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System Overview

Scope

● The Orb it Base Sta tion is the only cert ified com ponent referenced in this product

m anua l; however, base sta tion product functiona lity cannot be described without

considering other system com ponents.

● All sensors, SIUs, receivers and other Om m o Devices described in this docum ent are

pre- production, pre- cert ifica tion prototype units.

● Certified Sensors & SIUs are forthcom ing and will com e with their own updated

product m anua l.
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Introduction

● ORBIT is a perm anent m agnet- based 3D tracking system that outputs 6

degrees- of- freedom inform ation (posit ion & orienta tion) for each sensor device

within its tracking volum e, with subm illim eter prec ision and accuracy

● The sensor devices can be em bedded in tools of various form factors using our

standard hardware or in a custom hardware design, using our reference designs

and guidelines.

Note: Refer to the next page for the definition of products shown above
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Definit ion

1. BASESTATION is an unique m agnetic signa l source based on Om m o’s patented

perm anent m agnet m echanism . It is the orig in of tracking coord ina te system

2. SENSOR DEVICE consists one or m ore tracking units*

2- 1. TRACKING UNIT is a construction where a set of N sensors, such as m agnetom eter

and inert ia l m easurem ent unit, a re coup led to a rig id body. Each tracking unit p roduces

a sing le, independent 3D point of m easurem ent tha t corresponds to one com puted

output

3. DATA PROCESSING UNIT (DPU) is a com puter tha t runs Om m o Service process tha t

m anages and com m unica tes with hardwares and provides the client API. DPU is

supp lied by custom ers

4. SENSOR- DEVICEINTERFACEUNIT (SIU) sam ples, synchronizes, and transm its sensor

device data to the data processing unit via wired or wireless connection.

5. WIRELESS RECEIVER (dong le) p lugs into a DPU and receives wireless data from SIU(s)

which are then processed by Om m o Service. One dong le can support m ult ip le wireless

SIUs sim ultaneously and m any dong les can be used at a tim e to further increase the

tota l num ber of wireless devices

*Currently, a ll of Om m o’s sensor devices have 1tracking unit. Future products m ay inc lude

flexib le sensor devices with m ult ip le tracking units

Note: Refer to the “Product Guide” for m ore deta iled inform ation on the current product

offerings at Om m o
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Setup

Note: Om m o system runs on Windows 10 and above. For battery- operated com puters,

ensure that the power cord is plugged in for com puting power.

Software

Step 1| Download the zip file ( i.e om m o_ eva l_ sdk.zip ) from your goog le drive folder (Om m o

Pilot Software & Docum enta tion > SDK) or d irectly provided by Om m o

Step 2 | Unzip the file and save it to a d irectory of your choice. Folder structure should look as

shown below
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Hardware

Note: Make sure your base station is NOT sitting on ferrous m eta ls and that the tracking

space is free from large ferrous objects.

NOTE: Starting with firm ware V5004, the LED behavior of the base station and SIU has

changed to com ply with IEC 60601- 1guideline for indicator lights. The LED behavior is

expla ined here. To check the firm ware version, refer to the troubleshooting/ FAQ section here

Step 1| Unbox the kit tha t inc ludes a base sta tion and a custom USB- C to USB- A cab le

Step 2 | Plug USB- C into the base station and connect to the DPU (com puter)
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Note: The base station LED will show white with the firm ware version starting with V5004 and

will show blue with a firm ware version before V5004. Refer to to the LED Behavior for the

base station here

Step 3 | Connect sensor device(s) and SIU(s) to DPU

- Refer to the respective sensor device and sensor device interface unit ( SIU) here

Set up is now com plete. Move to the next Section “Operation” to start tracking sensor

devices
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Operation

Om m o Service

Step 1 | Naviga te to Om m o Service folder inside the SDK folder

Step 2 | Launch “om m o_ service” app lica tion

- Use la test ava ilab le version (v0.17.1or la ter)

- For the first t im e use, the following window m ay pop up. Click “More Info” and “Run

Anyway”
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- A com m and window will open. Do not c lose the window during use

- Om m o Service will open and base sta tion LED will turn green ( for ~V5004) / b lue ( for

V5004~) while the unit is sta rt ing and being set up

- SIU(s) and base sta tion will stay ( for ~V5004) / b lue ( for V5004~) until da ta is requested

by Om m o App or c lient app

Note: Refer to to the LED Behavior for base station here
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Om m o Service UI

You can check the list of connected and d isconnected devices using the Om m o Service UI.

Step 1| Click on the Om m o icon on the right side of the Window task bar

- If the icon is not shown, c lick on the arrow button to show the hidden icons

- You can see the sta tus of Om m o Service and connected hardware devices

Step 2 | Click on “Error Deta ils” on the Om m o Service sta tus box to see the deta ils of the

warnings/ errors on Om m o Service

Step 3 | Click on the box of the running device you want to check. and click on “Error Deta ils” to

see the deta ils of the warning / errors on the device

In this exam ple, you can see the deta iled inform ation about the SIU. You can a lso see

tha t there’s a sensor connected on Port 2 of the SIU, with Fusion m ode d isab led .

Note: If there’s a critica l error with the device connected, UI will show “Error” instead of

“Running”
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Om m o App

Step 1| Launch Om m o App

Om m o App is an exam ple app lica tion provided to showcase the provided om m o_ sdk and to

get the user up and running with d isp laying tracking inform ation from the system . Do not turn

off the window com m and window while Om m o App is running .

Note: For m ore deta iled inform ation on the software, refer to “Om m o App User Guide”

Once Om m o service is running , naviga te to the Om m o App folder in the SDK folder and launch

“om m oApp”

- The SIU LED m ay flash yellow (~v5004) / flash green (v5004~) while wa it ing for the base

sta tion to set up

- Once the base sta tion has reached its opera ting speed:

- the base sta tion LED will turn white(~v5004) / g reen (v5004~) and start send ing

data to Om m o Service

- the SIU LED should turn white(~v5004) / g reen (v5004) a fter it connects and will

sta rt send ing data to Om m o Service

- This should take less than 15 seconds

Note: Refer to table for LED Behaviors of Base Station and SIU
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3D Tracking Screen is the first screen you see on Om m o App. This screen d isp lays a ll

connected devices and their associa ted sensors’ rea l- t im e posit ion and orienta tion

inform ation. The red line at the top shows the currently selected sensor’s inform ation (packet

ra te, SIU UUID, Port, Sensor # ) a long with the ava ilab le tracking and m easurem ent m odes.

When you are done tracking, close Om m o Service and the base station will stop running and

the LED will return to blue ( ~v5004) / white ( v5004~)
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NOTE: Starting with Firm ware V5004, the LED behavior of the base station and SIU has

changed to com ply with IEC 60601- 1guideline for indicator lights. For devices with firm ware

before V5004, refer to pages here. To check the firm ware on the device, refer to

troubleshooting/ FAQ guide here

Base Sta tion LED Behavior

Base Sta tion LED Behavior From V5004 Sta tus

Green

Fade

Base sta tion has reached its opera tion speed and is send ing

data to Om m o Service

White

Id le Mode

Base Sta tion is powered on, m agnet not sp inning , USB Port Not

Open

Dark Blue

Connected Standby Mode

Base sta tion is ready to receive com m ands from software.

Base sta tion will stay in this sta te until sensor device data has

been requested by a client from the service ( i.e sta rt ing Om m o

App) . If there is no sensor or SIUs attached, Om m o Service will

not sta rt the base sta tion.

Purp le
Base sta tion has detected a new wireless SIU/ sensor device

and is working to set the device up.

Orange Flash

Error

Unrecoverab le firm ware error/ hardware fault

Refer to Troub leshooting
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NOTE: Pictures below do not fully capture the color of the LED. Colors look m ore vibrant

and true to the colors listed.

SIU LED Behavior

SIU LED Firm ware From V5004 Sta tus

Green

Fade

SIU is opera ting norm ally and send ing data

Wired SIU: LED turns from Solid Green to Green Fade.

Wireless SIU: Green Fade.

White
Id le Mode

SIU is powered on. Connection to base sta tion lost/ no base sta tion found

Dark Blue

SIU is connected to Om m o Service via a wired connection and the port is

opened. No data transm ission at this stage (No sensors a ttached and set

up cannot be com pleted ; da ta has not been requested by Om m o

App/ c lient)

Purp le
Wireless com m unica tion m ode to base sta tion

SIU is sett ing up a wireless connection with the base sta tion

Green

Flash

No synchroniza tion between the base sta tion and SIU/ sensor device. (No

base sta tion; base sta tion is not running ; base sta tion synchroniza tion

signa l is not received)

If SIU is opera ting in wireless m ode, losing synchroniza tion for 0.5s will

return SIU to d iscovery m ode (Blue LED)

Orange

Flash

Error

Unrecoverab le firm ware error/ hardware fault

Refer to Troub leshooting
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Base Sta tion LED Behavior Prior to V5004 Sta tus

Blue,

Fade
Base sta tion is powered on

Green,

Fade

Base Sta tion is successfully connected to Om m o

Service. Base Sta tion is in id le/ set up sta te.

Base sta tion will stay in this sta te until sensor device

data has been requested by a client from the

service ( i.e sta rt ing Om m o App) . If there is no

sensor or SIUs attached, service will not sta rt the

base sta tion.

White,

Fade

Base sta tion has reached its opera tion speed and is

send ing data to Om m o Service

Yellow,

Solid

Base sta tion has detected a new wireless

SIU/ sensor device and is working to set the device

up.

Red,

Flash

Error

Unrecoverab le firm ware error/ hardware fault

Refer to Troub leshooting
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SIU LED Firm ware Prior to V5004 Sta tus

Blue,

Fade

Discovery Mode. Connection to base sta tion lost/ no base

sta tion found; SIU is powered on and in id le sta te

Wired : port not opened

Wireless: wireless d iscovery to find a base sta tion

Purp le,

Solid

Wireless com m unica tion m ode to base sta tion

SIU is sett ing up wireless connection with the base sta tion

(correspond ing base sta tion LED is yellow)

White

Send ing data norm ally

Fade: wireless m ode

Solid : wired m ode

Green,

Fade

SIU is connected to Om m o Service via wired connection and

port is opened. No data transm ission at this stage (No

sensors a ttached and set up cannot be com pleted ; da ta

has not been requested by Om m o App/ c lient)

Yellow,

Flash

No synchroniza tion between base sta tion and SIU/ sensor

device. (No base sta tion; base sta tion is not running ; base

sta tion synchroniza tion signa l is not received)

If SIU is opera ting in wireless m ode, losing synchroniza tion

for 0.5s will return SIU back to d iscovery m ode (b lue LED)

Red,

Flash
-

Error

Unrecoverab le firm ware error/ hardware fault

Refer to Troub leshooting
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Connecting Sensor Device and SIU

To understand which page of the guide to follow, refer to the item descrip tion inc luded in the

packing list.

There are 3 types wire connections offered by Om m o: Micro SD, Mezzanine, and JST.

The item descrip tion inc ludes the connection. For exam ple:

MICRO SD CONNECTION: 11528, ASM, MMC5983 MICRO SD 6 C WITH SHIELD TPE1.25M

MEZZANINECONNECTION: 12042, ASM, MMC5983 MEZZANINE WITH 30MM JUMPER CABLE

JST CONNECTION: 11573, ASM, MMC5983 + IMU, 8P JST FUSION BOARD
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Micro SD Connection Sensors + SIU

- Plug USB- C into the SIU and connect to the DPU

- Plug a Micro SD sensor device into the SIU. Follow the guidance fea ture (notch) on the

sensor p lug board for the correct side up (Top right p ic ture)

- Repeat the process to connect m ult ip le sensor devices

New Micro SD SIU with Universa l Plug Interface

Note: Pictures above shows the device with v5002. For devices with v5004 and higher, LED

will show white when plugged in and in idle m ode.

Om m o Technolog ies, Inc. - Gett ing Started Guide 19



2024.03

Legacy Micro SD SIU

Note: If the sensor plug board does not have housing, refer to the picture below to ensure the

correct side up
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Mezzanine Connection Sensors + SIU

- Plug Mezzanine Sensor into the SIU

- Repeat the process to connect m ult ip le sensor devices ( refer to the Product Guide for

the num ber of ports supported)

- For wired connection to DPU: Plug USB- C into the SIU and connect to the DPU
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- For wireless connection to DPU: p lug 10631battery into the SIU and connect the

10102 Wireless Dong le to the DPU

WARNING: Battery can be plugged in both directions but MUST BEconnected as shown

in the top right picture. Plugging in the wrong direction can DAMAGEthe device.

- To charge the battery, p lug in USB- C while the battery is a ttached to the SIU. Currently,

there’s no LED behavior for charg ing the 10631battery. LED will rem ain b lue
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JST Connection Sensors + SIU (Legacy Product)

- Plug a connection cab le into the JST Fusion Sensor Unit

- Plug the other end of cab le into the SIU

- Repeat the process to connect m ult ip le sensors to the SIU (up to 6 sensors)

Note: Ensure that the header is the correct side up as shown in top right

Om m o Technolog ies, Inc. - Gett ing Started Guide 23



2024.03

- For wired connection to DPU: p lug USB- C into the SIU and connect the USB cab le to

the DPU

- For wireless connection to DPU: p lug 10532 battery into the SIU and connect the 10102

Wireless Dong le to the DPU

- To turn on the SIU, press on the button shown below. SIU will flash b lue once turned on. To

turn off the SIU, hold the button and the LED will turn off
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- To disconnect the cable from sensor device and SIU, hold on to a ll the wires c lose

near the header and gently pull

- To charge the battery, p lug in USB- C while the battery is a ttached to the SIU. Currently,

there’s no LED behavior for charg ing the 10532 battery. LED will rem ain b lue
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Mini Wireless

- This device has a built- in SIU and does not require a separa te SIU connection

- Insert 10102 Dong le (Wireless Receiver) to the DPU

- To turn on the device, press the button loca ted at the bottom of the device. The LED will

turn b lue

- To turn off the device, hold on the button until the light turns off

Note: Pictures above shows the device with v5002. For devices with v5004 and higher, LED

will show white when turned on and in idle m ode.
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To charge the device, insert the sensor device with the two circ le contacts side down

into 10474 Mini Wireless Charger

- Plug in USB- C to the charger and the LED will turn b lue. Once charg ing is com plete, LED

will turn green
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Troubleshooting/ FAQs

Q1: How do I check the firm ware version of m y hardware?

A: Plug in the hardware devices and open Om m o Firm ware Updater. At the Master Firm ware

Updater tab , c lick “Scan Hardware”. This will show all the connected hardware and their

firm ware version. For specific deta ils on how to use this app and update the firm ware, refer to

the Firm ware Updater Guide. Note to update the firm ware to v5004 or higher, firm ware_ upder

v2.1.10 or higher needs to be used.

Q2: My hardware ( SIU/ base station) LED is flashing red ( firm ware lower than V5004) / orange

( firm ware from V5004 and on) . What does this m ean and what do I do?

A: Make sure your base sta tion is NOT sitting on ferrous m eta ls and tha t the tracking space is

free from large ferrous ob jects.
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If the hardware is away from ferror m eta ls and the LED turned red/ orange after sta rt ing

Om m o Service, unp lug and rep lug the hardware. Restart Om m o Service aga in and share the

crash report with Om m o team for further support.

Q3: My hardware ( SIU/ base station) LED is fading green ( firm ware lower than v5004 only) .

My base station LED is blue and m y SIU is flashing green ( firm ware from V5004 and on) What

does this m ean and what do I do?

A: Base sta tion and SIU are both connected to Om m o App but are not actively send ing data .

Check to see if a sensor device is a ttached and present on Om m o App. Base sta tion and SIU

LED will turn white (~V5004) / g reen (V5004~) when they are send ing data norm ally.

Q4: I connected sensor devices to the SIU but they are not shown on the Om m o App. How do I

troubleshoot?

A: Om m o recom m ends using Om m o Service UI to understand the deta ils of the error

- Check on the LED color of the base sta tion and SIU. Their behavior is exp la ined in a tab le

here: Base Sta tion and SIU

- Open up Om m o Service UI and click on the interested connected device

- If there are errors shown, c lick on “Error Deta ils”
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- Error deta ils show the deta ils of the error and when it happened.

- If the following error, “ inva lid ca lib ra tion data provided in descrip tor” is d isp layed, your

sensor devices need to be re- ca lib ra ted / updated . Please contact Om m o team (refer to

Q5 below)
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Q5: My error is not listed in this guide and I need additional help. How do I contact Om m o

team for support?

A: Go to om m o.co/ support and fill out a ticket. Please share deta iled

descrip tion/ p ic ture/ videos/ screenshot of the issue you’re experiencing ( i.e LED behavior, error

deta ils on Om m o Service UI, service logs) to help us understand better. You can find the

service log text file in the data folder in the om m o service file. (Refer to the 3rd p icture below)
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Discla im ers/ Legal

The Orb it Base Sta tion and other orb it system com ponents are not m ed ica l devices.

FCC Regulatory Com pliance

This device com plies with Part 15 of the FCC Rules. Opera tion is sub ject to the following two cond it ions: (1) this device m ay not

cause harm ful interference, and (2) this device m ust accept any interference received, inc lud ing interference tha t m ay cause

undesired opera tion.

changes or m od ifica tions not expressly approved by the party responsib le for com pliance could void the user’s authority to

opera te the equipm ent.

This equipm ent has been tested and found to com ply with the lim its for a Class B d ig ita l device, pursuant to Part 15 of the FCC

Rules. These lim its are designed to provide reasonab le protection aga inst harm ful interference in a residentia l insta lla t ion. This

equipm ent genera tes, uses and can rad ia te rad io frequency energy and, if not insta lled and used in accordance with the

instructions, m ay cause harm ful interference to rad io com m unica tions. However, there is no guarantee tha t interference will

not occur in a particula r insta lla t ion.

If this equipm ent does cause harm ful interference to rad io or television reception, which can be determ ined by turning the

equipm ent off and on, the user is encouraged to try to correct the interference by one or m ore of the following m easures:

- - Reorient or reloca te the receiving antenna.

- - Increase the separa tion between the equipm ent and receiver.

- - Connect the equipm ent into an outlet on a circuit d ifferent from that to which the receiver is connected .

- - Consult the dea ler or an experienced rad io/ TV technic ian for help .

RF Exposure Com pliance

This equipm ent com plies with FCC rad ia tion exposure lim its set forth for an uncontrolled environm ent. This equipm ent should

be insta lled and opera ted with a m inim um distance 20 cm between the rad ia tor and your body. This transm itter m ust not be

co- loca ted or opera ting in conjunction with any other antenna or transm itter.
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