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3-Space Sensor Quick Start Manual Bluetooth

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 a sensor unit which uses 3-axis accelerometers, gyroscopes, and compasses in
order to determine which way it is facing(its orientation) relative to some reference orientation. A
reference orientation can be manually set, but if not it will use the direction of gravity as down, the
direction of north as forward, and the cross product of gravity by north as right. The sensor can send
this data to a PC using a USB connection or a Bluetooth connection. This is also the means by which
any of the options the sensor offers can be used, and any other piece of data the sensor offers may be
read. For a complete listing of these options/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 from a programming language and when speed is
important, as it takes and returns smaller, fixed length bits of data

Once again, for further detail, see the aforementioned documents.

Basic Startup Instructions(USB)
15! Setup - 3 Space Sensor g|§|@

Welcome to the 3 Space Sensor
Setup Wizard
This will install 3 Space Sensor version 1.0 on your computer.

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

[ Mext > |[ Cancel ]

Run the supplied 3-Space Sensor installer, which can be found at tech.yostengineering.com/3-space-
sensor/files/3-Space_Setup.exe This will install the drivers needed to use the 3-Space Sensor, as well
as a few demo applications with which to test it:

e The 3 Space Suite, a program which displays the current orientation of the chip graphically and
offers a UI to most of the options the sensor offers, and which also offers a terminal mode in
which you may interface with the sensor using text-based commands.

e The Bird Sample, a demo which lets you fly around as a bird using the sensor.

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.
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If the computer recognizes it, the “Found New Hardware Wizard” will appear.

Found New Hardware Wizard Found New Hardware Wizard

Welcome to the Found New
¥ Hardware Wizard PR
. S

Windows will search for cument and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site {with your pemission).

Head our privacy policy

This wizard helps you install software for:

3 Space Sensor

f“) If your hardware came with an installation CD

Can Windows connect to Windows Update to search for ‘:ﬁ orfl disk. i it now

software?

€ Yes. this time only
€ Yes, now and every time | connect a device
% No. not this time

What do you wart the wizard to do?

& install the scftware automatically (Recommended)
€ Install from a list or gpecific location {Advanced)

Click Next to continue. Click Nexdt to continue.

<Bak Next > Cancel | < Back Next > Cancel

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. After a moment the installation
should finish.

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

7 3-Space Sensor Suite

File Sensor Bootbader Dongle Help

Sensars Enabled

Reference Modes

LED Color
Red
Green
Blue

HID Emulation

Display

Connection
Status:  Not connected Sensor Select:

COM Port: M Connect Refresh Auto-Detect
| | [ ] | ] [ )

You can either select a COM port from this list if you are aware of which COM port was just installed
for your sensor(i.e. it wasn't there before installing the sensor), or you can hit the Auto-Detect button in
order to verify which COM ports belong to 3-space sensors. Please be aware that Auto-Detect will
attempt to communicate with all COM devices on your system. Once you have chosen your COM
port, the suite will attempt to connect to it.
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Basic Startup Instructions(Bluetooth)

Ensure that your computer has a Bluetooth receiver installed. Make sure the 3-Space Sensor has power
either through a USB connection or through its 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.

@ + Control Panel » Hardware and Sound » Devices and Printers

Add a device Add a printer

A Thenth Add a wireless or network device to
evices ( this computer

Mass Storage USE Optical | YEI-LAPTOP
Device Mouse -

4 Printers and Faxes (2)

/

3 ‘Microsoft XPS
Document Writer

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

) | Add a device

Select a device to add to this computer

Windows will continue to look for new devices and display them here.

= YEL35paceBT-ACS6
| ‘I Bluetooth
=/ Other

What if Windows doesn't find my device?

s
5
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Step 3) After a moment, a pairing dialog will appear. Say you want to enter a pairing code.
- .
@ .io Add a device

Select a pairing option

2 Create a pairing code for me
The device has a keypad.

&> i€ YEI_3SpaceBT-ACS6

The device comes with a pairing code.
Check for one on the device or in the device manual.

2 Pair without using a code
This type of device, such as a mouse, does not require a
secure connection.

How can [ tell if my device has a pairing code?

Step 4) Enter the sensor's pairing code, 1234.
- :
@ [ Add a device

Enter the pairing code for the device

This will verify that you are connecting to the correct device.

1234

The cade is either displayed on your device or in the information that
came with the device,

YEI_35paceBT-ACSE6

What if I can’t find the device pairing code?

Step 5) A dialog will appear indicating that the device has been installed successfully. Balloons will
also appear in the bottom right corner indicating drivers are being installed.

- .

) [ Add a device

This device has been successfully added to this computer

Windows is now checking for drivers and will install them if
necessary. You may need to wait for this to finish before your device
is ready to use.

To verify if this device finished installing properly, look for it in
Devices and Printers,

YEI_35paceBT-AC56

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

| 3-Space Sensor Suite

File Sensor Bootioader Donge Help

Sensars Enabled

Reference Modes

LED Color
Red
Green

Blue

HID Emulation

Display

Connection
Status: Not connected Sensar Select:

comPort: | ¥ [ comect | [ Refresh | [AutoDetect ]

You can either select a COM port from this list if you are aware of which COM port was just installed
for your sensor(i.e. it wasn't there before installing the sensor), or you can hit the Auto-Detect button in
order to verify which COM ports belong to 3-space sensors. There will be a pair of COM ports
installed by the Bluetooth receiver, but only the lower numbered one allows communication. Please be
aware that Auto-Detect will attempt to communicate with all COM devices on your system. Once you
have chosen your COM port, the suite will attempt to connect to it.

Sensor Calibration

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.

7 3-Space Sensor Suite

File Sensor Bootioader Dongle Help

Sensars Enabled
Accelerometer
Compass
Gyrostope
Reference Modes
OsingleManual ]
@ single Auto
(O Single Auta Continual
O Multiple:

LED Color

Red 7

Green 7

Blue

HID Emulation

[ 3oystick
[]Mouse

Display
Display Sensar
Display Arrows

Connecten Caibrate Gyros
Status:  Sensor connected Sensor Select: T
COMPort; | COM?S - 3 Space Buuetooth ~| [Discornect | [ Refresh | [AutoDetect [ |

At this point, the on-screen orientation may not line up very well with the actual sensor, as we have not
calibrated the sensor yet. The following steps should ensure that your sensor is properly calibrated.
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Basic Calibration

* Calibrate gyroscope: The gyroscope needs to be calibrated while the sensor is stationary so it
can get an idea of what readings correspond to no motion. Hold the sensor still and press the
Calibrate Gyros button. Continue to hold the sensor still for a second after that, and gyroscope
calibration will be complete.

* Tare sensor: Following this, the sensor most likely needs to be tared. Taring sets a certain
sensor orientation as the “zero” point. This 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 will probably also want to place it on a flat surface to
help line it up. 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.

Dealing with Small Errors

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 a small 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:

¢ Turn on continual auto-reference vector mode: In its default state, the sensor will
automatically calculate the compass reference vector when it starts up. However, it can be set
to continually recalculate this, allowing it to adjust the reference vector on the fly. To set up
this mode, click the Single Auto Continual radio button. Note that in this mode, the
accelerometer reference vector is always (0,-1,0).

7 Multi Reference Wizard

Put the sensor in the depicted orientation and press Mext.

Step 170f 24 [ << Prev I Mext = H Close

* Set up multi-reference vector mode: If the previous option didn't solve the problem, multi-
reference vector mode may be the answer. It requires more setup, but can provide much better
results. This mode keeps a list of 24 reference vectors, one for every unique position the sensor
can arrive at using only 90 degree rotations, starting with the zero orientation(top up, plug
towards you). The easiest way to set up multi-reference vector mode is to use the Multi-
Reference Wizard, which is part of the Suite. Go to the Other Commands menu and select Run
Multi Reference Wizard.
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A green version of the sensor will appear, indicating a certain orientation you should be placing
your sensor in. When you press the Next button, the green board will move on to the next
orientation, and so on until it has guided you through all the orientations. After this has been
done, click the Multiple radio button, and see if the error still exists. If a certain one of the 24
orientations still seems to have error, you can press the Set Multi Reference button while the
sensor is in this orientation(the actual sensor, not the on-screen representation; be sure to
understand this distinction). This should lessen the error. Keep in mind that multi-reference
vector mode changes do not need to be committed; all changes are automatically saved to the
sensor.

Advanced Calibration

.

Change the rho 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 rho values. The rho
values determine how much one of the component is trusted. Choose the Settings option from
the Advanced menu.

7 Advanced Settings

Accelerometer Rho Mode

() static i

|5.0 | to [1000
Compass Rho Mode
() static i
(%) Confidence |5-U | to |10E|.IZ|

You will see that there are 2 modes for each rho value, but we are only concerned with
confidence mode right now. Next to “Confidence” you will see two values. In confidence
mode, the final rho value is closer to the lower of the two values if the sensor is still, and closer
to the higher based on how much it is moving. So, if you would like the sensor to respond less
to the accelerometer while it is moving, raise the value on the right. When using the sensor in
environments with different amounts of acceleration or different types of sensor motion,
experiment with these values to see what results they yield. Be sure to hit Save for your
changes to take effect. (Note that this will not commit the changes to long term memory).

Smoothing out the results: 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 a field labeled Running
Average Percent.

Misc,

Desired Update Rate i_g |

Oversample Rate 1 J

Running Average Percent lo. [
l8a |

Button Gyro Disable Length 5-5 |

When this is 0, no smoothing will be done. It can be as much as 97, which indicates that 97%
of each orientation is composed of averaged previous orientations. At 97% the orientation will
be very smooth, but will respond more slowly. 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.)
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