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Introduction

Thank yowery muchor choosingo purchase and usan
X9B0OPUSr X9008DPUSeceiver!

Thesereceives can fillimportant niche in your surveying
practice:

1 ProvidingNGS CORS network based actirgrol
for your survey projects

1  Providingthe highest qualitgluaHrequencystatic
data atprice allowing multipleeceivers

With a grounebreaking priceputstandingperformance and
easyto-usefeatures, we know thatour new statiwill bea
valuabletool that quickly pays fotself.

This guide is designed to help you familiarize yourself with

your new equipment.

If you have questions or suggestion R2y Qi KS&aA
contact us:

iGageMapping Corporation
1545 South 1100 EaSuite 1
Salt Lake City UT 84105 USA

+1-801-412-0011

email x90@igage.com
Yourinput is extremely valuable to us and we will listen to
your suggestions!

Software updates and news are available from:
www.x90gpsom



The RealyQuickStart Guide
In theField

1.

Put a battery in the receiver.

2. Mount the receiver over thpoint you want to
survey. Level and msare the Instrument Height
(HL.)For best results: align the button panel so it
faces north, doubleheck your bubble and the
instrument height (HI.)

Record the HlI, start time and point description in
your field noes.

Point Destiption HI Start Time End

1001 NW C Sec 14 2.0M V | 9:45 dnvarch 20 12:18 ¢

3. Push the ON/OFF button and hold fesecond
until the lights flash. After 30 seconds the blue LED
will flash once for every tracked Satellite.

4. Verify that he yellow\File€LEDflashesonce
every 5seconds as the receiver logs data.

5. Let the receiver record data for at least:

OPUSRapid Static 16-minutes
OPUSStatic 121-minutes

6. Turn the receiver off by pushing and holding the

ON/OFmutton for 1-second.
Office / Desktop

7. Install the download tool from the included DVD
or from www.x9@pscom

8. Turn on the receiver, wait i€econds for the

power LED to flash and then plymur X90nto a
USB connector oyour computer.



9.

10.

11.

12.

13.

When/if you see the Windows AutoPlayesar:
r§‘ AutoPlay - w

X90_018197 (G)
-

General options

i Open folder to view fiies I
i sng dows Explocer

;{g‘ Use this drive for backup
h" "
:\, Speed up my system

‘ View more AutoPlay options in Control Pane!

Ot A01 2y (KS NBR-right Q 0o dzi
corner.
Start the X9 Download tool from your desktop,
pdza K G KS W5 2 g fo2deiRi ZFyNR Y
| | Download from X% GPS |

Highlight the occupation, set the Point ID, the

5SEA0ONRLIAZY | ySHomittkhSt ! {LO
&) submit to OPUS

button.

Whenprompted pres©K, therControtV (to

paste the file location and nam¢hen pressthe

Enteg | S& 2y @2dzNJ 1S&8062!I N

to setthe ZIP filename.

CAylffe LINBaa GKS W' LX 21

W LR 202 {GFGAOQ odmiG2y |

bottom of the screen.



2 K| infha X%-OPUS Bo

Other than a suitable tripodr pole X9receiversaresold as
completekits, ready to record OPUS compatibtatic raw

data sets.

Each receivekit includes these items

Carrying Case

This User Maual

One of these two heads
X9B0OPUS GPS Head

S
o ")

T

X90080PUS Hea@NSS Head

GPS to PC Data Cable:
Serial, USB and ERbwer

Two Lithiurdlon Batteries

¥

Dual Battery Charger

Power Adapter with Cord:

A HoldA-Pole:

ExternaBattery Power Clips

10




Technical Assistance

If you have questions or issues with yoeceiver, supporis
providedboth by your dealerandiGage Mapping
Corporation in Salt Lake City Utah:

) iGage Mapping Corporation
(i.\G age 1545 South 1100 East STE 1
Salt Lake City UTAH 84105
+1-801-4120011

For support questions by email: xX90@igage.com

Warranty

Please see the full warranty at the end
of this manual for details.

The X8-OPUS GPS receiver hasyaa@ warranty.
Cables and chargers are warranted feedr.

Batteries are warranted for 9fays.

Advanced replacement programs are available for mission
critical applications.

Service is provided by iGage Mapping Corporation in Salt
Lake City Utah.

Safety Information

This manual describéise CHC X3OPUS5PS and X900S
OPUSSNSS Receivers. Before you use your receiver, please
make sure that you have read and understtuese

warnings andafety requirements.

Warnings and Cautions

An absence of specific alerts does mean that thereare
no safety risks involved.athingand Caution information is

11
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intended to minimize the risk of personal injurgéor
damage to the equipment.

Use and Care

The X90PUS receiver is a field ready instrument; however
it is also a delate electronic instrument. Take suitable care
to avoid damage to the instrument.

Avoid dropping the receiver as it can change the phase
centerof the antennal!

Avoid storing the receiver at excessive temperatures (hot or
cold) as it will damage the intedrnaatteries.

Avoid storing the batteries at temperatures less th&0f F
(-40° C) and temperatures higher than 160°F (70°C) as it will
permanently reduce the battery capacity and life

DO NOT leave the X@PUS or accessoriesittea vehicle
in the sumner. Temperatures higher than 160°F will
permanently reduce battery capacity doatterylife.

Battery Safety andDisposal

The batteriesre lithiumion type cells.

Battery Warnings

WARNINGDo not damage the rechargeable Lith{ion
battery. A damaged begry can cause an explosion or fire,
and can result in personal injury and property damage.

To prevent injury or damage:

Do not use or charge the battefyitiappears to be discolored,
warped or leaking battery fluid.

Do not expose the battery to fireigh temperature, or direct
sunlight.

Do not immerse the battery in water.

Do not store the battery inside a vehicle during hot weather.
Do not drop or puncture the battery.

Do not open the battery or shedircuit its contacts.

12



Do not charge the batterigs charges other than the

supplied charger or a direct replacement.

Do not charge similar batteries in the supplied charger, even if
they fit well.

WARNINGAvoid contact with the rechargeable Lithiiom
battery if it appears to be leaking. The battfud is
extremely corrosive, and contact with it will result in
personal injury and/or property damage.

If battery fluid gets into your eyes, immediately rinse your
eyes with clean water and seek medical attention. Do not
rub your eyes!

If battery fluid @ts onto your skin or clothing, immediately
use clean water to wash off the battery fluid.

Batteries

Two Lithiuralon batteries are supplied with your receiver.

Each battery, when new, will power the receiver

X96OPUS GPS X90080PUS GNSS

6 hrs 15 minute 9 hours

at temperatures higher than 50 degrees F. At lower
temperatures battery life is shortened.

If you plan on running the reiser for longer than 4ours,

it is suggested that you use the supplied Battery Clip Cable
to connect the auxiliary poweponector to an external 12
volt battery.

13



Consider fully chargirthe batteries using the supplied
charger before first use

Battery Charger

Plug the charger into the supplied wall transformer or use
the supplied alligator clip cable to connect to a 12 Volt
battery.

We supply alligator clips instead of cigarette adapters so you

R2y Qi KE@S (2 fSI0S 82dNI | Sea

field charge batteries.

Two styles of chargeare suppliedwhich unfortunately
have different LED blinking patterns.

OLD STYLE CHARGERS

The YELLOW LE| TheREDLED lights| The Green LED
lights when the | when power is lights when the
left battery is connected to the | right battery is
inserted charger inserted
When no battery is inserted the LED
is OFF

-- -- -- -- -- When charging begins the
LEDblinks quickly
-- - -- Asthe batteries reach full
charge, the LED blisklower
---------------- 2 KSy G(KS [95Qa &iz2
the batteries are fully charged.

14
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NEWSTYLE CHARGERS

The YELLOVED | ThecenterRED The GREEN LED
represents the LED lights when | represents the
left battery power is right battery
connected to the
charger
-- - - When no battery is inserted the LED
blinks
---------------- When charging begins the
LEDsson solid

When the LERurnsoff,
the batteries are fully charged.

It is okay to leave charged batteries in the chafger
extended periods of time

TOO COLDDo not leave charged ancharged batteries in
your vehicle at night if the temperatiwill be less than 20
degeesF. Extreme cold battery storage will permanently
reduce the capacity and lifetime thie batteries

TOO HOTDo not leave charged or uncharged batteries in
your vehicle on hot daysgith the windows rolled uprhen
temperature will be higher than 98egeesF. Hot
temperatures will permanently reduce the capacity and
lifetime ofthe batteries

15



Front Panel Operation

SV's SERIAL FILES
POWER (BLUE) (GREEN) (YELLOW)
(RED)

Record On/Off

Pushbuttons

¢ KS NIibthatid hamiwvo pushbuttor@n/Offand
Record

On/Off Pushbutton

Press théOn/Of button for I-second and release to turn ON
the receiver

Record Pushbutton

The receivers are factory configured to automatically begin
NBEO2NRAY3 | FGSNI GKS NBEOSAGSNI Aa
need to ever use thRecordbutton.

If the receiver isecording data, pressing tiRecordoutton

for two secondthe receiver toggles from collecting data, to

not collecting datand closes the current occupation file

The yellowFilesLED will stop flashing when recording stops.

When the receiver is not remting, pressing the record
button again fotwo secondwill open a new observation
file and begin collecting observation data (in a new file)
again.

16



You can also use tiRecordoutton to checkhe collectin
state

Tapping theRecordbutton will cause elter the Serial or the
Files button to flash:

Serialgreen receiver is recording
Filesyellow receiver is NOT recording

LED Indicators

There are four LED indicators on tkeeiver
Power(Red
Power ON. If flashing, the battery charge is low
{ * SatelitéCount)(Blue
Blinks once for each tracked sate|liaits 5
seconds, repeats.
SerialGreen
Blinks when data is rgceiveql by Ehe seriaIA.pcVth 3
.fAyYl1a 6KSYy (KS WwwSO2NRC
receiver is storing to a static file.
Files(Yellow
Blirks each time data is std to thestatic file
When thereceiverturns on:
All LEDs will flash

The Blud z KE® will flash three times, then after 1
secondonce more

After the.  dzSLED #a@hs three times, the receiver will
automatically begin seahing for satellites. When enough
satellites are found to determine the receiver position and
current datetime, a new occupation file is opened and the
yellowFilesLED will begin to flash, once eagoch(the
defaultepochis 5secondg

17



NOTE: If the eeiver is deployed after not being used for
more than a month, or was last turned on more than a
couple hundred miles from the current location, it may
take an extrdew minutes for the receiver to obtam
position.
NOTE: if the yellow LED is not blinkthgn the receiver is
NOT collecting data. If you have waited a few minutes and
the receiver is not collecting data, something is wrong.

After the. f dzS LE[DHasNEs thredimes, you may plug
the receiver into your PC and it will mount as a fl4&@
drive.

To turn the X90OPUD(ff, press and hold th@n/Offbutton
F2NJ 2yS aSO2yRo ! fthrdedimeN) [ 95 Q4
and the receiver will power down.

NOTE: If the two right LEDS (GREEN and YELLOW),) flash
at the same time, then the flash memoryshzeen
corrupted (typically by removing the cable while
downloading data.) Check the troubleshooting sectiq
at the end of this manual for instructions on fixing thi
issue.

(21

Collecting Static Data

OPUSStatic,OPUSRSand OPU®rojects

Additional informatin on OPUStatic and OPURapid Static
Oty 68 ¥F2dzyR Ay {(GKS WwWht! {Q

Qx
u»
O«
[N
>
N

Prior to using the receiver, charge the batteries to insure
that the static occupation is not interrupted by power
failure.

A freshbatterywhen new and fully chaegl will run the
receiver for

X900OPUS GPS X90080PUS GNSS

6 hrs 15 minutes 9 hours

18



When making occupatiotenger than 4hoursyoushould
provide external power to the receiver with the included
battery clipgor the power supply

1.
2.

Placea freshly chargebatteryinto the receiver.

Place the receiver above the point you
want to survey.

Rotate the receiver so the pushbutton
panel faces the North.

Level the receiver.

Record theWertical HightCirom the
top of thesurveymark to the bottom of
the receiver; alternatively yu may
measure d8antHeighflo the blue
rubber gasket.

Vertical Height

At a minimum, rake a careful note of

the followingitems in your field boak
StartTime andDate
Instrument Heigh¢HI)
PID(Point ID, Mark Nane
Description

Point

Desciption HI Start Time End

1001

NW C Sec 14 2.0MV | 9:45 am 1 Marc

Turnon the receiver. After 30 to 9€econds, you
will see the Yellow C A EES 8ash onaevery
epoch(default 5secondsps the receiver records
observablesCheck that 5 or morsatellitesare
tracked (the blue LEWIll blink 5 or more time}
Wait an appropriate time period for data
collection:

OPUSRSRapid Static)

Minimum of 15minutes
Maximum of 2hours

OPUSSTATIC

19



Minimum of 2hours
Maximum 48hours
4-hours suggested mininmu

Remember that the data is going to be decimated
to 15-second intervaldt is best to wait at lead-
minute longer than required to insure that the
decimation process does not leave your file too
short.

At the end of the occupatioRress and hold the
ONOFF key for ongecond until the receiver
closes the current file artdrns off.

10. Make a note of thendtime in your field book

Point

Description | HI Start Time End

1001

NW C Sec 14 2.0MV | 9:45 am 1 Marcl 12:18 g

20



Downloading, Processing and
Archiving Data

Your X®OPUS5PS receiver includes a download,
preprocessing and archive tazllled

X9xDownload

for use with the NGS OPUETX, AUSPOS and IBGE online
product.

Installing the Download Tool

Insert the provided disik the DVD ROM drive pdur
computerand theinstallation tool should automatically run.
Follow the opscreen instructions to ingtahe download

tool and the X90OPUS support tools on your computer.

You canalwaysgetthe latestversion of thex9xOPUS
Downloader from the imtrnet and install it directly:

http://www.x90gps.com
[221 TFT2NJGKS W' t51 ¢9{e@ odzii?2

Downloading Data from X30OPUSGPS

SummaryTurn on the GPS, wéit 10secondspug in the
USB (aleto your computer.

21


http://www.x90gps.com/

The X90PUS receiver mounts just like a USB thumb drive
(flash drive) on your Windows computer. No special drivers
are required.

To download data from your receiver:

1. Turn on the GPS receiver
2.  Wait 10 seconds for the power LED (Redblittk

3 times

3. Plug the USB connector into a port on your
computer

4. Wait for the Windows disk mount screen to
appear

= Autoray o - ]

X20_018197 (G)

When/ifyouseethi! dzii2t t @ Q RALFf 233 Of 2:
i KS NBR W.rightdoser.i KS dzLJLIS NJ

The first time you attach receiwer, you may need to wait
up to2-minutes forstandarddevice drivers to be
downloaded finstalled.

The drivers are built into Windows XP, Windows Vista,
Windows 7 and Windows 8. The drivers are not distributed
with the GPS receiver.

If your X90OPUS receér does not mount or an error
message is displayed, you can usually unplug the receiver
wait a moment and plug it back in.

If you continue to have problems check the
WeNRdzof SaK220AyaAXQ aSOdAz2y d

22



Starting the X9Download Tool

Youcan start the X@download tool by clicking one&hX9x
Downloadshortcut on your desktop:

Download

Using the Download Tool

Assuming the X9QPUS GPS receiver is plugged in and has
mountedasa drive letter, just press th®bwnload from
X9%OPUS' button:

| | Download from ¥9x GPS |

Theprogram will automatically switch to the '_New' project
anddownloadevery newfile from your receiver.

As the.HCN binary files are downloaded from the receiver
they are automatically converted to RINEX and added to the
' New' projectandfinallydisplayel in the occupation grid

X9x Download (89151) - =

1 Project | New ] [ User Marual | | (2) Refresh Grid
[Jopus-Project

Filename Operator Date StartTime ~ EndTime  Lenath

3
T --m T w2701 | i | 55557 | 021528

01695014 016 A1 1005 9674 me Sunday 23014 23LISPM Z3L20PM  00:53:45

917225_14 072_AD MES INC  Wednesday 3/12/2014  G:07:15PM  10:37:S2PM 04:30:37

018313_13.078_ A0 1001 MES INC  Wednesday 3/19/2014  12:4230PM  7:56:45PM  07:4345

Ocaupation File '016928_13_296_AD' Move O 5o 10 P + %

fove Occupaton t rojec
Peint 1D rbar Operator [Msiver " & age

conroL [+

Descrption Agency [ w s
> Move to CONTROL @&\ TAC

w2000 M
HIEIED & o | | Hewortriex & Subnit to QPUS @t

You can sort the grid by Filename, PID, Description,
Operation, Agency, Start Date/Time, End Date/Time and
Length by clicking on the column header. Clicking tarice
the heademwill reverse order the grid.

23



You should select eadiccupation and either delete it:

O <iksd Ww58t8GS hOOdzLI A2y Q 6 d
(if it is a short gant occupation) or entethe values you
recorded in your field book

1. PID(Point IDA unique bort identifier for each
marker(usually a 4 digit integ@Only leters,
numbers and the underscore are allowed in the
PID.
2. DescriptionA longer description of the point
b2iS GKF{ ljd2iSa & FyR W IIN
description.
3. HI The Instrument Height which is the distance
from the ground mark to the bottom of the
receiver
FRRQ W2 SydsSNI FS8Si
FRED W2 SydSNI atl yi KSAIKI
I R 8F2MRBIenter slant feet height
4. Operator This value gets placed in exported RINEX
files
5. AgencyThis value gets placed in exported RINEX
files
LT 0KS WybSgQyduzdnR&alhe®Sia (22 7T
projectfoldero 6 A G K G KS dabé¢ odzilizyo FyR
to the project
Meove Ccocupation to Project

CONTROL v |+

£ Move to CONTROL

Submitting an Occupation to OPUS

Once all of the new occupations have been deleted or
assigned to a project you can subanitoccupationto NGS
OPUSNGS OPURS RTX, AUSPOBGHTr postprocess
them usingother software/ services

dick on an occupation to select it:

24



Filename PID Desc  Operator Agency Date StartTime  End Time

018197_13_078_A6 jitle Monday 3/18/2013  413:42PM  43B12PM (

018197_13_073_A7 MC Monday 3/18/2013  %36:47PM  5:0424PM  (

018157 13 079 a1 | 1001 | | mc | Tuesday3jiopois | aosazem | siiszam |

Occupation File '018197_13_079_AT" .
Operaor Wove Occpstion obroect §
Clickon the 'Submitfor OPUS' button:
& submit to OPUS

U.S. National Geodetic Survey

Note, you may select an alternative PPP Service prqoider
the configiration tah) Some of thealternativeproviders
are:

{2+ Submit to RTX ¢CNRAYOfSQa w¢- { S NX
15 submit to AUSPOS AUSPOS
82 Envier para TG Brazilian Institute of

Geography and Statistics

The currently selected occupatievill be processednd
prepared forupload to OPUS:

1. the file is decimated t@5-second epochsheader
information is stuffed
2. thefile is run through TEQC to insure it will be
acceptable t@OPUS
3. an Observation file aralNavigation fileare
generated
4. the Observation file is compressed into a ZIP file
LT 0KS W{ K20a vy IR (RS MhsLdt S ¢
LINEINI Y gAf &drify Elenamedl 5 O 21 R
AO0ONBSY 6aKz2gy 06St26d0 LT W{K
Normak & { dzLJLJ2 NINRhetES Kl é@ ¢ R thenyh3S R ¢
WwlL b9  Helpef stzéeh B ghown:

25



RINEX Solution = B
ZIP'ed File |Ci Wsers\Mark\Pocuments k90-OPUS\ New\OPUS1018319_13_078_AD.p | |
o8s Fle US|y 13078 0.1 |

Nav il s _t3.075 0. 14 [ Y

= Open Folder

Antenna Type (CHCX30D-OPUS  NOME E:/
e 20000 | [
Email Address | marcosplata@gmail.com e}

PID'1001" Desc”
srarmmauadnesday 21972038 122 3n M Endme 7:56:15 PM Length 07:13:45
e D e S e o o observation, OPUS shouid succeed.

2P Size: 695,868
0BS Size: 2,097,271

& smtwons

The progran will suggest which service (@FStatic or
OPUSRS and list the time since the end of the occupation.
You can click th&ubmit toOPUS' button:

& submit to OPUS
to automatically open an internet browser at the NGS OPUS
Submission formiVhen the web page has loadede
program will automatically fill in tH&ntenna Typ@the
WY yiSyyhndthéBmailK RRNS & a8 &Q
Verify FilenameatUpload The program will prompt you:

Information

@ e oo sttt it b

press Control-V.
then press Enter

Concel
Click Oknd thenW/ K2 2 & S  C Awill e dis@aydd:LIt 2 | RQ
Choose File o Upload E

Press ContreV, thenthe W 9i ySkisykbn your keyboard. You
may also press Conteal> G KSy Of A01 (KS W/ 7
your mouse

The NGS OPUS Submission form will be reaptoit
check the entries and amxtendedoptions that you might

26



want to use. The status bar will promymtuwith the correct
submissiorbutton:

Upload to Rapid-Static Upload to Static
or data > 15 min. <2 hrs. for data » 2 hrs. < 48 hrs.

«
Check settings and options, then

*Upload to Rapid-Static” Done

t NBaa SAGKSN KO QW !2IND 24! R 22 |
button as directedind your occupation will bhgploadedto
OPUSor processing

Setting the Receiver Type
(Hidden when Simple)

When files are downloadl from the receiver, the recelver
8LIS A& aazo0Aal SR ﬂ)\uK iKS
showsl y 200dzL) GA2yQa & )\I-OA

Receiver Model | CHC XS0D-OPUS v

If this is consistently incorrect, you can modify the device

eSS gKAtTS Al A& O2ytabSOGSR 2

Viewing the Observation Log
(Hidden when Simple)

A detailed log is automatically kept for the files that you
download and submit for processing.
t NBaaiAy3d GKS w[23Q

E
button shows the log file for the currently selected
observation:

£ wwend s || Qo

27



t NBaaApWHSYRSES Wi
Sﬂwend
button adds a date/time stamp and opens the loguser
editing.
t NBaa W{I&SQ (2 &ai2NB &2dzNJ OKI Yy
saving.

PerformingQuality Control Check
(Hidden when Simple)

Pressing the

4
button will launch the UNAVCO TEQ& &md run a
standard RINEX QC run on the currently selected
observation file. When the run is complete, the results will
be shown in a window:

QC of 018319_13_078 A0.140 [ x |

B TEOC Help ' Dose

,2dz Oy LINBaa GKS we¢ov/ 1 SELIQ o
Guide for TEQC from the UNAVCO web site.

TEQCisagS I 4 (22t T2NJ S@ltdzr GAy3I 0:
performance and the site suitability for collected data.

We use it to verify receiver operation in our hardware
validation process.

AdvancedDownloadSettings

Configuring the Download Tool
dick on the 'Configation”:
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X9x Download (B9151) = =

X90 Occupations | Configuration

GPS Mounts on Drive e\ Eind GPS

[Ishow UTC Time

Default HI (Meters) |2:000:0

Defauit Agency | IMC Default Operator | VES

Your Email marcosplata@amall.com

Show Advanced Settings | Simple: v

At a minimum enter these values:

Agency your company hame
Operator the name of the default operator
Email your email address

LT &2dz OKIy3aS W{RAZBY! RPN yOB K
Wh 2 ¥l fW{ dzLILI2 NI ht ! { adddidha S O 2
setup values are shown:

X9x Download (B9205) - olEd

X9x Occupations | Configuration | GPs Settings | Log

Base Project Folder |C:\Users\Mark\Documents¥20-OPUS\

GPS Mounts on Drive |g:\ Find GPS Update GPS Model Show Browser

Minimum File Size to Transfer 7000 | bytes

[show utC Time
Default HE (S-slant F-feet) [2.0

Default Agency |IMC Default Operator | MES

Decimate OPUS Submission to |15.0 | seconds Default

Your Email [marcosplata@gmail.com

Show Advanced Settings | Advanced -
PPP Service |OPUS (United States) v| [JExport 8.3 Filenames Format Extended
Utiities
1. Undelete Occupation 2, HERINEX Convertor
3. Mark Qne GPS File 'UnRead' 4. Mark All GPS Files 'UnRead'

0files downloaded from GPS.
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You can change the rest of the configuration values as
needed. Here are detailed descriptidoseach of them:

‘Base Project Folder'
(Hidden when Simple)

Base Project Folder | C:YJsersiMark\Documents\¥90-OPUSY

This is the full Windo® path to the base folder where all of
the data isstored. The default locationiisyour
'Documents' folder in folder named 'X96DPUS'.

Doubleclick over the current path to change the folder
location.

The download tool will create a sdiblder for each Project
that you add. In addition there are alygthree special
folders:

_New new occupation files downloaded from the
receiverareplaced here first

_Deleted if you delete an occupation, it is not really
deleted, just moved to the _Deleted folder
An undelete function is included in Uidg.

_Error sometimes short occupations won't include
navigationrecords, these short files end up
here

‘Archive All Projects'
(Hidden when Simple)

Pressing the 'Archive’ button to the right of the Base Project
Folder entry will backup evergaupation in every project to
a single ZIP file.

This is handy if you want to move dlyour data to another
computer or make regular disaster backups.

There are similaArchivebuttons on the main page: one
archives the current occupation and the otlaechives the
current project.
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The download tool does not provide a method to restore
these backups, however they are standard ZIP files and the
Windows operating system does include a tool to
decompress them.

'GPS Mounts on Drive'
GPS Mounts on Drive et}

This is the drive lettehat the GPS receiver was last found
on. Don't worry if the drive letter changes, the program will
automatically find the receiver wheu download data

If you want to verify that the GPS receiver is connected and
has successfully mounted as a drivesp 'Find GPS'.

Note: If you manually delete every single file and folder
from the GPS receiver, the program won't be able to
automatically find the receiver until after the GPS has
recorded at least one file.

W' LIRFGS Dt{ a2RSfQ
(Shown only when Advanceeglected.)

Update GPS Mode!

The GPS Model is written into the receiver at the factory. If
you delete ALL of the files on the receiver or format the
receiver (it is a standard flash drive) it is possible that it will
loseits receiver type.

With the reeiver attached toyour computemwith the USB
OrotSx OtAld] 2y G(KS W LIRIFGS
dialog:

Verify Receiver Model

Please confirm the receiver model and HCN Key value. This
question will not be asked again.

Receiver Serial Number [943533

Receiver Model | CHC X90D-CPUS v

HCN Key (5264 E
=
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4SS GKS RNRLI R2psy WwSOSAOBSNI azR

type. If the HCN Key has been ldss written on a white
stickerinside the battery compartmenyou cannot edit the
WwSOSAGSNI { SNAIFf bdzyro SND®

LY GKS 1 /b YS& KIFIa 08Sy O2NN
&K2g6y Ay | 3ANBSY 02EZX 20KSNP

box.The correct HCN key will be printed on a white label
inside the battery compantent.

Wlinimum File Size to Trandfer

(Hidden when Simple)

Minimum File Size to Transfer | 7000 bytes

Every time you turn on the GPS receiver, it will attempt to
track satellites and open a new occupation file. Often

several smajlnkfiles will be createthat don't have any
meaningful data andre of no value.

The download tool will automatically ignore files smaller
than this minimum value. This keeps useless files from
cluttering your computer.

Bhow UTC Tinae
["]Show UTC Time

When unchecked (the default,) the download tool will show
the observation startred end times in your local tinmone

If you check 'Show UTC Time', then the times are displayed
in UTC time.

‘Default HI'

Default HI (S-slant F-feet) (2.0

When you download an occupation from the receiver, this
HI will bethe defaultassociated witkeveryoccupation. You
can change théll for each individual occupation later, this is
just the default.
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If you ALWAYS use an2ter range pole, then this value will
always be 2.000 and you won't have to worry about Hl
blunders.

FEETIf you measure up in feet, you can enter the height in
dedmal feet and put an 'F' after the measurement. The
program will automatically convert to Meters for you.

SLANT HEIGHiMeters If you measure a slant height,
SYyGSNI Iy W{Q FFGSNJ {iKS YSI ad
compute the vertical height for you.

SIANT HEIGHT in FEEYou measure a slant height in feet,
SYGSNI w{CQ 2NJ WwC{Q I FGSNI (GKS
will compute the vertical height in Meters for you.
b20iSY AF @2dz dzasS GKS Wttt {
submitted RINEX figpoofsaW} b Ybh2 b 9and bh
adjusts your actual HI to reflect tgeneric antenna L1

offset.

S
b

‘Default Agency'

Default Agency IMC

Enter your company name here. This valy#dsedinto
every RINEX file that is export¥du can override this value
on a fileby-file basis.

‘Default Operator’

Default Operator MSilver

Enter thedefaultname of the operator here. This value is
placedinto every RINEX file that is export¥du can
override this value on a filgy-file basis.

'Decimate OPUS Submission to ...
(Hidden when Simple)

Dedmate OPUS Submission to | 15.0 | seconds Default

When you submit a &lto OPUS, it is always decimaatd
the NGS serveo 15-second epochs (recording interval = 1
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point everyl5seconds.) The defaukcording interval for
the X9%OPUS is-Seconds.

Bypre-decimating the RINEX fiefore uploadlit is reduced
to 1/6th the size. This makes the upload process much faster
while having no impact on theesultingsolution.

Observations submitted to Rake not decimatedAUSPOS
submissions are decimated 16 seconds. Observations
exported directly to RINEX are not decimated.

'Your Email'

‘Your Email |marcosplata @gmail.com

When you submit a file to OPUS, you need to provide your
Email address so the OPUS processor can return a solution
to you.The email address that you enter here will be used
for all automatic submissions.

'‘Show Advanced Settings'

Show Advanced Settings | Advanced ™

Simple
Normal

Support OPUSProjects |

This s#ting determines theeomplexity of the X90ownload
program.

Simple (the Default setting)
Hides archivéunctions,Minimum File size,
Receiver Model, Antenna NarDecimate setting,
QC function, Export to RINEX butto®US
Projects, the GPS Settingb and the Log tab.

Normal
Shows evething except for OPUXojectsthe
GPS Settings and Log tab.

OPUSProjects
Displays the OPRBojects checkbox which allows
automatic submission toldGS registered project.

Advanced
Displays the GPS fegs and Log tabs.
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Typicallyyou will never need to use thadvanced'
functions.

Yttt {SNDBAOSQ
(Hidden when Simple)

The X9Download tool supports several PPP (Precise Point
Positioning) services.

The submit button on the main page tracks this setind
the upload strategy is adjusted to each available service.

Additional Information is available on each service on the
web:

OPUS: & submit to OPUS
http:// geodesynoaa.qov/OPUS/

RTX: 2+ Submit to RTX
http://trimblertx.com

AUSPOS: 15 submit to AUSPOS
http://www.ga.gov.au/bin/gps.pl

IBGE: &5 Enviar para IBGE

http://www.ibge.gov.br/home/geociencias/gdesia/ppp/default.shtm
Export 8.3 Filename

(Hidden when Simple)
[C]Export 8.3 Flenames

Normally, the X9 Download program submits files using
filenames like this:

917226_14_072_AOBS

The device serial number, the year, the Julian day of year
and the observation number. Sorservices and programs
prefer names imn 8.3 (Xxxxxxxx.xxx) format.

Checking this box results in exported filenames like:
10050720140
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http://www.ngs.noaa.gov/OPUS/
http://trimblertx.com/
http://www.ga.gov.au/bin/gps.pl
http://www.ibge.gov.br/home/geociencias/geodesia/ppp/default.shtm

Where 1005 is the Point ID, 072 is the Julian date, 0 is the
observation number, 14 is the year and O indicates an
obsenation file.

Format Extended
(Only shown when PPP Service = OPUS)

Format Extended

The NGS returns three styles of reports:

Standard: Single Page Report
Extended: Standard + baseline details + State Plane in (s)Ft
Standard + XML: Single Page + XML
For new OPUS users, t#eC 2 NEténdedincludes one
important addition: State Plane coordinates are shown in
both Meters and US Sway Feet (or International Foeit
GKS o02dGd2Y 2F GKS NBLRNI® 2S 1S
default for this reason.
Prior to submitting an OPU&port, you can modify any of
the Option settings, however checking this box results in the
extended output always being checked.

Utilities
(Hidden when Simple)

Utilities
1. Undelete Occupation 2. HERINEX Convertor

3. Mark One GPS File 'UnRead" 4, Mark All GPS Files 'UnRead'

Additional utilities for working with observations are
included.

amed | YRSt SGS hOOdzJ GA2yasé
When you delete an observation, it is actually moved to a
ALISOALE ayus5StSGSRE F2f RSN
Clicking thé&ndelete Occupatiohutton allows you to

specify a deleted observation to restore. When an
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occupation is undeleted, it is always returned to the _New
project.

a® | OwLb9- /2y JdSNI2NE

Files are stored on the receiver in a .HCN binary file. When
iKS W. ¢ 528yt 2FRQ (22t R2gyft
converted to standard RINEX using the HXRINEX tool.
Clicking this button runs the HcRINEX tool in manual mode.
Yai can browse for HCN files and manually convert them to
standard RINEX files. Results are always placed in a
ddzo¥2f RSNJ yIF YSR WYwLb9-Q dzyRS
dod® alN)y hyS CAfS ! yNBI Ré
When files are downloaded from the receiver, they are not

deletedfrom the receiver. The filename on the receiver is
Y2RAFASR G2 06S8S3Ay sAGK |y dzy
This function allows you to specify a single file to mark as
Wdzy NEF R®Q hyOS || FAES Aa dzyN
re-download and convert the file.

an®N3y !ff Dt{ CAfSa ! YNBI R

This function marks EVERY observation file on the receiver
as unread. The next download will read every single file on
the receiver. (This will take quite a bit of time if your
receiver had hundreds of files.)

GPS Settings

(Hiddenwhen Simple)

To modify the¥ Dt { { & Vielvihy [Bga ®lect the
‘Configuration’ tabthen chooséShow Advanced Settings
Advanced?
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X% Download (BI15T) - °IEN
it e

End s

Srom T Tme
Defuit 11 Qreters) (20000

et Agency [0 Defindt Opsrator MES

WhenW! R@I y OS R Qwoladditichs s @ilfie R
displayed:

X9x [

X80 Occupations | Configuration | GPS Settings | Log
Base Project Folder | C:\User gk \Documents X80+
GPS Mounts on Drive &1} @

Minimum File Size to Transfer | 7000
[ Shioukd

Default HI (Meters) |2.000,0

¢KS w[23Q ¢l o

X9 Download
X9x Occupations [; Configuration | GPS Settings | Log
N P TR ——E . (PR

¢KS W[ 23Q dresults & thecurreRt Programt S
operation. It may be useful to debug some aspefiteof
processing.

GPS 'Settings' Tab

The 'GPS Settings' tab allows you to change these receiver
behaviors:

AutomaticEnd ofSessioning
Recording Interval for Static Data
Ekvation Mask

Check and Update Receiver Firmware
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To configure the GPS settings, first connect the GPS receiver
to your computer using the 'Serial Port' connector. If your
computer does not have a buift serial port, you will need

to use a 'USB to Seriefinwerter. (Follow the installation
instructions for your 'USB to Serial' conveiter

-

Turn on the GPS receiver, check the 'Show Advanced
Settings' checkbox and select the 'GPS Settings' tab

X9 Download (B9151) - o lEl

The configuration tool should automatically detect the
corred COM (Serial) port number. If you have more than
one serial port, you may need to manually adjust the ‘COM
Port' settingto match the port that the GPS is connected to

If youpluga USBto-serialport adapterinto your computer
after starting the downlaétool, press the refresh button:

¥ Read GPS © T
- Elevation M

the progfam should find the newly installgdrt. (Only ports
in the range 1 through 32 are detected.)
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Click on the 'Read GPS' button:

The configuration tool will interrogate the GPS receiver and
display the 'Receivdype’, the 'Receiver ID' (the Serial
Number), the GPS 'Firmware Revision' and the 'Device PN'.

The current values for 'Auto Sessioning’, 'Recording Interval’
and 'Eleation Mask' will also be shown and can be edited.
To return to the factory defaults

'Auto Sessioning' None
'Recording Interval' 5-seconds
'Elevation Mask' 0 degrees

Press the 'Set Defaults' button

Or you carthange the settings as required for your

application. When you have made your selections, click on

i KS W' LRI GS ebdtHe thargerfoih? GPSH 2 &
receiver.

Additional details for each of these settings follow

Recording Interval

The recording intervalefaults to 5seconds on the X9x
OPUSAdditionalrecording rates are also available:
1 second?2 seconds3 seonds..59seconds

1 minute,2 minutes 3 minuteX190 minutes
2Hz ,5Hz

The default interval5-secondsgallows for files teafely
containover 7-days ofcontinuousobservations.

Files containing merthan 250000 points may be unusable
by the conversion toolsnd should be avoided.

The X90PUS is not a suitable receiver for applications that
required huge data sets (more than 500,000 observations
per file)

If you intendto use the observation files withPUS you
mustuse ae of these recording intervals:
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1, 2,3, 5, 10, 15 or 30 seconds
Auto Sessioning

The default 'Ato Sessioning' setting is 'NONEome
applications may benefit from having theceiver
automatically closéles after a preset period

Wi dzi2 {SaaAaz2yiayaQ 2yt e isOf 248
not automatically opened.

Elevation Mask

The default setting foBlevationMasKls 0 degrees. All
visible satellites are tracked.

OPUS automatically ignores satellites lower than 10
degrees.

There is a benefit to having the receiver track satefiites

as long as possible as they rise tetRIBANS Sa® 62 §
want to start tracking at thexact momenthat OPUS

begins to use the satellite.)

The X90OPUSeceiverhas a large ground plane antenna
which has been optimized for tracking low elevation
satdlites. The internal memory of the receiver is huge.
Thereprobablyis no advantage to raising the tracking
elevation forany applicatiorand it is recommended that
you keep the trackingngle set to the default-Dalue unless
you have a really good reasdo change it.

Update Firmware

Update Firmware

Device |? Connect GPS with serial cable, then dick Read GPS to begin.

Latest |? ?

Updating the firmware in your receiver requires that the
GPS be connected to a COM port on your computer (COM1
is best) and that your computer has an active internet
connection.

To update your receiver firmwadatick on:
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hyO0S G(GKS OdzZNNByd NBESSWnZSNDRa TFAN
Receiver Information
Receiver Type | 1904
Receiver ID 018665
Firmware Revision |8.00

Device PN | 1150403025

Receiver Settings: Update Firmware
Auto Sessioning |0 - None = v Check Web for Newer Update: e
Recording Interval | 5 - 5 seconds * v Device |8.00 | Click Check Web for Newer' to check firmware.
Elevation Mask |0 deg Latest 2 2
tKkS W/ KSO]1 250 chabld QikdB N gAff G
Check Web for Newer

The program will check the internet for a newersion of
GPS control software:

Receiver Information
Receiver Type 1904

Receiver 1D 018665
Firmware Revision (8.0

Device PN | 1180403026

Receiver Settings Update Firmware
o sestonng [nane= ¥ e —
Recording Interval |5-5seconds® | Device |8.00 | Mewer frmware is ready to install.
Elevation Mask 0 deg Latest |8.01 | |Firmware_X90-OPUS_R8.01_19Nov2013.exe

If updated firmware is availablie new firmware will be
downloaded andi KS W! LRI G§S CANXGI NBQ 0 d:
enabled, click on:

Update Firmware

Theprogramwill request that you turn off the receiver:

Information

o Turn off the receiver now, then click YES to continue.

The firmware will be downloadexthd a short instruction

screen is shown
Information

o When the HeUploader tool runs, click on Update,
when prompted to 'OPEN THE RECEIEVER' turn ON the
receiver and wait fer update to complete.
When the update completes, wait 15 seconds then tum
the receiver off

Cancel
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Click on OKThe firmwareauploadertool will be displayed:

g Umited - HcUploader - O
Conmect) Updte Langusge belp
o W™ ?
o | ¥ M
assage:
Recs
oy 20100620
20 2009-05-20
xon 2009-05-15
K90 2o11-11-m
K200 2013-09-23
K900 2013-09-25
X90_X91 2013-11-12
w78 2013-09-29
Release Tine: 2013-11-13

Click orthe ! LJRHutib® Q

Connect(C) Update Language Help

=9 w

Eresk | Update

Hessage :
F

£
Vour serial port is Toii
Begin update, please open the receive

Turn on the GPS receiver:
HeUploader - cIEN

¥ Untitiec

2010-06-23
20 2089-85-20
60 2009~ 05-
00 2011-11-8%
szocn 2013-99-29
2013-09-25
#98_%91n 2013-11-13
2013-09-

Relvase Tine:  2813-11-13

After 5seconds,ie bluebar willslowlymove across the
uploaderscreen When it reaches the end:

HuaceNaw Loader

Completed!

Click on OK, then wait 3@conds, turn off the GPS receiver,
finally turnit back on. Your receiver has the latest firmware.
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OPUS: What is it?

OPUS (Online Positioning User Service) is a free service
provided by the NGS (National Geodetic Survey.)

From the NGS Website:

drhis Online Positioning User Service (OPUS) provides
simgified access to higaccuracy National Spatial

Reference System (NSRS) coordinates. Upload a GPS data
file collected with a survegrade receiver and obtain an
NSRS position via email.

OPUS requires minimal user input and uses software which
computes coattinates for NGS' Continuously Operating
Reference Station (CORS) network. The resulting positions
are accurate and consistent with other National Spatial
Reference System usédrs.

Here are direct links to modetailedinformation:

http://geodesy.noaa.gov/INFO/OnePagers/OPUSOnePager.pdf
http://geodesy.noaa.gov/OPUS/about.jsp

One of the most important contributors to vertical acayra
computed by OPUStaticis thelength of occpation.
Longer times are better.

If you are concerned about elevation, please remember that
a 2 hour OPUS static observation has an expected height
accuracy of 2.5 cm. Ar®ur occupation has an expected
accuacy of 1.5 cm.

Again, longer times are better. Your expectations should be
tempered by this NGS graph:

OPUS Accuracy vs. Occupation Time

25 P —+—vertRMS
N\ —=—horz RMS |

2 4 [ a 10 2 in i 18 2 22 24

Occupation Duration (hours)

44


http://geodesy.noaa.gov/INFO/OnePagers/OPUSOnePager.pdf
http://geodesy.noaa.gov/OPUS/about.jsp

OPUSERS (Rapid Static)

Standard OPUStatic sessions requireldur observations.
OPUSRS sessions can be as short amithutes.

However OPUSRSsoltions are not available universally.
general, OPURS requires

3 (or more) CORS within 250 km of your site
your site must be withiB0 km ofthe polygon formed
by the CORS sites

If you are working in Southwest Nevada, along the highline
of Montana @ in North or South Dakota, ORBS probably
will not work and you will have to collect more than 2 hours
of data for submission to OPASFATIC!

Prior to collecting data for OPARS check the latest status
mapto insure that OPURS will workThe online BUSRS
resource
http:/geodesy.noaa.gov/OPUSI/Plots/Gmap/OPUSRS_sigmap.shtml
is updated routinely and reflects the probability that an
occupation at a gen location will betgcessful and the
expected accuracy for a-4binute and thour occupation.

= Ao e ing
s & "
/)4' Y t?nn
N - “
Tt
& _Uited States ) Ry atA o C'\m
ol W
oy o TN

Gulf of,
California, Gulf of,
“Mexico, | Mexico

.

ovalenaty Canbbean
ea

Nicaragua
LEGEND:

Horizontal 1 STD (cm)

05 10 1.5 20 25 30 35 40+

In some areas there is a risk that if a single GRS
unavailableyour OPUSRS job will not be processed.
Caution and planning aseiggestedor OPUSRS jobs.
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http://geodesy.noaa.gov/OPUSI/Plots/Gmap/OPUSRS_sigmap.shtml

OPUSProjects

OPUS Projects is a relatively new online tool. Its use requires
taking a NGS training class, but the invested time is well
worth it as OPU8Brojects will allow you to combine the
observation files from multiple receivers and multiple
sessions.

There is amxcellent article and video describing OPUS

t Ne2SOia Ay GKS hOG20SNJ Hnanmo WI
{ S NOK T ARI2EHOW!aYy ¢KS bSEG wsSg2f
find a full resolution PDF.

OPUS Error Messages and Failures

There ardots of possible erramessages when processing
OPUS solutions. It is our experience that almost all errors fall
into a single category:

GThere is not enough nearby CORS data to effectively
LINEOS&aa @2dgdtk 200dzLI GA2Y X

In general, the solution is nearly always the same:

GWait until more data becomes available amgubmit

your johé
If you are processing ORBS jobs in an area with very few
CORStations, and one CORS station wtkne, waiting will
not help.OPUSStatic is the solution for locations where
OPUSRS is not depelable.

CORS stations can report observations hourly or daily. In
some areastypicallyUNAVCO PBO sitesdst of the sites
report orce at the end of each day (GM39 data that is
needed to process your job is not available until 4:00 am
GMT on the dayfter you collect data.

The X9 Download tool allows you to submit jobs to
alternative services like AUSPOS and RTX. Typically these
alternative services closely match OPUS.
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If you submit an observation to OPUS and nothing comes
back, check your SPAM fold®PUS solutions are regularly
misidentified as spam.

OPUS is sometimes unavailable or takes longer than other
times.

Interpreting OPUS Results

When you receive an OPUS solution by email from the NGS,
it will look something like this:

USER: ms@igage.com DATE: May 06, 2014
RINEX FILE: p4490900.140 TIME: 16:08:35 UTC
SOFTWARE: page5 1209.04 master93.pl 022814 START: 2014/03/31 00:00:00
EPHEMERIS: igs17861.eph [pr ecise] STOP: 2014/03/31 23:59:00
NAV FILE: brdc0900.14n OBS USED: 45735/ 47174 :97%
ANT NAME: TRM29659.00  SCIT #FIXED AMB: 162/ 171 :95%
ARP HEIGHT: 0.0083 OVERALL RMS: 0. 011(m)
REF FRAME: NAD_83(2011)(EPOCH:2010.0000) IGS08(EPOCH:2014.2452)
X: - 2184137.494(m) 0.003(m) -2184138.362(m)  0.003(m)
v: -3839941.381(m) 0.001(m) -3839940.177(m)  0.001(m)
z: 4585410.516(m) 0.005(m) 4585410.529(m) 0.005(m)
LAT: 461535.23578  0.005(m) 46 1535.25052  0.005(m)
E LON: 24022 8.47069  0.002(m) 240 22 8.40767 0.002(m)
W LON: 119 37 51.52931  0.002(m ) 119 37 51.59233 0.002(m)
EL HGT: 208.861(m) 0.003(m) 208.444(m) 0.003(m)
ORTHO HGT: 230.163(m) 0.018(m) [NAVDSS (Computed using GEOID12A)]

UTM COORDINATES ~ STATE PLANE COORDINATES
UTM (Zone 11)  SPC (4602 WA S)

Northing (Y) [meters] ~5126276.950 103343.987
Easting (X) [meters]  297235.684 566995.383
Convergence [degrees] -1.90148112 0.63125220
Point Scale 1.00010542 0.99993063
Combined Factor 1.00007268 0.99989789

Here are some general rules to help judge the quality of a
solution:
The orbitpreciseishould be precise or rapid (roltra rapid.)
> 90% observaties used or > 80% # Fixed Ambiguities
> 50% Fixed Ambiguities> 95% observations used
Overall RMS < 0.030(m)
Lat/Lon RMS < 0.030(m)

If you collect data under canopy or in an area where there
are buildings or trees thatbstruct the view above 10°
elevaion, the number of observations used will be lower.
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Make sure you use the ldfiand column (NAD_83) results,
not the righthand column (IGS08.)

Be careful with heights. Both ellipsoid and orthometric
heights are listed. The orthometric height is NAVOBEB
derived and typically is the elevation you need.

The RMS error estimate for the orthometric height includes
an error estimate for the GEOID in addition to the RMS value
for the ellipsoid height.

The state plane coordinates are listed at the bottom in the
right-hand column. They are in Meters. If you need Feet,
you can convert them, however be cargfutonvert to
International Feet or U.S. Survey Feet as required by your
State and application:

US Survey Feet = Meters * (3937/1200)
International Feet =Meters / 0.3048

The misapplication ¢ft/M scale factor can result in a 30

foot coordinate blunderL ¥ & 2dz NBljdzSaid |y w9
C2NXIFGQ ht! { NBad#Z Gaz GKS aidlr i
computed and returned at the bottom of the report.

wm:

If your survey is atsignificant elevatio> 100 feet)you

may need to apply the Combined Factor (listed on the OPUS
report for both UTM and State Plane Coordinates) to
inversed distances to match optical shots made at ground
level.

Gettingreadyto use OPUS

OPUS is a greaidl for grounding your survey. But OPUS is
part of a larger toolset. Before you begin a project take a
Y2YSyid (2 (KAyl loz2dzi GKS w. A1

A. What are your GOALS?
a. Required accuracy
b. Horizontal and Vertical Datur@eoid nodel
choice
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C.

d.

Survey style: OPtSaic, OPURapid Static,
OPUSProjects
Consider FGDC Standards:

http://www.fgdc.gov/standards/projects/FGExtandardsprojects/accuracy

B. Are there passive marks availafdecontrol?

a.

b.

Will CORS, passive or a combination control

the survey?

Are local passive marks recoverable,
undisturbed sufficient quality stableand

GPS friendy

Where are the nearby NGS CORS (active)
YENJ] &K ¢KA& gAff RSGSN
WG A At oAt AGED

C. OPUSRapid Static Requirements

a.

b.

Find the closest 9 CORS sites with available

observations

A minimum of 3 CORS stations within 250 KM

are required

You site must be within 50 km of a polygon

created by the remaining available CORS.

If the elgibleCORS count is low, chebk

past reliability of recent observations to

insure that therds a high probability of

sufficient sites for OPLRSS to compute a

solution! &S GKS / hw{ W5 {l

check for recent observations:
T

c ca

D. Mission Planing: Satellite AvailabilisndNetwork

Planning
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http://www.fgdc.gov/standards/projects/FGDC-standards-projects/accuracy

a. How many receivers will you use for
simultaneous observations? If you are using
OPUSProjects then More More-Better.

b. / KS§012dzi 2yftAyS Waraairzy
U.S. satellite availabilisingreasonale
masks ¥15 degrees) during collection
periods. If there @ any periods with fewer
than6{ + Qa4 2NJ t5ht{ KAIKSNI i
occupying points longer.

E. How longwill you observe a sifAgain:

OPUS Accuracy vs. Occupation Time

Occupation Duration (hours)

F. Are your site§SPS compatible? Are there obstructions
higher than 10 degrees?
G. Field Checklist:

o Maps aerial photography, ingress/egress plans

o Receiver with memory available

o Batteries fully charged pliattery-to-receiver cables with 12V
external battery

o Compass for orienting receiver to North, currdatlination

o Fixed Height Tripods: Bubbles calibr&téteight verified?

o Tripods / Bipods /Tribrachs / Tribrach adaptors: Tribrachs
calibrated?

o Tools for adjusting bubbles (the correct Allen wrenches)

0 Measure tape for slant measurements

o Digital Carera, batteries, memorytake close ups of cap and 4
horizon shots w/ receiver

o Station information observation log sheets

o Inclinometer for checking and documenting horizon obstructions
o Field Book, Observation Scheduyencils

o Cell phone

o Flaggingpaint, PK nail$ubs,rebar, caps, hammer

o Fluorescent vest, habug dope, sunscreen, lunch, watagffic
control equipment
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o Names, addresses, telephone numbers of property owners
o Gate key$ combinations

Using OPU®rojects

If you are contribuhg occupations to a registered OPUS

Project(note that NGS Training and authorization is required

2 dza & N&ha,3hg Ksdwnload tool can assist

you when uploading files:

1. TunONOPUSNR 280G a &dzZlllR2 NI ® hy

GF o653 &Sdlanced Sktangs 102 & { dzLJLJ2 NIt

t NpeSOta¢y
Decimate OPUS Submission to 30.0  seconds

Your Email ms@igage.com

Show Advanced Settings| T IET I oeY  «

2. Add theNGS registere@PUS NP 2SO0 a Wt N 2§
supplied by your project administrator:

/ £ A0 buitéhS abé

Move Oceupation to Project
CONTROL
= Move to CONTROL

Enter the exact identifier
Add a New Project =]

Project Name  MES1_I30Cooridor|

as the new project name.
Select the new Project

—_—
J Project |MES1_ISOCooridor -

[¥] oPUS-Project

Desc Operator Agency Date

andcheck thenewly displayet’h t-t IR 2S00 Q OK S
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3. Now, when you submit an occupation that has been

moved to the project, the upload tool will automatically

LINBaa GKS Whte¢Lhb{Q odziG2y 2y i
and fill in the project identifier:

E> [Gptions] to customize your solution

formats standard [=] format details
base stations  Use: Exclude: Look up site IDs type in 4-char sit
p— sample

NOTE: the auton
sparingly

A 4

let OPUS choose
state plane & e your nat

projectidentifier [MIES_190Cooridor <:| enterthe id provi
il (=}

s nrnila = Fstmiza NB1IC

Troubleshooting the X8-OPUS
Reciever

LwSOSAGSNI g2y Qi GdNYy 2YyY
Battery is inmlled backwards or upside down! Remove and
install properly.

Batteryis fully discharged: Charge battery or use external
power.

Contacts on battery are dirty: Clean battery agckiver
contacts with a soft cloth.

Battery is badTry another battery.

2. Is the receiver tracking satellites?
The BLUE LED flashes once for each SV (satellite vehicle) that
is currently tracked.
If you are indoors, the LED will flash once eSesgcond.
I 26SOSNI y2 {+Qa ¢gAff 6S GNIO1lSRO
The receiver should begin tracking withinsg@onds after a
warm start. After a cold start (off for more than 1 week) it may
take 90seconds for the receiver to begin tracking.

3. Is the receiver storing observationaiat
The righthand YELLOW LED will flash once every time data is
stored to the current occupation file. The default recording
rate is bseconds, thus the YELLOW LED will flash once every
5-seconds when data is being stored.
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It is possible to stop the recang) of data ad close the
observation file by pressing and holding the BReEord
button. You can verify the mode by quickly pressingeberd
button:

If the GREEN radio LED flashes, then the receiver is
RECORDING.

If the YELLOW files LED flashes, themeceiver is NOT
RECORDING.

4. The REBowerLED isléshing!
If the RED Power LED is flashing, then the internal battery is
low. Connect external power or turn receiver off and replace
battery.

p® ¢KS Dt{ NBOSAGSNI g2y Qi
A. Beforeplugging GPS cable into y®Ctry turning on the
GPS and waiting for 20 secofds
B. Unplug, wait ¥Seconds, try again
C. Try another USB port.
D. Use a external USB Hub (this fixes intermittent disk
mounts o6dzi 6S R2YyQil 1y26 6Keo
E Tryothercomputes.
F. Try turning off your P@ait a minute and then turon
again.Reinsert the USB cable.
G. Get the DevView tool from
http://www.nirsoft.net/utils/usb_devices view.htrahd use it
to uninstall the errant device driver for the GPS receiver
Download thdJSBDeviewool, there is a 3dit and a 64bit
version, choose the correct version for your computer.
YT AL 6KS RAAGNROdziAZ2Y dghnt FA
administrator
Unplug the GPS receiver.
[221 F2NJ GKS SyidiNE ah[La
rightOf AO1 AG FYR a! yAyaidlt
W52 &2dz 6+ yi ( Ssecdagshagdihiér: plug theé
GPS receiver back in.

6., Stft28 | yR DNBeSFychpeddhddd Cf
LT 22dz2NJ NBOSAGSNI KIFa o02i
flash simultaneously:
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http://www.nirsoft.net/utils/usb_devices_view.html

SV's SERIAL
FILES
POWER (BLUE) (GREEN) (YELLOW)
(RED)

Record

BLINKSIMULTANEOUSRRUNEXPECTEDLY

Then the internal flash memory directory bldas
become corrupted. This is a status message indicating that
the receier is unable to open or write to a new file in the 4
GB Flash memory.
Follow these instructions to fix this issue:
1 Attach the receiver to a computer, it will mount as
a disk drive letter. Note the drive letter. If your
operating system requests that youechk the
disk for errors, do so.
1 Download all of the current fildsom the receiver
using the X90ownload tool.
1 Reformat the X3©OPUS receiver using the
Windows Explorer on your computer.
More Information
The receiver is a flash memory dridest like aeal thumb
drive,the directory block on the flash memory can become
corrupted if the battery dies at the exact moment the
receiver is writing to the occupation file (once every 5
seconds typically) or if the USB cable is removed from a
computer while theeceiver is downloading a file, or if the
battery dies while the receiver is attached to a computer.

Just as a USB thumb drive can become corrupted, the
NEOSAPSNNRE YSY2NER 4dAff &adzFFSNI G
W/ KSO1 RA&1 Q 2 LIS Nlowieke2a/driveA f £ TFAE
format will always fix this issue.

The chance of the battery expiring at the exact same

moment that the receiver is writimccupatiorto the flash

memory is extremely low: the write occurs once every 5

seconds (by default) and the write op#on is verywery

quick. In addition, the receiver monitors the battery

voltage and automaticalfoses output files anshuts
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down a few seconds before the battery expires

However, if the battery has been allowed to deplete and
then is used when dovwmading to the computer the
battery will likely run down while the files are transferring.
Downloading files keeps files open most of the time and
the probability of a nearly depleted battery failing during
transfer is quite high.

For this reason, it isdlst to use a freshly charged battery
when downloading a receiver to a PC.
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X900OPUS X900SOPUS
10-Pin Connector

WARNING! If you attach external power with reversed
polarity you will destroy the GPS receiver.

PIN | Signal Description

Name

1 TXD Transmit Data(PC receive data
through this pin)

2 RXD Receive Data(PC transmit data
through this pin)

3 PWR External Power Input {85 V DC)

4 PWR External Power Input {85 V DC)

5 GND External Power Ground

6 GND External Power Ground

7 USB PWH

8 D-

9 D+

10 | Not Used
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X900OPUS / X9008PUS
PC Data Cable

The supplied interface cable includes connection&f8,
USB, Serial and External Pawer

Serial (DB9F) 2 GPS
use Lemo 10-Pin
Interface Cable

External Power

External Power

L ‘ Folaricy

Battery Clips
External power should be in the range: 9 VDTBtyDC.

The suppliedbattery clip cable includes a fuse and is reverse
polarity protected.
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X90-OPUS Antenna Calibration

The NGS (National Geodetic Surhgolutecalibration for
the X900PUS isa / | / -QPOS NONE:

LL1Offset: 089.3mm

L20ffset: 101.7mm

Radius

117mm
(0.386FT)

MaI/DSP to
Nortn

Slant Height Measurement Point

CHCX90D-OPUS+NONE

]

Reference surface for
NGS vertical offset

ence Poinl

(0

Radius to edge of knob on cas@:117M (0.386 Ft);
Slant Measurement Poiibottom of blue gasket)eight above ARP:
0.047M (0.155 Ft)
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X900SOPUSANtenna Calibration

The NGS (National Geodetic Surhgolutecalibration for
the XO@Sh t | { A E990S0P&W$E NONE Y

LL1Offset: 81.35 mm  L20ffset: 97.55 mn]

CHCX900S-OPUS NONE
P/N: 1192508026 Geodetic GNSS Receiver
Manufacturer: CHC Navigation

Radius 101.95mn
(0.335FT)

Slant Height Measurement Point

MMI to North

Reference surface for NGS vertical
offset measurements

>
>

Radius to edge of knob on cas@:10195M (0.334 Ft);
Slant Measurement Point (bottom of blue gaskeight above ARP:
0.04000M (0.132Ft)
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ConvertingaW{ f | YK W&l SA IKiG Q

The X9 Download tool automatically converts ftirat to

meterd

lfrgfrflant to vertical dza A y 3

selected receiver model

If you have a vertical measurement in feet you can enter a
I maeasindvditisatheight

YCcQ
“.512 E

If you have a slatiteightA y  F S S

becomesil.37% metersvertical

after themeasuredslantheight:

4.512 F§

If you have a slant height in meters, entetia{ Q He¥ G SNJ

g2dz Oy Sy idsSNn

becomesil.323F meters vertical

measured slant height:

G M®p H 0 beCanesil.47Z meters vertical
Manually Converting Heights

Receiver r (meters) h (meters)
X9080PUS 0.117 0.047
X90080PUS 0.102 0.040
v M6 O E
Examples
Measured X9GOPUS | X9000PUS

Slant s Slant s Vettical v Vertical v
(feet) (m) (meters) (meters)
6.965 2.123 2.073 2.081
5.148 1.569 1.518 1.526
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