use.
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Wireless Sensor Setup
Plug the dongle in via USB and follow the same steps to install the driver as you did for the sensor 
driver.  Once this process is complete, open up the COM port belonging to the dongle in the suite.
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Once connected, in order to communicate with the sensor you must enter its serial number into the 
dongle's logical ID table.  Open up the Dongle menu and select “Dongle Info & Wireless Settings”.  
Enter the sensor's serial number(found on the back of its case or in the Sensor menu under Sensor Info 
& Wireless Settings when connected to it in the suite) in one of the Hardware ID slots.  
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Make a note of which Logical ID corresponds to the Hardware ID slot you used.  The Pan ID and 
Channel of the sensor and dongle should be the same by default.  This is necessary for them to 
communicate.  You may check this by comparing the values found here to the ones on the sensor's 
Sensor Info & Wireless Settings screen.  Hit OK when you are finished.

Once the serial number has been entered into the Hardware ID table, return to the main suite window.  
After ensuring the sensor is powered on, select the Logical ID which matched the Hardware ID slot you
selected from the “Sensor Select” box.  The sensor model should now start moving just as it did when 
connected to the computer through USB.  All the calibration steps listed above may also be performed 
wirelessly in the same way they were performed when wired.
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Bluetooth Sensor Setup
Ensure that your computer has a Bluetooth receiver installed.  Make sure the 3-Space Sensor is 
powered either through a USB connection or by battery.  The following steps for connection come from
Windows 7's built in Bluetooth device installation dialogs, but other systems should have similar 
processes.

Step 1) Bring up the Devices and Printers page, which can be accessed from the Start Menu or Control 
Panel.  Select the “Add a device” option in the upper left.

Step 2) A list of nearby devices will appear.  The sensor's name will contain the phrase “3space” in it.  
Select this.

©2007-2014 Yost Engineering, Inc. Patented and Patent Pending 10/15



Step 3) After a moment, a pairing dialog will appear.  Say you want to enter a pairing code.

Step 4) Enter the sensor's pairing code, 1234.

Step 5) A dialog will appear indicating that the device has been installed successfully.  A pop-up 
balloon will also appear in the bottom right corner indicating drivers are being installed.
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Step 6) Figure out which COM port is associated with your device.  Click on the Bluetooth icon in 
your tray and select Show Bluetooth Devices.  The following screen should appear.

Right click on the sensor device and select Properties.  Navigate to the Hardware tab on the resulting 
window.

This window will list the COM port which was assigned for the serial link to this sensor.  In this case, it
is COM59.  Remember what your COM port is listed as.
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Step 7) Return to the 3-Space Suite and select the indicated COM port from the COM port list.  If it is 
not present, hit the Refresh button and try again.

You should now be connected to the sensor over Bluetooth in the Suite.  It should move around 
normally and allow for calibration as if it were wired.
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Data Logging Sensor Setup
Before using the 3-Space Sensor to log data, be sure to set the sensor's date and time.  The easiest way 
to do this is using the 3-Space Suite.  Connect to the sensor using the suite, open the Sensor menu, and 
select Sensor Info.  

Press the “Set Time to System Time” button.  This will set the time on the sensor to your computer's 
current time.  The SD card comes formatted, but the “Format SD Card” button will reformat it should 
the need ever arise.  The SD card can also be reformatted by any formatting utility, so long as it can 
format the card with a FAT32 filesystem.

By default, the Data-Logging 3-Space Sensor can start a data-logging session containing the date, time,
and orientation in quaternion form by pressing the left button when the sensor is not attached to a 
computer.  While the session is ongoing, the LED will be green, but it will switch to yellow if it is 
waiting to begin a new recording session(see periodic mode).  This session can be stopped by either 
pressing the right button or by plugging the sensor into a computer using a USB cable.  After a data-
logging session, once the sensor is plugged in to a computer, it should show up on the computer as 
another storage drive.  A directory will have been created corresponding to the data-logging session.  It 
will be named after the time of the session, and the directory's timestamp will match this time as well.  
Inside this directory should be a single file named data.txt.  Opening this up in an editor will allow you 
to view the data that was logged, which at this point will be in a human-readable form.

To change the way in which data is logged, look inside the capture.cfg file in the Config directory on 
the SD card's drive.  The properties in this file can change data-logging settings such as how often to 
log data, what data to log, and when to start and stop data-logging.  For more information on these, 
refer to the “Data-Logging” section in the 3-Space Sensor User's Manual.
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