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General Descriptio

wSEtAFOESSE O2yGAydzz2dza Ay T2 N dificalizoygatfeNEhy OSKRRS 2
(Oil Spill Kit Emergency Responpe)vides global communications via the Iridium satellite
system in a small, rugged pagje with sphisticated orboard programming

The OSKER makes use of thditgctional, global, real time Iridiurgatellite Short Burst Data
(SBDnetwork in combination with GPS position location. Inside the OSKER is a 9603 Iridium
Satellite Short Burst Data core radio transceivempecslized lav power Xeos digital controller
with GPS, antiard-wired battery package.

O«
w»

When deployed in a group, the OSKERSs provide accurate real time tracking over an area of the
surface, mapping currents, oil spills, or other phenomenon. &Jsan sethie Watch Circle with

a radius of up tol5km to get automatic notification if any dhe units travel outside oh
designated area.

Seewww.xeostech.confor details or call (902) 444650.

Preliminary Setup

FrontDiagram

The front of the OSKER has pertinent information beneficial not only to the user, but any
individual that may find the device after deployment.

Default Settings: 1500 Messages

If Afloat If Ashore
Please Leave Recover & Contact:
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HGUREL: TORDOWN DIAGRAM OF DADASPLAYED ON ADSKER

1 | View the Green LE&Gn powerup or later to confirm that the device is on
2 |-S2a ¢SOKy2t23ASa gAtf AyaSNL O2yidl O
Customers can also request Xeos Support be the contact information inserted.

3 | The IMEI of the device as well &&tproduction Serial Numbdin smaller tex}is hee
4 | The OSKERdapable of command and updates via the Xeos Bluetooth App
5 | Scan the QR Code to receive the link to the Xeos Manuals page
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Setting up an Iridium Account

OSIKER makes use of tHadium Satellite Systens(Short Burst Data (SBD) service for the 9603
transceiver. This service is a global (including the Polar Rpgtamm-way, realtime andemait
based data delivery serviegth a maximum outbound (from beacon) message size of 340 bytes
anda maximum inbound (to beacon) message size of 270 bytes.

OSKR end users must set up an approved data delivery account with their preferred service
provider. This can only be done once Xeos has provided the user wititeanational Mobile
Equipmentdlentity (IMEIl)number. Each 9603 modehas a unique IMEI that must be registered
with the preferred service provider. For a list of service providers in your area please contact
Iridium for recommendations. Xeos Teublogies is also able to provide Iridium SBD data service
and accounts. Please contaxttivations@xeostech.cofor more information

Each IMEI number is capable of being associated with upag@Suniqueemail addressesilits
may vary between service providérsWhen registeringn IMEI number, please provide the
service provider with a temporary Xeos testing account email address.

This account ixeosbeaconi@gmail.com

This temporary email testingccountcan be deleted oreplaced at any time after delivery of the
OSKERONce the SBD account has been activated, please contact your Xeos representative and
confirm this.

OSKERakes use of a simple and robust binary email protasathe default oujoing message
format. Any email application can be used to send and receive messagefrém the OSKER
however, the messagdsom the OSKER in this formate not humanreadable XeosOnlinas a
web-based monitoring system whichllows users to view ad manage information from the
OSKEPRN a mapping system, as wealbk view the messages in a humaadable format.
XeosOnlinealso allows for the creationof multiple kinds of message forwarders which can
forward certain (or all) messages to a gpoof emal addresses in a humaradable form.

Sending messages and changing configuration lmancompletedthrough XeosOnline. See
www.xeostech.conor your account manager for more informian.
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Understanding Positiomformation

There are two types of position information which will be sent via the Iridium Gateway.

Iridium Doppler position

¢KS LNARAdZY DIFGSgtr& OF tOdzt  6Sa GKS LNARAdzY @1
transmission, using Doppler techiogy. As a result, it is often very inaccurate. This location is

only visible to users getting emails directly from the device, as opposed to emails forwarded by

- 82ahytAySeo 'y SEFYLES 2F I aNlgé LNARAdZY YSa
IMEI of the device in the subject line, regardless of its name on XeosOnline.

sbdservice@sbd.iridium.com

tome [+

MOMSN: 5866

MTMSN: O

Time of Session (UTC): Thu Nov 2 14:08:00 2017

Session Status: 00 - Transfer OK
Message Size (bytes): 32

Unit Location: Lat = 43.52713 Long = 1.48530
CEPradius = 2

E 300434061503330...

HGURE2: AN EXAMPLE OF A RARIDIUM MESSAGE FR@WEVICE VIA EMAIL

sbdservice@sbd.iridium.con] All messages from Iridium devices come from this asislre
MOMSN: 5866 Mobile Originating Message Serial Number; each indivi
message has its own incrementing serial number. A mq
originating message is one that comé&sm the Iridium
device.

MTMSN: 0 Mobile Terminating Message Serial Number; like the MOM
messagedo Iridium devices (like commands) also have
incrementing serial number. Since the message in
example is from an Iridium device, the MT number is zerg
Time of Session (UTC) The time the message arrived at the Iridium Gateway

OSKER User Manual Version 3.1 7



Session Status

Each message will have a code determined by how wel
message was received; codes 00, 01 and 02 are accef]
and will always have their code name (ex. Transfer OK) ng
this number.

Message Size (bytes)

The size of the actual message sent by the Iridium de
which is in the attachment in the email.

*Unit Location

¢KS 52LJJ SNJ LlR2aArAdrazy 27F
network. It isNOTthe GPS position measured by the devic

*CEPradius = 2

The numerical value of how accurate the above positior
with a value of 2This means that using the Lat/Long that t
body has supplied, Iridium is 80% confident (always 80%)
the device sending the message is within a circle, Piaters
in radius, with the Lat/Long given as the cef that circle.
The higher theCEPradiusalue, the larger the circle an

therefore the less accurate that position.

* These items can be enabled/disabled by your Iridium provider if desired.

GlobalPositioning System

Location information generated by the device itself is embeddetie SBD attachmengent via

the Iridium Gateway and can only be seen through the XeosOnline system or situations where
the position information is sent in a platext format (XeosOnline message forwarder or using
the $msgenablecommand). This position information is accurate to within several feet of the

true position.

Timestamp: 2018-04-11T19:20:10.0012Z, BatteryV: 10.38, Latitude: 44.714227, Longitude: -63.604954, Vul: 11.88

OSKER User Manual Version 3.1
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OSKER Operation

As a freefloating drifter, the OSKER is designed to regularly transmit its pogsigspite its
orientation, while being easily deployed from the air or from a marine vessel on dentfamal.
changes are made to operatipthe OSKER will transmit one position every ten minutes until its
batteries are expended/hile deployment life variedepending on the time it takes to transmit
information (quality of reception) the OSKER typically sends a minimum of 1500 messages to a
full deployment(battery depletion).

Using the Magnets
A magneic tabSY6 SRRSR Ayid2 (GKS aAR$SEGHE (KBS hRSOWQEC
source disengaged from the electronics. Remove the breakaway tab to turn on the OSKER.

1 A solidFLASHING GREEREDiIndicates that the OSKERp@wering on

To turn the OSKER off, return the magnet that was attached to the OSKER to its place along the
side of the enclosure.

HGURE3: REMOVE THE MAGNETKBTTO TURN OMHEOSKEF
Note: It is important to let all LEDs stop illuminating before initiating another action.

Note: Cycling power for any reasorfor example by usinghe switch to turn OFF/ONwill
initiate Startup Mode.

OSKER User Manual Version 3.1 9
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Messages From the OSKER

There areseveralmessages sent from the OSKER, depending on setiponditions Below are
examples of the most common Mobile Originating messages.

Version

TheVersionmessage is sent upon starp of the OSKER, from both hard and soft resets. It can
also be called upon using ti$&er command.

Powerup: true, Firmware Version: Rover_NT v1.27 -6252. dev:4 , Hardware Revision: 3.2 -0,
Serial: 1010, GPS Version: GSD4e_4.1.2 -P1 R+ 11/15/2011 319  -Nov 15, Iridium Version:
TA16005, Reset Reason(s): Count=5, Current=(P), Prev=(cleared )
Rover_ NT v1.26252dev:4 Product;Major, minor, build of firmware
Hw: 3.20 Hardware revision, set during assembly
N=1010 ¢KS dzyAldQa aSNAIf ydzYo
GPS Firmware version of GPS chip
IRD Firmware version of Iridiunmodem
Reset Count=23 The number of resets since firmware was uploade
Current(P) [ dzaS 2F t1ad LReSNI 20
Previous=(cleared) Cause of prei dza LJ2 4 SNJ 2 OSKER/ 2

Position Message

Typical position messages are sent in compressed binary format (Message Typsay® tm
data usage and are parsed in XeosOnline. If XeosOnline is not used, GPS Text Short (Message
Type 0) can be used to read position messagesagP.

The default format for positions is compressed to save on Iridium dsdgeu This binary format
is parsed into a readable format by >&mline, placing its full contents in the Message and
Location Logs.

The binary format is stackable and can transmit more than one position per Iridium transmission.
In this situation, all rearded positions will be displayed in the Location Log, while the latest
position will be displayed in the Message Log.

Timestamp: 2019-03-07T04:00:08.001Z, BatteryV: 10.71, Latitude: 44.714304, Longitude: -63.605024, Voltage Unloaded: 12.81

Message LoReadout

Timestamp Date and time in UTC of the latest position reading

BatteryV:10.71 Loaded voltage of the power supplginimum battery voltage
observed during the previous Iridium transmission

44.71804 Latitude of fix, decimal degrees

-63.6(6024 Longitude of fix, decimal degrees

OSKER User Manual Version 3.1 10
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Voltage Unloaded12.81 | Unloaded voltage of power supply;atbery voltage data fro
measuement taken just prior to the turning on of the Iridiu

modem
Timestamp ~ Latitude Longitude Alarm Bearing Speed (km/h) Speed (knots) : Altitude (m) : SNR
Oct 21 2016 01:40:12.001 PM  44.714406 -63.604947 false 0.0 0.0 0.0 0.0 42

Location Log Readou

Timestamp Date and time in UTC of this specific position reading

44.714406 Latitude of fix, decimal degrees

-63.604947 Longitude of fix, decimal degrees

Alarm:False Indicates if the device has determined if it is in an alarm state
Bearing Direction of movement determined by device

Speed (km/h) Speed measurement in kilometers per hour

Speed (knots) Speed measurement in knots

Altitude Not used

SNR SNRSignaitto-noise ratio) of GPS Fix, higher is better (>37 is goo

Each compressed message is 26 bytes in size, with an additional 11 bytes added for each
FRRAGAZ2YIFE &G O1SRé LRaAGAZY D

ASCII Position (Type P)

In ASCII position format, only the most ratdix is sent at each interval, therefore it is most
efficient to have GPS and Iridium intervals equal. This message also appears as it is shown below
in XeosOnline.

P-type messages are approximately 39 bytest can be larger if Watch Circle is enabled

B 5BD_Message.sbd - Notepad

File Edit Feormat View Help
86221680,P, 44,71441 -63.68495 49 848

The message type used can be changed usin§riregenablecommand.

Position Readout

06221600 Timestamp in UTC (Month/Day/Hour)

P Type of message (Position)

44.71441 Latitude of fix, decimal degrees

-63.60495 Longitude of fix, decimal degrees

49 SNRSignatto-noise ratio) of GPS Fix, higher is better (>37 is go
848 Unloaded voltage of device at the time of GPS Fix in mV

OSKER User Manual Version 3.1 11



Technologies Inc.

Status Change Message (Type S)

Status messages are sent from the device when there has been a change to the operation of the
device, whether a timing change between mod8taftup modeto Normal mode). This message
is always sent in ASCII format.

E SBD_Message.sbd - Notepad

File Edit Format View Help

83151218,5, gps = 18Mns ird = 18Mns lat=47.57143 lon=-53.56837, Sched hr = 8

03151218 Timestamp in UTC (Month/Day/Hour)

S Type of message (Status Change)

Status / Value Change| Indicatesthat a setting has been changed

gps = 10Mns Currently used GPS repetition rate

ird = 10Mns Currently used Iridium repetition rate

lat=47.57143 Latitude of latest fix

lon=53.56037 Longitude of latest fix

Sched hr=0 Timing offset of Iridium/GPS sessions from UTC, sérgjorthour

Information Message (Type )

In situations where the device fails a GPS session through low SNR or other factor, theifollow
Iridium session will send a synopsis of the latest stasidiom the device. This message will
always be in ASCII format regardless of message format settings and approximately 80 bytes.

This message can be prompted ussysinf

B| 5BD_Message.shd - Notepad

File Edit Format View Help
Ascii: ©2218243,1I,V=18.59/9.83/9.88 T=0.8 SNR=37 nS5ats=7 GP5:25/1/729 Ird:38/29/764 RSSI=5|

Information Readout

02210243 Timestamp in UTC (Month/Day/Hour)

I Type ofmessage (Information)

V=10.59/9.03/9.00 Battery voltages unloaded/after Iridium session/after GPS sessio

T=0.0 Most recent temperature measurememnot used iINOSKER

SNR37 Max3NR (Signato-Noise ratio)f the last GPS attempt

nSats< Number of connected satelliteduring lastGP Sattempt

GP25/1/729 Quantity of good fixes since powerup, famantity of failed fixes
Secondgotal GPS has been powered simce powetup

Ird:30/29/764 Quantity of Iridium messages/Quantity dfidium sessions/ 8wonds
total on time for Iridium

RSSi5 Value reported back from the modem. Always a num
betweenzero and fivefive beingthe strongest signal.

OSKER User Manual Version 3.1 12
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Communicating with the OSKER

There are 3 ways to communicate with the OSKER:
1. Overthe-air with Email SBD messages
2. Overthe-air with XeosOnline
3. Locally with Bluetooth

Sending Commands via Email

To receive commands from the Iridium network, the device in use must have a clear view of the
sky. If the device is unable to communicate with the Iridinetwork, commands will remain
gueued for five days.

Command Format

CREATING THE FILE
To create an SBD command, open a new file in a text editor (ex. Notepad) and save it using the
.Sbdextension. Make sure thBave as typ@ption is set tAll Filesto acheve this.

B Desktop v O Search Desktop 2
File name: | B Ul E= TS -
Save as type: | All Files (%) ~
v Browse Folders Encoding: | AMNSI w Save Cancel

Command Structure
Commands must be structured in the following way:

1. Each comman#USThave a dollar sigrsf before each command.

2. Thedevicea dzyf 201 O2RS A$nlackOXXXX2 € t 2gAy 3 F2NXNI G
whereXXXX% & GKS dzyAGQa FAGS RAIAG dzyft 201 O2RS

3. A list of commands, one command per line.

[ ] SBD_Message.sbd - Motepad

File Edit Format View Help
funlock 12345

$timer sbd @ 18m

$timer gps B Eﬂ

OSKER User Manual Version 3.1 13
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The Unlock Code

SBD commands without an unlock code will be ignored by devices that require it. The unlock code
is generated by the device itself and can be retrieved fidéaosOnlingor can be queriedy

sendingbunlockto the device as a command. The device will respond by sharingdigt®ode
with its provisioned destinations.

Navigate to your unibn XeosOnlinand click on theMessage LoJ ab. You will sethe unlock
code in the most recent outgoing messages

Timestamp: 2019-03-06T15:20:32.000Z, Outgoing SBD Text: $unlock 76818 $timer sbd 0 5m $timer gps 0 5m
hyOS -82ahytAiyS KILa I RSHAOSQa dzyf 201 O2RS:
the beginning of the message.

The unlock code will only be changed if the firmware is updated, or if comeahvid:
Punlock XXXXXYYYY
Where XXXXX is the current code, and YYYYY is the new code to be used in the future.

Sendinga Command
To send yoursbd command, create a new email message with the following fields:

To data@sbd.iridium.com

Subject ,2dzNJ RS@PA0O0SQa |
Body Empty

Attachments Your .shd file

300434060000000 ~

Data@sbd.irdium.com

300434060000000

sbdmessage.shd (1K)
Sans Serif - | ;T ~ | B 7 u A - - — = 1 v L ||
El:cem=0 :

A confirmation will be immediately returned from the Iridium Gateway from the address
sbdservice@shbd.iridium.cormndicating that your message is now in the message queue. It will
be delivered to the device during K S R SeRtAriGigrrheck.

x1

Commands can be sent from any email address, but responses will be retomhetb email
FRRNBaasSa 2y (K& dzyAiQa F2NBI NRAY

OSKER User Manual Version 3.1 14
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Sending Commands UsikgosOnline

Before usingKeosOnlinenake sure that your account has been set up and your device added to
your organization. Contact activations@xeostech.com for more information.

Setting up to Send

Navigate to the Send Command window.

From the Home Tab, choose Menu ~
File > Sen€Command Send Command
Options

Select the units you wish to target with commands and move th
over to the righthand target list using the> button. Type your Change Password

command(s) into the command box and psesend. Search Device

Remember to include the dollar si¢®) ahead of each command an
enter each command on a separate line.

Log out

Outgoing messages will appear in the Message Log for the commanded device.

Targets

uuuuuuuuuuuuuuuu TS TS LTI
3004324061485950 (30043406148595
3004324061486950 (30043406148695
300434061488950 (30043406148895
300424061500070 {30043406150007 +
300434061500340 (30043406150034
300434061501330 (30043406150133
300434061503060 (30043406150206 =
300434061503070 (30043406150307 _

300434061500060
(300434061500060)

3

Commands

Saved templates... ¥ Save As Send

Xeos Beacon Bluetooth App

Select Xeos products can be configured locally usingl#tes Beacon Android Apphis method
of communication requires no disassembly.

The Bluetooth app allows for canunication, configuration, logging and firmware updates. A
detailed document on how to use the application can be fobade.

See theBluetoothsection for Bluetooth functionality as it pertains to tRSKER

OSKER User Manual Version 3.1 15
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Messages to the OSKER
Settings

The$settingscommand will return a truncated list of importa@SKERettings aside from
timerswith their current valuesChanging any of these values WILL impact performance.

Greyed out sections are unused by the OSKER.

Ascii: T/A:Td=0;Ts=15 GPS:MxOn=180;MxPr=90;Tmn=-30;Vmn=9.000;gBlk0=0,0;gBlk1=0,0;gRtyQ=2;gRtyD=20;gFRst=50;wcIC=85;gBL=24,;gFQ=12

Sys:PB=5123;Dsc=;BtP=Y;BtT=5;BtN=0sker_5123;LL=0;UC=23570;aes=n;rHr=0;rMn=2 Ird:iBlk0=0,0;iBlk1=0,0;iRty0=2;Smx=8;MxLn=330;iWR=Y;um=3
Tilt:Tt=0;Secs=10;USec=10

Name Default Description

GPSSettingg GPS)

MxOn 180 | Maximum GPS session length in seconds
MxPr 90 Maximum GPS session length in poonditions
Tmn -30 Temperature minimum

Vmn 9.000 | Voltage minimum

gBIkO 0,0 GPS Blackouthused

gBlk1 0,0 GPS Blackouthused

gRtQ 3 GPS retry quantity

gRtyD |8 GPS retry delay in seconds

gFRst |2 Number of GPS failures for GPS reset

wclC 85 WClInnerPercentfor WCWarning messag@/al = % of WC Radius)
gBL 24 Maximum saved GPS fixes

gFQ 12 Maximum GPS fixes per message

System SettingESys)

PB Build | Firmware Build

BtP Y Lt dzSG220K 2y 2NJ 210

BT 5 Bluetooth Timeout in minutes

BtN Name | Bluetooth Name

LL 0 Diagnostic Log detail level

ucC Code | Unlock Code

aes N AES Encryption enabled yes/no

rHr 0 Hour on which timings are based (24h UTC)

rMn 2 {.5 K2dzNJ 20aS44 Ay YAydziSa
iBIKO 0,0 Iridium Blackoutunused

iBIk1 0,0 Iridium Blackoutunused

iIRtyQ 2 SBD Retry Quantity

Smx 8 Maximum SBD attempts pdndium session

MxLn 330 | Maximum message length (bytes)

IWR Y Wait for registratiorwith Iridium network to send data
um 3 Unsolicited messages
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Tilt SettinggTilt)

Tt 0 Tilt Threshold
Secs 10 Tilt Seconds
USec 10 Untilt Seconds

Lifetime Stats

Technologies Inc.

The$statslcommand will return various performance statistics recorded since the last firmware

install, over allresets.

Lifetime Statistics Readout

Timestamp Date and time of message

BatteryV Last measured loaded battery voltage
Voltage Unloaded Last measured unloaded Voltage
Uptime Total unit uptime in minutes

Power Cycle Count

Number of power cycles

Watchdog Reset Count

Number of errors

Lowest Battery Voltage

Lowest measured battery voltage

Highest Battery Voltage

Highest measured battery voltage

Iridium Message Count

The number of SBD messages queued for sending

Iridium Session Count

Totalsuccessful Iridium connections

Iridium On Time

Totaltime Iridium has been on in seconds

Iridium Send Failuredlonl18

Iridium failures excluding RF drop

Iridium Send Failures Typel8

Iridium failures due to RF drop

Bytes TX Sum of all data sent in Bytes

Iridium Messages Received | Successfully received SBD messages
Bytes RX Sum of all data received in Bytes

GPS Sessions Total GPS attempts

GPS On Time Totaltime GPS has been on in seconds
GPS Fix Count Successful GPS fix count

GPS TTFF Average Averagetime to fix (Seconds)

High Temperature

Not used with theOnyx

Low Temperature

Not used by theDnyx

Stats

The$statscommand will return performance statistics recorded since the last power up. The
statistics ardhose found instats|, but excludePower Cycle Courdand Watchdog Reset Count
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