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FCC Notice CHC X90-OPUS and X900S-OPUS GPS receivers 
comply with the limits for a Class B digital device, pursuant 
to the Part 15 of the FCC rules when it is used in the 
Portable Mode.  

 

Operation is subject to the following two conditions: (1) This 
device may not cause harmful interference and (2) this 
device must accept any interference received, including 
interference that may cause undesired operation. 
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Introduction 
Thank you very much for choosing to purchase and use an 
X90-OPUS or X900S-OPUS receiver! 

These receivers can fill important niches in your surveying 
practice: 

¶ Providing NGS CORS network based active control 
for your survey projects 

¶ Providing the highest quality dual-frequency static 
data at price allowing multiple receivers 

With a ground-breaking price, outstanding performance and 
easy-to-use features, we know that your new static will be a 
valuable tool that quickly pays for itself. 

This guide is designed to help you familiarize yourself with 
your new equipment. 

If you have questions or suggestionǎΣ ŘƻƴΩǘ ƘŜǎƛǘŀǘŜ ǘƻ 
contact us: 

iGage Mapping Corporation 
1545 South 1100 East Suite 1  
Salt Lake City UT 84105   USA 

+1-801-412-0011 
email  x90@igage.com 

Your input is extremely valuable to us and we will listen to 
your suggestions! 

Software updates and news are available from: 
 www.x90gps.com 
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The Really-Quick-Start Guide 
In the Field 

1. Put a battery in the receiver. 
2. Mount the receiver over the point you want to 

survey. Level and measure the Instrument Height 
(HI.) For best results: align the button panel so it 
faces north, double-check your bubble and the 
instrument height (HI.) 
 
Record the HI, start time and point description in 
your field notes. 

Point Description HI Start Time End 

1001 NW C Sec 14 2.0M V 9:45 am 1 March 2013 12:18 pm 

3. Push the ON/OFF button and hold for 1-second 
until the lights flash. After 30 seconds the blue LED 
will flash once for every tracked Satellite.  

4. Verify that the yellow ΨFilesΩ LED flashes once 
every 5-seconds as the receiver logs data. 

5. Let the receiver record data for at least: 
 OPUS-Rapid Static: 16-minutes 
 OPUS-Static:  121-minutes 

6. Turn the receiver off by pushing and holding the 
ON/OFF button for 1-second. 

Office / Desktop 

7. Install the download tool from the included DVD 
or from www.x90gps.com.  

8. Turn on the receiver, wait 10-seconds for the 
power LED to flash and then plug your X90 into a 
USB connector on your computer.  
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9. When/if you see the Windows AutoPlay screen: 

 
ŎƭƛŎƪ ƻƴ ǘƘŜ ǊŜŘ Ψ·Ω ōǳǘǘƻƴ ƻƴ ǘƘŜ ǳǇǇŜǊ-right 
corner. 

10. Start the X9 Download tool from your desktop, 
pǳǎƘ ǘƘŜ Ψ5ƻǿƴƭƻŀŘ ŦǊƻƳ Dt{Ω ōǳǘǘƻƴΥ 

  
11. Highlight the occupation, set the Point ID, the 

5ŜǎŎǊƛǇǘƛƻƴ ŀƴŘ ǘƘŜ ILΤ ǇǳǎƘ ǘƘŜ ΨSubmit to ht¦{Ω  

  
button. 

12. When prompted press OK, then Control-V (to 
paste the file location and name,) then press the 
άEnterέ ƪŜȅ ƻƴ ȅƻǳǊ ƪŜȅōƻŀǊŘΣ ƻǊ ŎƭƛŎƪ ƻƴ ΨhǇŜƴΩ 
to set the ZIP filename.  

13. Cƛƴŀƭƭȅ ǇǊŜǎǎ ǘƘŜ Ψ¦ǇƭƻŀŘ ǘƻ wŀǇƛŘ {ǘŀǘƛŎΩ ƻǊ 
Ψ¦ǇƭƻŀŘ ǘƻ {ǘŀǘƛŎΩ ōǳǘǘƻƴ ŀǎ ǇǊƻƳǇǘŜŘ ŀǘ the 
bottom of the screen. 
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²ƘŀǘΩǎ in the X9x-OPUS Box 
Other than a suitable tripod or pole, X9 receivers are sold as 
complete kits, ready to record OPUS compatible static raw 
data sets.  

Each receiver kit includes these items: 

Carrying Case 

 

This User Manual 

 

One of these two heads 

X90-OPUS GPS Head 

 

 

X900S-OPUS Head GNSS Head 

 

GPS to PC Data Cable: 
 Serial, USB and Ext. Power 

 

Two Lithium-Ion Batteries 

 

Dual Battery Charger 

 

Power Adapter with Cord: 

 

A Hold-A-Pole: 

 

External Battery Power Clips 
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Technical Assistance  
If you have questions or issues with your receiver, support is 
provided both by your dealer and iGage Mapping 
Corporation in Salt Lake City Utah: 

   iGage Mapping Corporation 
   1545 South 1100 East STE 1 
   Salt Lake City UTAH 84105 
   +1-801-412-0011 

 For support questions by email: x90@igage.com 

Warranty 
Please see the full warranty at the end  

of this manual for details. 

The X9x-OPUS GPS receiver has a 2-year warranty.  

Cables and chargers are warranted for 1-year.  

Batteries are warranted for 90-days.  

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 describes the CHC X90-OPUS GPS and X900S-
OPUS GNSS Receivers. Before you use your receiver, please 
make sure that you have read and understood these 
warnings and safety requirements.  

Warnings and Cautions  

An absence of specific alerts does not mean that there are 
no safety risks involved. Warning and Caution information is 

mailto:x90@igage.com
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intended to minimize the risk of personal injury and/or 
damage to the equipment. 

Use and Care 

The X9x-OPUS receiver is a field ready instrument; however 
it is also a delicate electronic instrument. Take suitable care 
to avoid damage to the instrument.  

Avoid dropping the receiver as it can change the phase 
center of the antenna! 

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

Avoid storing the batteries at temperatures less than -40° 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 X9x-OPUS or accessories inside a vehicle 
in the summer. Temperatures higher than 160°F will 
permanently reduce battery capacity and battery life. 

Battery Safety and Disposal 

The batteries are lithium-ion type cells. 

Battery Warnings 

WARNING - Do not damage the rechargeable Lithium-ion 
battery. A damaged battery 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 battery if it appears to be discolored, 
warped, or leaking battery fluid. 
Do not expose the battery to fire, high 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 short-circuit its contacts. 
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Do not charge the batteries in chargers other than the 
supplied charger or a direct replacement. 
Do not charge similar batteries in the supplied charger, even if 
they fit well. 

WARNING - Avoid contact with the rechargeable Lithium-ion 
battery if it appears to be leaking. The battery fluid 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 gets onto your skin or clothing, immediately 
use clean water to wash off the battery fluid. 

Batteries 
Two Lithium-Ion batteries are supplied with your receiver. 

 

Each battery, when new, will power the receiver: 

X90-OPUS GPS X900S-OPUS GNSS 

6 hrs 15 minutes 9 hours 

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

If you plan on running the receiver for longer than 4-hours, 
it is suggested that you use the supplied Battery Clip Cable 
to connect the auxiliary power connector to an external 12 
volt battery. 
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Consider fully charging the 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 
ŘƻƴΩǘ ƘŀǾŜ ǘƻ ƭŜŀǾŜ ȅƻǳǊ ƪŜȅǎ ƛƴ ǘƘŜ ƛƎƴƛǘƛƻƴ ƛŦ ȅƻǳ ƴŜŜŘ ǘƻ 
field charge batteries. 

Two styles of chargers are supplied, which unfortunately 
have different LED blinking patterns. 

OLD STYLE CHARGERS 

 

The YELLOW LED 
lights when the 
left battery is 
inserted 

The RED LED lights 
when power is 
connected to the 
charger 

The Green LED 
lights when the 
right battery is 
inserted 

   When no battery is inserted the LED 
   is OFF 
--  --  --  --  --   When charging begins the  
   LED blinks quickly 
--       --      -- As the batteries reach full  
   charge, the LED blinks slower 
---------------- ²ƘŜƴ ǘƘŜ [95Ωǎ ǎǘƻǇ ōƭƛƴƪƛƴƎΣ 
   the batteries are fully charged. 
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NEW STYLE CHARGERS 

 

The YELLOW LED 
represents the 
left battery 

The center RED 
LED lights when 
power is 
connected to the 
charger 

The GREEN LED 
represents the 
right battery 

--       --      -- When no battery is inserted the LED 
   blinks 
---------------- When charging begins the  
   LED is on solid 
   When the LED turns off, 
   the batteries are fully charged. 

It is okay to leave charged batteries in the charger for 
extended periods of time.  

TOO COLD:  Do not leave charged or uncharged batteries in 
your vehicle at night if the temperature will be less than 20 
degrees F. Extreme cold battery storage will permanently 
reduce the capacity and lifetime of the batteries. 

TOO HOT:  Do not leave charged or uncharged batteries in 
your vehicle on hot days with the windows rolled up when 
temperature will be higher than 90 degrees F. Hot 
temperatures will permanently reduce the capacity and 
lifetime of the batteries. 
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Front Panel Operation 

 

Pushbuttons 

¢ƘŜ ǊŜŎŜƛǾŜǊΩǎ front panel has two pushbuttons On/Off and 
Record: 

On/Off Pushbutton 

Press the On/Off button for 1-second and release to turn ON 
the receiver.  

Record Pushbutton 

The receivers are factory configured to automatically begin 
ǊŜŎƻǊŘƛƴƎ ŀŦǘŜǊ ǘƘŜ ǊŜŎŜƛǾŜǊ ƛǎ ǘǳǊƴŜŘ ƻƴΦ {ƻ ǊŜŀƭƭȅ ȅƻǳ ŘƻƴΩǘ 
need to ever use the Record button. 

If the receiver is recording data, pressing the Record button 
for two seconds the receiver toggles from collecting data, to 
not collecting data and closes the current occupation file. 
The yellow Files LED will stop flashing when recording stops. 

When the receiver is not recording, pressing the record 
button again for two seconds will open a new observation 
file and begin collecting observation data (in a new file) 
again. 
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You can also use the Record button to check the collection 
state: 

Tapping the Record button will cause either the Serial or the 
Files button to flash: 

 Serial green receiver is recording 

 Files yellow receiver is NOT recording 

LED Indicators 

There are four LED indicators on the receiver: 

Power (Red) 

Power ON. If flashing, the battery charge is low. 

{±Ωǎ όSatellite Count) (Blue) 

Blinks once for each tracked satellite, waits 5-
seconds, repeats. 

Serial (Green) 

Blinks when data is received by the serial port. 
.ƭƛƴƪǎ ǿƘŜƴ ǘƘŜ ΨwŜŎƻǊŘΩ ōǳǘǘƻƴ ƛǎ ǇǊŜǎǎŜŘ ƛŦ ǘƘŜ 
receiver is storing to a static file. 

Files (Yellow) 

Blinks each time data is stored to the static file. 

When the receiver turns on: 

All LEDs will flash 

The Blue {±Ωǎ LED will flash three times, then after 1-
second, once more 

After the .ƭǳŜ {±Ωǎ LED flashes three times, the receiver will 
automatically begin searching for satellites. When enough 
satellites are found to determine the receiver position and 
current date/time, a new occupation file is opened and the 
yellow Files LED will begin to flash, once each epoch (the 
default epoch is 5-seconds.) 
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NOTE: If the receiver 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 extra few minutes for the receiver to obtain a 
position. 

NOTE: if the yellow LED is not blinking, then 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 .ƭǳŜ {±Ωǎ LED flashes three-times, you may plug 
the receiver into your PC and it will mount as a fixed USB 
drive. 

To turn the X9x-OPUS off, press and hold the On/Off button 
ŦƻǊ ƻƴŜ ǎŜŎƻƴŘΦ !ƭƭ ŦƻǳǊ [95Ωǎ ǿƛƭƭ ǉǳƛŎƪƭȅ ŦƭŀǎƘ three times 
and the receiver will power down. 

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

Collecting Static Data 
OPUS-Static, OPUS-RS and OPUS-Projects 

Additional information on OPUS-Static and OPUS-Rapid Static 
Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ Ψht¦{Ω ǎŜŎǘƛƻƴ ƻŦ ǘƘƛǎ ƳŀƴǳŀƭΦ 

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

A fresh battery when new and fully charged will run the 
receiver for 

X90-OPUS GPS X900S-OPUS GNSS 

6 hrs 15 minutes 9 hours 
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When making occupations longer than 4-hours you should 
provide external power to the receiver with the included 
battery clips (or the power supply.) 

1. Place a freshly charged battery into the receiver. 

2. Place the receiver above the point you 
want to survey.  

3. Rotate the receiver so the pushbutton 
panel faces the North.  

4. Level the receiver. 

5. Record the ΨVertical HeightΩ from the 
top of the survey mark to the bottom of 
the receiver; alternatively you may 
measure a ΨSlant HeightΩ to the blue 
rubber gasket. 

6. At a minimum, make a careful note of 
the following items in your field book: 
  Start Time and Date  
  Instrument Height (HI) 
  PID (Point ID, Mark Name) 
  Description 

Point Description HI Start Time End 

1001 NW C Sec 14 2.0M V 9:45 am 1 March 2013  

7. Turn on the receiver. After 30 to 90-seconds, you 
will see the Yellow άCƛƭŜǎέ LED flash once every 
epoch (default 5-seconds) as the receiver records 
observables. Check that 5 or more satellites are 
tracked (the blue LED will blink 5 or more times.)  

8. Wait an appropriate time period for data 
collection: 

OPUS-RS (Rapid Static) 

Minimum of 15-minutes 
Maximum of 2-hours 

OPUS-STATIC 
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Minimum of 2-hours 
Maximum 48-hours 
4-hours suggested minimum 

Remember that the data is going to be decimated 
to 15-second intervals. It is best to wait at least 1-
minute longer than required to insure that the 
decimation process does not leave your file too 
short. 

9. At the end of the occupation Press and hold the 
ON/OFF key for one-second until the receiver 
closes the current file and turns off. 

10. Make a note of the end time in your field book: 

Point Description HI Start Time End 

1001 NW C Sec 14 2.0M V 9:45 am 1 March 2013 12:18 pm 
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Downloading, Processing and 
Archiving Data 
Your X9x-OPUS GPS receiver includes a download, 
preprocessing and archive tool called 

  X9x Download 

for use with the NGS OPUS, RTX, AUSPOS and IBGE online 
products. 

Installing the Download Tool 

Insert the provided disk in the DVD ROM drive of your 
computer and the installation tool should automatically run. 
Follow the on-screen instructions to install the download 
tool and the X9x-OPUS support tools on your computer. 

You can always get the latest version of the X9x-OPUS 
Downloader from the internet and install it directly: 

http://www.x90gps.com 

[ƻƻƪ ŦƻǊ ǘƘŜ Ψ¦t5!¢9{Ω ōǳǘǘƻƴ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǇŀƎe: 

  

Downloading Data from X9x-OPUS GPS 

Summary: Turn on the GPS, wait fo 10-seconds; plug in the 
USB Cable to your computer. 

http://www.x90gps.com/
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The X9x-OPUS 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 (Red) to blink 

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

computer 
4. Wait for the Windows disk mount screen to 

appear 

 

When/if you see this Ψ!ǳǘƻtƭŀȅΩ ŘƛŀƭƻƎΣ ŎƭƻǎŜ ƛǘ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ 
ǘƘŜ ǊŜŘ Ψ·Ω ƛƴ ǘƘŜ ǳǇǇŜǊ-right corner. 

The first time you attach a receiver, you may need to wait 
up to 2-minutes for standard device drivers to be 
downloaded / installed. 

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 X9x-OPUS receiver 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 
Ψ¢ǊƻǳōƭŜǎƘƻƻǘƛƴƎΧΩ ǎŜŎǘƛƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘƛǎ Ƴŀƴǳŀƭ. 
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Starting the X9x Download Tool 

You can start the X9x download tool by clicking on the X9x 
Download shortcut on your desktop: 

 

Using the Download Tool 
Assuming the X9x-OPUS GPS receiver is plugged in and has 
mounted as a drive letter, just press the 'Download from 
X9x-OPUS' button: 

  
The program will automatically switch to the '_New' project 
and download every new file from your receiver. 

As the .HCN binary files are downloaded from the receiver 
they are automatically converted to RINEX and added to the 
'_New' project and finally displayed in the occupation grid. 

 

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 twice on 
the header will reverse order the grid. 
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You should select each occupation and either delete it: 

  <- ǘƘŜ Ψ5ŜƭŜǘŜ hŎŎǳǇŀǘƛƻƴΩ ōǳǘǘƻƴ 
(if it is a short errant occupation) or enter the values you 
recorded in your field book: 

1. PID (Point ID) A unique short identifier for each 
marker (usually a 4 digit integer.) Only letters, 
numbers and the underscore are allowed in the 
PID. 

2. Description  A longer description of the point. 
bƻǘŜ ǘƘŀǘ ǉǳƻǘŜǎ ά ŀƴŘ Ψ ŀǊŜ ƴƻǘ ŀƭƭƻǿŜŘ ƛƴ ǘƘŜ 
description. 

3. HI  The Instrument Height which is the distance 
from the  ground mark to the bottom of the 
receiver 
 ŀŘŘ ΨFΩ ǘƻ ŜƴǘŜǊ ŦŜŜǘ 
 ŀŘŘ ΨSΩ ǘƻ ŜƴǘŜǊ ǎƭŀƴǘ ƘŜƛƎƘǘ 
 ŀŘŘ ΨSFΩ ƻǊ ΨFSΩ to enter slant feet height 

4. Operator  This value gets placed in exported RINEX 
files 

5. Agency  This value gets placed in exported RINEX 
files 

LŦ ǘƘŜ ΨψbŜǿΩ ŦƻƭŘŜǊ ƎŜǘǎ ǘƻƻ ŦǳƭƭΣ you can make a new 
project folder όǿƛǘƘ ǘƘŜ άҌέ ōǳǘǘƻƴύ ŀƴŘ ƳƻǾŜ ƻŎŎǳǇŀǘƛƻƴǎ 
to the project: 

 

Submitting an Occupation to OPUS 

Once all of the new occupations have been deleted or 
assigned to a project you can submit an occupation to NGS 
OPUS, NGS OPUS-RS, RTX, AUSPOS. IBGE or post-process 
them using other software / services. 

Click on an occupation to select it: 
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Click on the 'Submit for OPUS' button: 

  U.S. National Geodetic Survey 

Note, you may select an alternative PPP Service provider (on 
the configuration tab.) Some of the alternative providers 
are: 

 ¢ǊƛƳōƭŜΩǎ w¢· {ŜǊǾƛŎŜ 

 AUSPOS 

 Brazilian Institute of  
    Geography and Statistics 

The currently selected occupation will be processed and 
prepared for upload to OPUS: 

1. the file is decimated to 15-second epochs, header 
information is stuffed 

2. the file is run through TEQC to insure it will be 
acceptable to OPUS 

3. an Observation file and a Navigation file are 
generated 

4. the Observation file is compressed into a ZIP file 

LŦ ǘƘŜ Ψ{Ƙƻǿ !ŘǾŀƴŎŜŘ {ŜǘǘƛƴƎǎΩ ƛǎ ǎŜǘ ǘƻ ά{ƛƳǇƭŜέ ǘƘŜƴ the 
ǇǊƻƎǊŀƳ ǿƛƭƭ ǎƪƛǇ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ΨVerify Filename tƻ ¦ǇƭƻŀŘΩ 
ǎŎǊŜŜƴ όǎƘƻǿƴ ōŜƭƻǿΦύ LŦ Ψ{Ƙƻǿ !ŘǾŀƴŎŜŘ {ŜǘǘƛƴƎǎΩ ƛǎ ǎŜǘ ǘƻ 
άNormalέΣ ά{ǳǇǇƻǊǘ ht¦{-tǊƻƧŜŎǘǎέ ƻǊ ά!ŘǾŀƴŎŜŘέ then this 
ΨwLb9· {ƻƭǳǘƛƻƴΩ helper screen is shown: 
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The program will suggest which service (OPUS-Static or 
OPUS-RS) and list the time since the end of the occupation. 
You can click the 'Submit to OPUS' button: 

  
to automatically open an internet browser at the NGS OPUS 
Submission form. When the web page has loaded, the 
program will automatically fill in the ΨAntenna TypeΩ, the 
Ψ!ƴǘŜƴƴŀ IŜƛƎƘǘΩ and the ΨEmail ŀŘŘǊŜǎǎΦΩ  

Verify Filename to Upload: The program will prompt you: 

 

Click OK and then Ψ/ƘƻƻǎŜ CƛƭŜ ǘƻ ¦ǇƭƻŀŘΩ will be displayed: 

 

Press Control-V, then the Ψ9ƴǘŜǊΩ key on your keyboard. You 
may also press Control-±Σ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ Ψ/ƭƻǎŜΩ ōǳǘǘƻƴ ǿƛǘƘ 
your mouse. 

The NGS OPUS Submission form will be ready to submit, 
check the entries and any extended options that you might 
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want to use. The status bar will prompt you with the correct 
submission button: 

 

tǊŜǎǎ ŜƛǘƘŜǊ ǘƘŜ Ψ¦ǇƭƻŀŘ ǘƻ wŀǇƛŘ-StatiŎΩ ƻǊ Ψ¦ǇƭƻŀŘ ǘƻ {ǘŀǘƛŎΩ 
button as directed and your occupation will be uploaded to 
OPUS for processing. 

Setting the Receiver Type 

(Hidden when Simple) 

When files are downloaded from the receiver, the receiver 
ǘȅǇŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ΦI/b ŦƛƭŜΦ ¢ƘŜ ΨwŜŎŜƛǾŜǊ aƻŘŜƭΩ 
shows ŀƴ ƻŎŎǳǇŀǘƛƻƴΩǎ ŀǎǎƻŎƛŀǘŜŘ ƘŀǊŘǿŀǊŜ ǘȅǇŜΥ 

  

If this is consistently incorrect, you can modify the device 
ǘȅǇŜ ǿƘƛƭŜ ƛǘ ƛǎ ŎƻƴƴŜŎǘŜŘ ƻƴ ǘƘŜ Ψ/ƻƴŦƛƎǳǊŀǘƛƻƴΩ tab. 

Viewing the Observation Log 

(Hidden when Simple) 

A detailed log is automatically kept for the files that you 
download and submit for processing. 

tǊŜǎǎƛƴƎ ǘƘŜ Ψ[ƻƎΩ 

  
button shows the log file for the currently selected 
observation: 
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tǊŜǎǎƛƴƎ ǘƘŜ Ψ!ǇǇŜƴŘΩ 

  
button adds a date/time stamp and opens the log for user 
editing. 

tǊŜǎǎ Ψ{ŀǾŜΩ ǘƻ ǎǘƻǊŜ ȅƻǳǊ ŎƘŀƴƎŜǎ ƻǊ Ψ/ƭƻǎŜΩ ǘƻ ŎƭƻǎŜ ǿƛǘƘƻǳǘ 
saving. 

Performing Quality Control Checks 

(Hidden when Simple) 

Pressing the  

  
button will launch the UNAVCO TEQC tool and 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: 

 

¸ƻǳ Ŏŀƴ ǇǊŜǎǎ ǘƘŜ Ψ¢9v/ IŜƭǇΩ ōǳǘǘƻƴ ǘƻ ŘƻǿƴƭƻŀŘ ǘƘŜ ¦ǎŜǊ 
Guide for TEQC from the UNAVCO web site. 

TEQC is a gǊŜŀǘ ǘƻƻƭ ŦƻǊ ŜǾŀƭǳŀǘƛƴƎ ōƻǘƘ ǘƘŜ ǊŜŎŜƛǾŜǊΩǎ 
performance and the site suitability for collected data.  

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

Advanced Download Settings 
Configuring the Download Tool 

Click on the 'Configuration': 
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At a minimum enter these values: 

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

LŦ ȅƻǳ ŎƘŀƴƎŜ Ψ{Ƙƻǿ !ŘǾŀƴŎŜŘ {ŜǘǘƛƴƎǎΩ ŦǊƻƳ Ψ{ƛƳǇƭŜΩ to 
ΨbƻǊƳŀƭΩΣ Ψ{ǳǇǇƻǊǘ ht¦{ tǊƻƧŜŎǘǎΩ ƻǊ Ψ!ŘǾŀƴŎŜŘΩ additional 
setup values are shown: 
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You can change the rest of the configuration values as 
needed. Here are detailed descriptions for each of them: 

'Base Project Folder' 

(Hidden when Simple) 

 

This is the full WindowΩs path to the base folder where all of 
the data is stored. The default location is in your 
'Documents' folder in a folder named 'X90-OPUS'. 

Double-click over the current path to change the folder 
location. 

The download tool will create a sub-folder for each Project 
that you add. In addition there are always three special 
folders: 

_New  new occupation files downloaded from the 
   receiver are placed 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 Utilities. 
_Error  sometimes short occupations won't include  
   navigation  records, 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 every occupation in every project to 
a single ZIP file. 

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

There are similar Archive buttons on the main page: one 
archives the current occupation and the other archives 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' 

 

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

If you want to verify that the GPS receiver is connected and 
has successfully mounted as a drive, press '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.  

Ψ¦ǇŘŀǘŜ Dt{ aƻŘŜƭΩ 

(Shown only when Advanced selected.) 

 

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 
lose its receiver type. 

With the receiver attached to your computer with the USB 
ŎŀōƭŜΣ ŎƭƛŎƪ ƻƴ ǘƘŜ Ψ¦ǇŘŀǘŜ Dt{ aƻŘŜƭΩ ōǳǘǘƻƴ ǘƻ ŘƛǎǇƭŀȅ ǘƘƛǎ 
dialog: 
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¦ǎŜ ǘƘŜ ŘǊƻǇ Řƻǿƴ ΨwŜŎŜƛǾŜǊ aƻŘŜƭΩ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǊŜŎŜƛǾŜǊ 
type. If the HCN Key has been lost, it is written on a white 
sticker inside the battery compartment. You cannot edit the 
ΨwŜŎŜƛǾŜǊ {ŜǊƛŀƭ bǳƳōŜǊΩΦ 

LŦ ǘƘŜ I/b YŜȅ Ƙŀǎ ōŜŜƴ ŎƻǊǊŜŎǘƭȅ ŜƴǘŜǊŜŘΣ ǘƘŜ ΨhYΩ ǿƛƭƭ ōŜ 
ǎƘƻǿƴ ƛƴ ŀ ƎǊŜŜƴ ōƻȄΣ ƻǘƘŜǊǿƛǎŜ ƛǘ ǿƛƭƭ ŘƛǎǇƭŀȅ ΨΚΚΚΚΩ ƛƴ ŀ ǊŜŘ 
box. The correct HCN key will be printed on a white label 
inside the battery compartment. 

ΨMinimum File Size to TransferΩ 

(Hidden when Simple) 

 

Every time you turn on the GPS receiver, it will attempt to 
track satellites and open a new occupation file. Often 
several small junk files will be created that don't have any 
meaningful data and are of no value. 

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

ΨShow UTC TimeΩ 

 

When unchecked (the default,) the download tool will show 
the observation start and end times in your local time zone. 
If you check 'Show UTC Time', then the times are displayed 
in UTC time. 

'Default HI' 

 

When you download an occupation from the receiver, this 
HI will be the default associated with every occupation. You 
can change the HI for each individual occupation later, this is 
just the default. 
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If you ALWAYS use a 2-meter range pole, then this value will 
always be 2.000 and you won't have to worry about HI 
blunders. 

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

SLANT HEIGHT in Meters: If you measure a slant height, 
ŜƴǘŜǊ ŀƴ Ψ{Ω ŀŦǘŜǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ǘƘŜ ǇǊƻƎǊŀƳ ǿƛƭƭ 
compute the vertical height for you. 

SLANT HEIGHT in FEET: If you measure a slant height in feet, 
ŜƴǘŜǊ Ψ{CΩ ƻǊ ΨC{Ω ŀŦǘŜǊ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ǘƘŜ ǇǊƻƎǊŀƳ 
will compute the vertical height in Meters for you. 

bƻǘŜΥ ƛŦ ȅƻǳ ǳǎŜ ǘƘŜ Ψttt {ŜǊǾƛŎŜΩ Ґ Ψw¢· ό/ŜƴǘŜǊtƻƛƴǘύΩ ǘƘŜ 
submitted RINEX file spoofs a Ψ¦bYbh²b 9·¢ bhb9Ω and 
adjusts your actual HI to reflect the generic antenna L1 
offset. 

'Default Agency' 

 

Enter your company name here. This value is placed into 
every RINEX file that is exported. You can override this value 
on a file-by-file basis. 

'Default Operator' 

 

Enter the default name of the operator here. This value is 
placed into every RINEX file that is exported. You can 
override this value on a file-by-file basis. 

'Decimate OPUS Submission to ...' 

(Hidden when Simple) 

 

When you submit a file to OPUS, it is always decimated at 
the NGS server to 15-second epochs (recording interval = 1 
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point every 15 seconds.) The default recording interval for 
the X9x-OPUS is 5-seconds.  

By pre-decimating the RINEX file before upload, it is reduced 
to 1/6th the size. This makes the upload process much faster 
while having no impact on the resulting solution. 

Observations submitted to RTX are not decimated, AUSPOS 
submissions are decimated to 15 seconds. Observations 
exported directly to RINEX are not decimated. 

'Your Email' 

 

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' 

 

This setting determines the complexity of the X9x-Download 
program. 

Simple: (the Default setting) 
 Hides archive functions, Minimum File size,  
 Receiver Model, Antenna Name Decimate setting,  
 QC function, Export to RINEX button, OPUS- 
 Projects, the GPS Settings tab and the Log tab. 

Normal: 
 Shows everything except for OPUS-Projects, the  
 GPS Settings and Log tab. 

OPUS-Projects: 
 Displays the OPUS-Projects checkbox which allows  
 automatic submission to a NGS registered project. 

Advanced:  
 Displays the GPS Settings and Log tabs. 



35 

Typically you will never need to use the 'Advanced' 
functions. 

Ψttt {ŜǊǾƛŎŜΩ 

(Hidden when Simple) 

 

The X9x-Download tool supports several PPP (Precise Point 
Positioning) services. 

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

Additional Information is available on each service on the 
web: 

OPUS:   
 http:// geodesy.noaa.gov/OPUS/ 

RTX:   
 http://trimblertx.com 

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

IBGE:   
 http://www.ibge.gov.br/home/geociencias/geodesia/ppp/default.shtm  

Export 8.3 Filename 

(Hidden when Simple) 

 

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

917226_14_072_A0.OBS 

The device serial number, the year, the Julian day of year 
and the observation number. Some services and programs 
prefer names in an 8.3 (xxxxxxxx.xxx) format. 

Checking this box results in exported filenames like: 

10050720.14O 

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

Format Extended 

(Only shown when PPP Service = OPUS) 

 

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, the ΨCƻǊƳŀǘ ExtendedΩ includes one 
important addition: State Plane coordinates are shown in 
both Meters and US Survey Feet (or International Feet) at 
ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǊŜǇƻǊǘΦ ²Ŝ ƪŜŜǇ Ψ9ȄǘŜƴŘŜŘΩ ŎƘŜŎƪŜŘ ōȅ 
default for this reason. 

Prior to submitting an OPUS report, you can modify any of 
the Option settings, however checking this box results in the 
extended output always being checked. 

Utilities 

(Hidden when Simple) 

 

Additional utilities for working with observations are 
included. 

άмΦ ¦ƴŘŜƭŜǘŜ hŎŎǳǇŀǘƛƻƴǎέ 

When you delete an observation, it is actually moved to a 
ǎǇŜŎƛŀƭ άψ5ŜƭŜǘŜŘέ ŦƻƭŘŜǊΦ 

Clicking the Undelete Occupation button 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. 

άнΦ IŎwLb9· /ƻƴǾŜǊǘƻǊέ 

Files are stored on the receiver in a .HCN binary file. When 
ǘƘŜ Ψ·ф 5ƻǿƴƭƻŀŘΩ ǘƻƻƭ ŘƻǿƴƭƻŀŘǎ ŀ ŦƛƭŜΣ ƛǘ ƛǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ 
converted to standard RINEX using the HxRINEX tool. 

Clicking this button runs the HcRINEX tool in manual mode. 
You can browse for HCN files and manually convert them to 
standard RINEX files. Results are always placed in a 
ǎǳōŦƻƭŘŜǊ ƴŀƳŜŘ ΨwLb9·Ω ǳƴŘŜǊ ǘƘŜ ŦƛƭŜ ǘƻ ōŜ ŎƻƴǾŜǊǘŜŘΦ 

άоΦ aŀǊƪ hƴŜ CƛƭŜ ¦ƴǊŜŀŘέ 

When files are downloaded from the receiver, they are not 
deleted from the receiver. The filename on the receiver is 
ƳƻŘƛŦƛŜŘ ǘƻ ōŜƎƛƴ ǿƛǘƘ ŀƴ ǳƴŘŜǊǎŎƻǊŜ ΨψΩΦ 

This function allows you to specify a single file to mark as 
ΨǳƴǊŜŀŘΦΩ hƴŎŜ ŀ ŦƛƭŜ ƛǎ ǳƴǊŜŀŘ ǘƘŜ ƴŜȄǘ ŘƻǿƴƭƻŀŘ ŀŎǘƛƻƴ ǿƛƭƭ 
re-download and convert the file. 

άпΦ aŀǊƪ !ƭƭ Dt{ CƛƭŜǎ ¦ƴǊŜŀŘέ 

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 
(Hidden when Simple) 

To modify the ΨDt{ {ŜǘǘƛƴƎǎΩ or view the log, select the 
'Configuration' tab, then choose 'Show Advanced Settings = 
Advanced.Ω 
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When Ψ!ŘǾŀƴŎŜŘΩ ƛǎ ǎŜƭŜŎǘŜŘ, two additional tabs will be 
displayed: 

 

¢ƘŜ Ψ[ƻƎΩ ¢ŀō 

 

¢ƘŜ Ψ[ƻƎΩ ǘŀō ǎƘƻǿǎ ŘŜǘŀƛƭŜd results of the current program 
operation. It may be useful to debug some aspect of file 
processing. 

GPS 'Settings' Tab 

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

Automatic End of Sessioning 
Recording Interval for Static Data 
Elevation 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 built-in serial port, you will need 
to use a 'USB to Serial' converter. (Follow the installation 
instructions for your 'USB to Serial' converter.) 

 

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

 

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

If you plug a USB-to-serial port adapter into your computer 
after starting the download tool, press the refresh button: 

  
the program should find the newly installed port. (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 'Receiver Type', the 'Receiver ID' (the Serial 
Number), the GPS 'Firmware Revision' and the 'Device PN'. 

The current values for 'Auto Sessioning', 'Recording Interval' 
and 'Elevation 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 can change the settings as required for your 
application. When you have made your selections, click on 
ǘƘŜ Ψ¦ǇŘŀǘŜ Dt{Ω ōǳǘǘƻƴ ǘƻ ǎend the changes to the GPS 
receiver.  

Additional details for each of these settings follow. 

Recording Interval 

The recording interval defaults to 5-seconds on the X9x-
OPUS. Additional recording rates are also available: 

1 second, 2 seconds, 3 seconds...59 seconds 
1 minute, 2 minutes, 3 minutesΧ190 minutes 
2 Hz , 5 Hz 

The default interval (5-seconds) allows for files to safely 
contain over 7-days of continuous observations.  

Files containing more than 250,000 points may be unusable 
by the conversion tools and should be avoided.  

The X9x-OPUS is not a suitable receiver for applications that 
required huge data sets (more than 500,000 observations 
per file.) 

If you intend to use the observation files with OPUS you 
must use one of these recording intervals: 
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1, 2, 3, 5, 10, 15 or 30 seconds 

Auto Sessioning 

The default 'Auto Sessioning' setting is 'NONE.Ω Some 
applications may benefit from having the receiver 
automatically close files after a preset period. 

Ψ!ǳǘƻ {ŜǎǎƛƻƴƛƴƎΩ ƻƴƭȅ ŎƭƻǎŜǎ ǘƘŜ ŎǳǊǊŜƴǘ ŦƛƭŜΦ ! ƴŜǿ ŦƛƭŜ is 
not automatically opened. 

Elevation Mask 

The default setting for ΨElevation MaskΩ is 0 degrees. All 
visible satellites are tracked. 

OPUS automatically ignores satellites lower than 10-
degrees.  

There is a benefit to having the receiver track satellites for 
as long as possible as they rise to 10-ŘŜƎǊŜŜǎΦ ό²Ŝ ŘƻƴΩǘ 
want to start tracking at the exact moment that OPUS 
begins to use the satellite.) 

The X9x-OPUS receiver has a large ground plane antenna 
which has been optimized for tracking low elevation 
satellites. The internal memory of the receiver is huge. 
There probably is no advantage to raising the tracking 
elevation for any application and it is recommended that 
you keep the tracking angle set to the default 0-value unless 
you have a really good reason do change it. 

Update Firmware 

 

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 firmware click on: 
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hƴŎŜ ǘƘŜ ŎǳǊǊŜƴǘ ǊŜŎŜƛǾŜǊΩǎ ŦƛǊƳǿŀǊŜ ǾŜǊǎƛƻƴ ƛǎ shown: 

  
tƘŜ Ψ/ƘŜŎƪ ²Ŝō ŦƻǊ bŜǿŜǊΩ ǿƛƭƭ ōŜ enabled. Click on: 

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

  

If updated firmware is available, the new firmware will be 
downloaded and ǘƘŜ Ψ¦ǇŘŀǘŜ CƛǊƳǿŀǊŜΩ ōǳǘǘƻƴ ǿƛƭƭ ōŜ 
enabled, click on: 

  
The program will request that you turn off the receiver: 

  

The firmware will be downloaded and a short instruction 
screen is shown: 
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Click on OK. The firmware uploader tool will be displayed: 

  

Click on the Ψ¦ǇŘŀǘŜΩ button: 

  
Turn on the GPS receiver: 

  
After 5-seconds, the blue-bar will slowly move across the 
uploader screen. When it reaches the end: 

  

Click on OK, then wait 30-seconds, turn off the GPS receiver, 
finally turn it back on. Your receiver has the latest firmware. 



44 

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

From the NGS Website: 

άThis Online Positioning User Service (OPUS) provides 
simplified access to high-accuracy National Spatial 
Reference System (NSRS) coordinates. Upload a GPS data 
file collected with a survey-grade receiver and obtain an 
NSRS position via email. 
OPUS requires minimal user input and uses software which 
computes coordinates for NGS' Continuously Operating 
Reference Station (CORS) network. The resulting positions 
are accurate and consistent with other National Spatial 
Reference System users.έ 

Here are direct links to more detailed information: 

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

One of the most important contributors to vertical accuracy 
computed by OPUS-Static is the length of occupation. 
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. A 6-hour occupation has an expected 
accuracy of 1.5 cm. 

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

 

http://geodesy.noaa.gov/INFO/OnePagers/OPUSOnePager.pdf
http://geodesy.noaa.gov/OPUS/about.jsp
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OPUS-RS (Rapid Static) 

Standard OPUS-Static sessions require 2-hour observations. 
OPUS-RS sessions can be as short as 15-minutes. 

However, OPUS-RS solutions are not available universally. In 
general, OPUS-RS requires: 

3 (or more) CORS within 250 km of your site 
your site must be within 50 km of the polygon formed 
  by the CORS sites 

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

Prior to collecting data for OPUS-RS check the latest status 
map to insure that OPUS-RS will work. The online OPUS-RS 
resource 
  http://geodesy.noaa.gov/OPUSI/Plots/Gmap/OPUSRS_sigmap.shtml  
is updated routinely and reflects the probability that an 
occupation at a given location will be successful and the 
expected accuracy for a 15-minute and 1-hour occupation. 

 

In some areas there is a risk that if a single CORS site is 
unavailable, your OPUS-RS job will not be processed. 
Caution and planning are suggested for OPUS-RS jobs. 

http://geodesy.noaa.gov/OPUSI/Plots/Gmap/OPUSRS_sigmap.shtml
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OPUS-Projects 

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 OPUS-Projects will allow you to combine the 
observation files from multiple receivers and multiple 
sessions. 

There is an excellent article and video describing OPUS 
tǊƻƧŜŎǘǎ ƛƴ ǘƘŜ hŎǘƻōŜǊ нлмо Ψ!ƳŜǊƛŎŀƴ {ǳǊǾŜȅƻǊΩ ƳŀƎŀȊƛƴŜΦ 
{ŜŀǊŎƘ ŦƻǊ άht¦{-tǊƻƧŜŎǘǎΥ ¢ƘŜ bŜȄǘ wŜǾƻƭǳǘƛƻƴ ƛƴ Dt{έ ǘƻ 
find a full resolution PDF. 

OPUS Error Messages and Failures 
There are lots of possible error messages when processing 
OPUS solutions. It is our experience that almost all errors fall 
into a single category: 

άThere is not enough nearby CORS data to effectively 
ǇǊƻŎŜǎǎ ȅƻǳǊ ƻŎŎǳǇŀǘƛƻƴΧyet.έ 

In general, the solution is nearly always the same: 

άWait until more data becomes available and resubmit 
your job.έ 

If you are processing OPUS-RS jobs in an area with very few 
CORS stations, and one CORS station was offline, waiting will 
not help. OPUS-Static is the solution for locations where 
OPUS-RS is not dependable. 

CORS stations can report observations hourly or daily. In 
some areas (typically UNAVCO PBO sites) most of the sites 
report once at the end of each day (GMT.) So data that is 
needed to process your job is not available until 4:00 am 
GMT on the day after 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 folder. OPUS 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: p4490900.14o                         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)  

         Y:     - 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:   46 15 35.23578      0.005(m)           46 15 35.25052  0.005(m)  

     E LON:  240 22  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) [NAVD88 (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 orbit [precise] should be precise or rapid (not-ultra rapid.) 
> 90% observations used or > 80% # Fixed Ambiguities 
> 50% Fixed Ambiguities or > 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 that obstruct the view above 10° 
elevation, the number of observations used will be lower. 

mailto:ms@igage.com
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Make sure you use the left-hand column (NAD_83) results, 
not the right-hand column (IGS08.) 

Be careful with heights. Both ellipsoid and orthometric 
heights are listed. The orthometric height is NAVD88 GPS 
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 careful to convert 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 of Ft/M scale factor can result in a 30 
foot coordinate blunder! LŦ ȅƻǳ ǊŜǉǳŜǎǘ ŀƴ Ψ9ȄǘŜƴŘŜŘ 
CƻǊƳŀǘΩ ht¦{ ǊŜǎǳƭǘǎΣ ǘƘŜ ǎǘŀǘŜ ǇƭŀƴŜ ŎƻƻǊŘƛƴŀǘŜǎ ŀǊŜ 
computed and returned at the bottom of the report. 

If your survey is at a significant elevation (> 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. 

Getting ready to use OPUS 
OPUS is a great tool for grounding your survey. But OPUS is 
part of a larger toolset. Before you begin a project take a 
ƳƻƳŜƴǘ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ ǘƘŜ Ψ.ƛƎ tƛŎǘǳǊŜΩΥ 

A. What are your GOALS? 
a. Required accuracy 
b. Horizontal and Vertical Datum; Geoid model 

choice 
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c. Survey style: OPUS-Static, OPUS-Rapid Static, 
OPUS-Projects 

d. Consider FGDC Standards: 

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

B. Are there passive marks available for control? 
a. Will CORS, passive or a combination control 

the survey? 
b. Are local passive marks recoverable, 

undisturbed, sufficient quality, stable and 
GPS friendly? 

c. Where are the nearby NGS CORS (active) 
ƳŀǊƪǎΚ ¢Ƙƛǎ ǿƛƭƭ ŘŜǘŜǊƳƛƴŜ ΨwŀǇƛŘ {ǘŀǘƛŎΩ ƻǊ 
Ψ{ǘŀǘƛŎΩ ŀǾŀƛƭŀōƛƭƛǘȅΦ 

C. OPUS-Rapid Static Requirements 
a. Find the closest 9 CORS sites with available 

observations 
b. A minimum of 3 CORS stations within 250 KM 

are required. 
c. Your site must be within 50 km of a polygon 

created by the remaining available CORS. 
d. If the eligible CORS count is low, check the 

past reliability of recent observations to 
insure that there is a high probability of 
sufficient sites for OPUS-RS to compute a 
solution. ¦ǎŜ ǘƘŜ /hw{ Ψ5ŀǘŀ !ǾŀƛƭŀōƛƭƛǘȅΩ ǘƻ 
check for recent observations: 

  
D. Mission Planning: Satellite Availability and Network 

Planning 

http://www.fgdc.gov/standards/projects/FGDC-standards-projects/accuracy
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a. How many receivers will you use for 
simultaneous observations? If you are using 
OPUS-Projects then More = More-Better. 

b. /ƘŜŎƪƻǳǘ ƻƴƭƛƴŜ Ψaƛǎǎƛƻƴ tƭŀƴƴƛƴƎΩ ǘƻƻƭǎ ŦƻǊ 
U.S. satellite availability using reasonable 
masks (>15 degrees) during collection 
periods. If there are any periods with fewer 
than 6 {±Ωǎ ƻǊ t5ht{ ƘƛƎƘŜǊ ǘƘŀƴ оΣ Ǉƭŀƴ ƻƴ 
occupying points longer. 

E. How long will you observe a site? Again: 

 
F. Are your sites GPS 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 plus battery-to-receiver cables with 12V 
external battery 
o Compass for orienting receiver to North, current declination 
o Fixed Height Tripods: Bubbles calibrated? Height verified? 
o Tripods / Bipods /Tribrachs / Tribrach adaptors: Tribrachs 
calibrated? 
o Tools for adjusting bubbles (the correct Allen wrenches) 
o Measure tape for slant measurements 
o Digital Camera, batteries, memory: take 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 Schedule, pencils 
o Cell phone 
o Flagging, paint, PK nails, hubs, rebar, caps, hammer 
o Fluorescent vest, hat, bug dope, sunscreen, lunch, water, traffic 
control equipment  
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o Names, addresses, telephone numbers of property owners 
o Gate keys / combinations  

Using OPUS-Projects 
If you are contributing occupations to a registered OPUS-
Project (note that NGS Training and authorization is required 
ǘƻ ǳǎŜ Ψht¦{-tǊƻƧŜŎǘǎΩύ, the X9x-Download tool can assist 
you when uploading files: 

1. Turn ON OPUS-tǊƻƧŜŎǘǎ ǎǳǇǇƻǊǘΦ hƴ ǘƘŜ Ψ/ƻƴŦƛƎǳǊŀǘƛƻƴΩ 
ǘŀōΣ ǎŜǘ Ψ{Ƙƻǿ !dvanced SettingsΩ ǘƻ ά{ǳǇǇƻǊǘ ht¦{-
tǊƻƧŜŎǘǎέΥ 

 

2. Add the NGS registered OPUS-tǊƻƧŜŎǘǎ ΨtǊƻƧŜŎǘ LŘŜƴǘƛŦƛŜǊΩ 
supplied by your project administrator: 

/ƭƛŎƪ ǘƘŜ άҌέ button 

 

Enter the exact identifier 

  

as the new project name. 

Select the new Project 

  

and check the newly displayed Ψht¦{-tǊƻƧŜŎǘΩ ŎƘŜŎƪōƻȄΦ 
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3. Now, when you submit an occupation that has been 
moved to the project, the upload tool will automatically 
ǇǊŜǎǎ ǘƘŜ Ψht¢Lhb{Ω ōǳǘǘƻƴ ƻƴ ǘƘŜ ht¦{ ǎǳōƳƛǎǎƛƻƴ ŦƻǊƳ 
and fill in the project identifier: 

 

Troubleshooting the X9x-OPUS 
Reciever 
1. wŜŎŜƛǾŜǊ ǿƻƴΩǘ ǘǳǊƴ ƻƴΥ 

Battery is installed backwards or upside down! Remove and 
install properly. 
Battery is fully discharged: Charge battery or use external 
power. 
Contacts on battery are dirty: Clean battery and receiver 
contacts with a soft cloth. 
Battery is bad: Try 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 every 5-seconds. 
IƻǿŜǾŜǊ ƴƻ {±Ωǎ ǿƛƭƭ ōŜ ǘǊŀŎƪŜŘΦ 
The receiver should begin tracking within 30-seconds after a 
warm start. After a cold start (off for more than 1 week) it may 
take 90-seconds for the receiver to begin tracking. 

3. Is the receiver storing observation data? 
The right-hand YELLOW LED will flash once every time data is 
stored to the current occupation file. The default recording 
rate is 5-seconds, 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 recording of data and close the 
observation file by pressing and holding the BLUE Record 
button. You can verify the mode by quickly pressing the record 
button: 
If the GREEN radio LED flashes, then the receiver is 
RECORDING. 
If the YELLOW files LED flashes, then the receiver is NOT 
RECORDING. 

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

рΦ ¢ƘŜ Dt{ ǊŜŎŜƛǾŜǊ ǿƻƴΩǘ Ƴƻǳƴǘ ŀǎ ŀ 5ƛǎƪ 5ǊƛǾŜΦ 
A. Before plugging GPS cable into your PC try turning on the 
GPS and waiting for 20 seconds? 
B. Unplug, wait 15-seconds, try again 
C. Try another USB port. 
D. Use an external USB Hub (this fixes intermittent disk 
mountsΣ ōǳǘ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǿƘȅΦ) 
E. Try other computers. 
F. Try turning off your PC, wait a minute and then turn on 
again. Reinsert the USB cable. 
G. Get the DevView tool from 
http://www.nirsoft.net/utils/usb_devices_view.html and use it 
to uninstall the errant device driver for the GPS receiver. 
Download the USBDeview tool, there is a 32-bit and a 64-bit 
version, choose the correct version for your computer. 
¦ƴȊƛǇ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ½Lt ŦƛƭŜΣ Ǌǳƴ ǘƘŜ ά¦{.5ŜǾƛŜǿέ ǘƻƻƭ as an 
administrator. 
Unplug the GPS receiver. 
[ƻƻƪ ŦƻǊ ǘƘŜ ŜƴǘǊȅ άh[La9· [t/мтсс {ǘƻǊŀƎŜ ¦{. 5ŜǾƛŎŜέΣ 
right-ŎƭƛŎƪ ƛǘ ŀƴŘ ά¦ƴƛƴǎǘŀƭƭ {ŜƭŜŎǘŜŘ 5ŜǾƛŎŜǎέΣ ŀƴǎǿŜǊ ȅŜǎ ǘƻ 
Ψ5ƻ ȅƻǳ ǿŀƴǘ ǘƻ ǳƴƛƴǎǘŀƭƭΚέ ǿŀƛǘ мл-seconds and then plug the 
GPS receiver back in. 

6. ̧ Ŝƭƭƻǿ ŀƴŘ DǊŜŜƴ [95Ωǎ CƭŀǎƘ hnce Each Second 
LŦ ȅƻǳǊ ǊŜŎŜƛǾŜǊ Ƙŀǎ ōƻǘƘ ǘƘŜ ¸9[[h² ŀƴŘ Dw99b [95Ωǎ 
flash simultaneously: 

http://www.nirsoft.net/utils/usb_devices_view.html
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   BLINK SIMULTANEOUSLY OR UNEXPECTEDLY 

 

Then the internal flash memory directory block has 
become corrupted. This is a status message indicating that 
the receiver is unable to open or write to a new file in the 4 
GB Flash memory. 
Follow these instructions to fix this issue: 

¶ Attach the receiver to a computer, it will mount as 
a disk drive letter. Note the drive letter. If your 
operating system requests that you check the 
disk for errors, do so. 

¶ Download all of the current files from the receiver 
using the X9x-Download tool. 

¶ Reformat the X9x-OPUS receiver using the 
Windows Explorer on your computer. 

More Information 
The receiver is a flash memory drive. Just like a real 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 the receiver 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 
ǊŜŎŜƛǾŜǊΩǎ ƳŜƳƻǊȅ ǿƛƭƭ ǎǳŦŦŜǊ ǘƘŜ ǎŀƳŜ ƛǎǎǳŜΦ {ƻƳŜǘƛƳŜǎ ŀ 
Ψ/ƘŜŎƪŘƛǎƪΩ ƻǇŜǊŀǘƛƻƴ ǿƛƭƭ ŦƛȄ ǘƘƛǎ ƛǎǎǳŜΣ Ƙowever a drive 
format will always fix this issue. 
The chance of the battery expiring at the exact same 
moment that the receiver is writing occupation to the flash 
memory is extremely low: the write occurs once every 5-
seconds (by default) and the write operation is very-very 
quick. In addition, the receiver monitors the battery 
voltage and automatically closes output files and shuts 
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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 downloading 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 is best to use a freshly charged battery 
when downloading a receiver to a PC. 
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X90-OPUS / X900S-OPUS 
10-Pin Connector 
 

 

 

 

 

 

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

  

PIN Signal 
Name 

Description  

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 (9-15 V DC)  

4 PWR External Power Input (9-15 V DC)  

5 GND External Power Ground  

6 GND External Power Ground  

7 USB PWR  

8 D-  

9 D+  

10 Not Used  
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X90-OPUS / X900S-OPUS 
PC Data Cable 
The supplied interface cable includes connections for GPS, 
USB, Serial and External Power: 

 
Interface Cable 

 
External Power 

 
Battery Clips 

External power should be in the range: 9 VDC to 18 VDC.  

The supplied battery clip cable includes a fuse and is reverse 
polarity protected. 
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X90-OPUS Antenna Calibration 
The NGS (National Geodetic Survey) Absolute calibration for 
the X90-OPUS is:  ά/I/·фл5-OPUS    NONEέ: 

L1 Offset:  089.3 mm L2 Offset:  101.7 mm 

 

Radius to edge of knob on case: 0.117 M (0.386 Ft);  
Slant Measurement Point (bottom of blue gasket) height above ARP:  
     0.047 M (0.155 Ft) 
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X900S-OPUS Antenna Calibration 
The NGS (National Geodetic Survey) Absolute calibration for 
the X900S-ht¦{ ƛǎΥ  ά/I/X900S-OPUS     NONEέΥ 

L1 Offset:  81.35 mm L2 Offset:  97.55 mm 

 

Radius to edge of knob on case: 0.10195 M (0.334 Ft);  
Slant Measurement Point (bottom of blue gasket) height above ARP:  
     0.04000 M (0.132 Ft) 
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Converting a Ψ{ƭŀƴǘ IŜƛƎƘǘΩ ǘƻ ΨVertical IŜƛƎƘǘΩ: 

The X9 Download tool automatically converts from Ψfeet to 
metersΩ ŀƴŘ from Ψslant to verticalΩ ǳǎƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘƭȅ 
selected receiver model.  

If you have a vertical measurement in feet you can enter an 
ΨCΩ ŀŦǘŜǊ ǘƘŜ measured vertical height: 

 ά4.512 Fέ  becomes ά1.375έ meters vertical 

If you have a slant height ƛƴ ŦŜŜǘ ȅƻǳ Ŏŀƴ ŜƴǘŜǊ ŀ ΨC{Ω όƻǊ Ψ{CΩύ 
after the measured slant height: 

 ά4.512 FSέ becomes ά1.323έ meters vertical 

If you have a slant height in meters, enter an Ψ{Ω ŀŦǘŜǊ ǘhe 
measured slant height: 

 άмΦрно {έ  becomes ά1.472έ meters vertical 

Manually Converting Heights 
Receiver r (meters) h (meters) 

X90S-OPUS 0.117 0.047 

X900S-OPUS 0.102 0.040 

ὺ ЍÓ Ò È 

Examples 
Measured 

Slant s 
(feet) 

 
Slant s 

(m) 

X90-OPUS 
Vertical v 
(meters) 

X900-OPUS 
Vertical v 
(meters) 

6.965 2.123 2.073 2.081 

5.148 1.569 1.518 1.526 






