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FEATURES 

Sutronôs Xpert is designed to be the heart of a wide range of remote monitoring and control 

systems. The Xpert is a highly modular design that is scalable to handle simple to complex 

requirements. 

Key Features 

Intuitive, EzSetup and a graphical block-oriented setup. 

Unlimited expansion with I/O Modules. 

Software extensibility with DLL libraries. 

Features 

USB and SD card support for log memory expansion. 

Multiple, independent log files. Changes to setup do not affect logged data. 

Modular design ï you build the logger from modules offered by Sutron. 

Expandable ï additional modules can be added as needed. 

Scalable ï handles simple as well as complex sites. 

Low power consumption ï sleep modes with low quiescent power, low operating power. 

Battery operated ï each module operates off of 9.5 to 16 VDC. 

Wide temperature operation ï -40 to +60C. 

High reliability and robust ï no fuses, fault tolerant, lightning protection. 

Multiple telemetry ï can add telephone, LOS Radio, GOES, METOESAT telemetry. 

Plug-n-play ease of setup ï the system is setup with ease. Install a new module, and the system 

automatically detects it and allows it to be configured for operation. 

Flexible measuring and recording ï The setup allows separate measuring schedules for data as 

well as individual recording intervals. 

Open design ï the system will operate with sensors and modules manufactured by others. 

Takes measurements from low cost sensors. 

High-speed data transfers ï data downloads to PC at 115k baud. 

Time accuracy of ten seconds per month over full temperature range. 

http://www.sutron.com/
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HIGHLIGHTS 

EzSetup and Graphical Setup ï The Key to Flexibility 

A unique part of the design is the ability to use the EzSetup and/or the graphical block-oriented 

setup. Many simple measurements are quickly setup using EzSetup, for even more flexibility the 

graphical setup blocks of various types are connected together to graphically represent data flow 

from all sensors, with data flowing from left to right. An example EzSetup is shown below on 

the left and a graphical setup is shown below on the right. 

      

 

I/O Modules ï The Key to Expansion 

The Xpert epitomizes the concept of expandability. By itself, the Xpert functions as a highly 

capable SDI-12 v1.3 compliant logger. To add a sensor with an analog or digital output, simply 

connect a Sutron I/O module in through the unitôs I2C port. Need to add more sensors than one 

module will support? Simply stack additional modules onto the first. The Xpert supports a nearly 

unlimited number of analog and digital I/O modules, so running out of I/O is never an issue. 

DLLs ï The Key to Modularity 

The Xpert software is modular and utilizes Windows DLLs (Dynamic Linked Libraries). DLLs 

are additional software components that can be added to the system at any time without having to 

update the main software. This makes adding a new feature to the Xpert that was not available 

when the unit was purchased easy - simply download the new DLL from the Sutron web page, 

and send it across to the Xpert. This might be done, for example, to add support for a new sensor, 

or to add some newly released communication capability to the unit. Some customers can even 

create their own DLLs using Microsoft Visual C++ and a Software Development Kit (SDK) 

provided by Sutron. 

EzSetup Measurements 

 
Graphical Setup 

http://www.sutron.com/
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PRODUCT DESCRIPTION 

The Xpert data acquisition platform is based on a 32 bit microprocessor, the Microsoft Windows 

CE operated system, and a touch-sensitive graphical display (optional). The Xpert comes in two 

models: one with a touch screen and one without a touch screen. Sensors are added to the system 

via the SDI-12 port or via I/O modules that plug into the I2C port. For data retrieval, the Xpert 

comes with up to four serial ports for connection to satellite, modem, a PC, the Internet, etc. In 

addition, every unit comes with a minimum thirty-two megabytes of flash disk for data and 

program storage and thirty-two megabytes of RAM for program execution. All units support 

expanding storage up to 2GB via the SD card slot. All inputs to the systems can be found at the 

bottom side of the unit, as shown below. The Xpert requires power from an external battery of 

9.5-16 VDC. 

All the functionality in the Xpert can be accessed through the touch screen of the device. The 

screen can be activated either with the special stylus that came with the system or with a finger. 

All the operations necessary to operate the unit can be done via the graphical interface on the 

touch screen. For units without a touch screen, the windows based program Xterm.exe provides 

the necessary screens for operation. 

Xpert (Shown with display and 4 additional com ports)  

 

 
Xpert (with display and 4 additional com ports) 

http://www.sutron.com/
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Xpert Connector Panel 

Models 

The Xpert comes in several different models. The available models include: 

8080-0000-1B Xpert with Display and Backlight 

8080-0000-2B Xpert with Display and Backlight and 8 Serial ports 

8080-0000-3B Xpert with Display and Backlight, 7 RS-232 and 1 RS-485 serial port 

8080-0001-1B Xpert without Display 

8080-0001-2B Xpert without Display, with 8 Serial ports 

In addition, the following are available as add-ons to the system. 

Xpert Telemetry Modules 

8080-0005-1  Speech modem 

SL2-G312-1  Satellite Transmitter 

Xpert I/O Modules 

8080-0002-1 Xpert, Digital I/O, 8 Channels 

8080-0002-4 Xpert, Digital I/O, 8 Channels with Surge Protection and 24ò Cable 

8080-0003-1 Xpert, Precision Analog I/O, 6 Channels 

8080-0003-3 Xpert, Precision Analog I/O, 6 Channels with Surge Protection and 24ò Cable 

8080-0007-1 Xpert, 10 channel, 16 bit Analog I/O 

Termination Boards 

6461-1239-1T RS232 Surge Protection 

6461-1240-1T Phone Surge Protection 

6461-1241-1T SDI Surge Protection 

6461-1242-1T Power Protection

http://www.sutron.com/
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UNPACKING 

Carefully unpack the Xpert and other components that came with the system. Note that some 

items come standard with every Xpert while other items are optional. 

Standard Items 

The following items come with every Xpert that is shipped: 

One Xpert. 

One stylus for use with the touch screen (only with models that have a touch screen). 

One CDROM containing PC Utilities and manuals 

One DB9 M-F serial cable. 

Common Optional Items 

The next items - sold separately, either because they can be shared between systems or because 

not all installations require them - are often also included: 

A DB9 M-F serial cable for I/O Modules. 

One or more Analog I/O modules. 

One or more Digital I/O modules. 

One or more termination boards. 

System enclosure box. 

Lead acid battery. 

Solar panel regulator. 

Other Optional Items 

One or more of the following might also be included: 

Analog, digital or SDI-12 sensors. 

Modem, Line-of-Site Radio or Satellite transmitter. 

Antenna. 

http://www.sutron.com/
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INITIAL CHECKOUT 

Powering Up 

To start the Xpert, connect power (9.5 to 16 VDC) to the G and + power connections on the left 

side of the terminal strip (labeled PWR). When power is applied, the Xpert will first display a 

startup screen and then, if configured to do so, display the login screen. Note: do not touch the 

screen during power up as this may cause the Xpert to run one of its special power-up routines. 

Adjust the Contrast (optional) 

On the Xpert, if the login screen is not readable the contrast may need adjustment. Try tapping 

the display in the upper right corner to darken the display or tap in the lower right corner to 

lighten it. Wait at least 2 seconds each time you tap the display for the adjustment to take effect. 

If tapping the display has no effect, the application program is probably not running. Refer to the 

troubleshooting section for help to diagnose the problem. 

Verify Touchscreen and Display Work 

To verify the touchscreen and display work, press the Setup Access button on the login screen. 

Then press the button labeled é next to the station name. Use the stylus, enter a name for the 

station and press OK. If the Xpert does not respond properly to the stylus, the touchscreen may 

need calibration. Refer to the troubleshooting section for help to recalibrate the touchscreen. 

Verify XTerm Works 

XTerm is a program that connects your PC to the Xpert. Using XTerm you will be able to setup 

and test an Xpert or Xpert without display. See Chapter 6 for the details on how to install and run 

XTerm. 

Verify I/O Modules Work 

If you purchased separate I/O modules with the Xpert, connect the I/O modules together, and 

then using a 9-pin cable, connect them to the I2C port on the Xpert. You can connect the cable to 

either side of the I/O modules.  

Once the modules have been connected, use the stylus (or PC mouse if using XTerm) to select 

the tab labeled Setup. If you donôt see it as one of the tabs, use the scroll buttons to the right of 

the tabs to bring it into view. Now press the + in front of the I/O Module branch. You will now 

see a list of the modules you have connected to the system. If any have the same name, then the 

module number will have to be changed in order to differentiate them. Changing the module 

number is described in the Naming I/O Modules section. If you do not see the + in front of I/O 

Modules, the system was not able to detect any I/O modules. Check your cable to the I/O 

modules. Make sure you are connected to the I2C port. Refer to the troubleshooting section for 

help if you cannot get the system to find the I/O modules. 

The initial checkout of the Xpert is complete. 

http://www.sutron.com/
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Optional SLL Library 

Sutron has written several custom sll's for various customers. These sll's are provided in all 

upgrades for convenience. While most of these sll's are specific to certain sensors, special 

processing, etc., other customers may find a use for them. Listed below are all the extra-slls that 

are provided in the standard upgrade zip file, along with a short description of their purpose. If 

you find that one of these sll's may be of some use to your application, and you want more 

information, please contact Customer Service. 

NOTE:  In some of these sll's, a serial interface is needed. In most cases, the blocks that are 

created, or setup tab entries that are made, will need to have full control of the com port. This is 

accomplished by leaving the com port set to "NONE" in the Coms (SSP/CL) branch under the 

setup tab. Refer to the specific documentation for the sll to see if the com port is to be defined in 

Coms (SSP/CL) or not. 

Aanderaa.sll The purpose of this SLL is to receive data from an Aanderaa 

logger, but may also be used to parse any space or comma 

separated numeric data using an RS-232 com port. 

AirGap.sll The purpose of this SLL is to allow users to connect a MIROS Air 

Gap water level sensor to one of the COM ports. 

AlohaHazmat.sll Formats and outputs messages specific to the Aloha Hazmat PC 

desktop software via com port. Supports Aloha weather station. 

ASWell.sll This SLL implements a custom processing block to support 

Alamosa Salvage Well control. 

ATDisplay.sll The purpose of this SLL is to allow users to display information 

from and Xpert/Xlite LOG file on an Adaptive Technologies 

display device.    Adaptive Technologies offers a variety of indoor 

and outdoor displays that can be used to make information in an 

Xpert easily accessible to the public. 

AtoN.sll Adds ability to select sensor values for inclusion into an AIS 

Message 8 broadcast over an AtoN (Aid to Navigation) radio, 

e.g., the Mando 3 by Alltek. 

AWOS.sll This SLL implements custom processing blocks and reporting 

mechanisms to support AWOS weather stations. 

CoOp.sll This SLL implements custom sensor and processing blocks to 

support CO-OP weather stations. Sensors include OTT Rain 

gauge and Stevens Soil moisture probe. Processing block for the 

Geonor Rain gauge is also included. 

http://www.sutron.com/
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DGH.sll The purpose of this SLL is to connect any DGH output module, 

typically a 4-20mA or 0-5V, to a com port. The DGH module 

simply needs to respond to the following output string: 

$1AO+0yyyy.yy     

followed by a CR. Refer to App note 33 for details on use of this 

block. 

Evapotran.sll The purpose of this SLL is to add an Output block to weather 

stations that will calculate daily potential evapotranspiration 

(ET0) 

GPRS.sll This SLL adds support for GPRS cell modem communications, 

both transmissions and incoming message processing. 

GPRS232.sll This SLL provides a general purpose RS-232 communications 

block, intended to enable measurement of a variety of RS-232 

sensors. 

IMD.sll  This SLL implements custom reporting functionality required by 

IMD. 

IECModbus.sll This SLL extends the capabilities of the modbus sll to work with a 

device built by Applied Systems Engineering to interface to an 

IEC-104 network. 

Iridium.sll This SLL adds support for Iridium cell modem communications, 

both transmissions and incoming message processing. 

LCRAPLCDriver.sll The purpose of this SLL is to connect a serial input PLC to one of 

the COM ports.  The PLC is used to provide remote output of the 

headwater and tailwater levels in reservoirs 

LCRASerialDisplay.sll The purpose of this SLL is to connect a two-line Adaptive 

Alphaã display to one of the COM ports. The purpose of the 

display is to provide remote output of the headwater and tailwater 

levels in reservoirs. 

ManualEntry.sll This SLL adds a block that allows the user to enter observed data 

measurements manually.  

Modbus.sll The purpose of this SLL is to add the ability to communicate via 

modbus to the Xpert/9210. For more information, see the 

document ñXpert Modbus SLL User Manualò, available under 

separate cover. 

NIFC.sll The purpose of this SLL is to provide the necessary blocks to 

connect sensors used in Fire Weather applications. 

http://www.sutron.com/
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NOS.sll This SLL implements a reporting mechanism for NOS stations 

using the user login and a data file to determine the report 

contents. In addition, this sll adds average and measure blocks 

that allow data time-stamps to be centered on the interval. 

Pflow.sll This SLL implements custom pump flow rate and duration 

calculations. 

PPP.sll This SLL adds support for PPP and SLIP protocols, as well as 

support for SSP messaging over related devices. 

PPSaver.sll This SLL implements custom power-saving measurement and 

communication algorithms for Poland Power project. 

QFE.sll This SLL adds a sensor block used to calculate standard 

atmosphere based on elevation.  

QuadW.sll This SLL adds the QuadW sensor block, used to measure a 

quadrature sensor connected to a Weeder Tech WTDIN-M 

module.  The WTDIN-M module is capable of tracking 

quadrature at much faster rates than the normal Quad block in the 

Xpert.  A single QuadW block reads all four channels of the 

Weeder Tech module. The WTDIN-M will retain its measurement 

of position until power is removed. For more information, see the 

document, ñXpert QuadW SLL User Manual.docò, available 

separately.  

RDI.sll This SLL Implements RDI protocol. 

Relay.sll This SLL contains a block intended to control a relay. The block 

will set a digital output for a specified time duration, and then 

clear the output.  

RS485SDI.sll This SLL enables SDI over an installed RS485 com port, if any 

(Xperts may be ordered/upgraded to support RS485 via a change 

to internal hardware; 9210s normally support RS485 on COM4, 

and may also have internal hardware change for other ports). 

NOTE: for more information on using SDI-12 over RS485, see 

the 9210B user manual discussion of this SLL.  

SR50.sll This SLL enables measurement of SR50 ultrasonic height gauge. 

SRP.sll This SLL works with the 9210 only, prompting the user to 

download data after inserting a storage card. 

TerminalServer.sll This SLL adds commands to the remote command line interface 

based on the user login. 

http://www.sutron.com/
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VibratingWire.sll The purpose of this SLL is to allow users to connect a Canary 

Systems VW DSP serial interface to one of the COM ports on a 

Sutron Xpert or XLite (Model 9210) data logger.  The VW DSP 

can be used by itself to measure temperature and pressure from 

two vibrating wire sensors (e.g. those made by Geokon).  The VW 

DSP can also be wired to one or more Canary Systems 

MiniMuxes, providing the capability to measure from additional 

sensors in increments of 16 or 32 per MiniMux. 

VWireMux.sll The purpose of this SLL is to allow user to log multiple pressure 

transducer and optional thermistor readings by using a Canary 

Systems MiniMuxã digital switch. 

http://www.sutron.com/
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PREPARING FOR SETUP 

This section discusses various issues important to know before setting up the Xpert.  

Analyze the System 

Chapters 3 and 4 describe all the elements that go into setting up the Xpert. Before jumping in to 

setting up the unit, itôs useful to think about the nature of the problem the Xpert is being used to 

solve. The following questions can help guide that thinking: 

What data needs to be collected?  

What sensors will give this data? 

What is the raw output of these sensors, DC voltage, AC voltage, frequency, Serial, etc.? 

Can the built-in I/O handle all of these sensors, or are additional modules needed? 

How often should this data be collected? 

What processing is needed to convert this raw data into a meaningful value? Is there already a 

block defined to do this processing or is a generic input needed? 

Where does the data need to go once it is processed, to a Satlink, a modem, a LOS radio, a serial 

device (PC, display, printer) or just to a log? 

Chapter 5 describes several example setups that can help get you started in configuring the 

Xpert. If you need more help, don't hesitate to call our Customer Service department. Theyôve 

worked with many data collection and reporting scenarios, and can help you set up your system 

just as you need. 

Choosing the Right Block 

As Chapters 3, 4 and 5 will reveal, the Xpert setup is based on ñblocksò that perform a specific 

function on data collected from a sensor, or from another block. The Xpertôs Graphical Setup 

provides an interface to connect and configure these blocks. The Xpertôs EzSetup interface also 

uses blocks, though they are hidden from the userôs view.  

Hereôs a simple map of sensor types to block types:  

Sensor Type    Sensor Block 

DC voltage output   VoltMeter or ADC 

Resistance     ADC 

Frequency output   Counter or Frequency 

SDI-12 output    SDI-12 

RS-232/RS485 output  RS232 (GPRS232.sll) or Basic Sensor 

See Appendix A for a listing of all the different types of blocks available in the system.  

The most common measurement type is an analog measurement, i.e., either a voltage or 

resistance. Many analog sensors simply specify a +5 V excitation voltage and provide a slope 

and offset. The ADC block provides all the properties needed to make this measurement.  

For the most accurate analog reading, use the ADC blockôs Double Volts option, and multiply 

the given slope by 5. Double Volts will always return a ratio of REF / reading, meaning it will 

return a value between 0 and 1, since the slope for a +5 REF assumes an output of 0 ï 5. 

Multiplying the given slope by 5 will return the correctly scaled value. Using Double Volts will 
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require 2 analog channels. If the system is running low on analog inputs, the Voltage reading 

could be used, if you multiply the given slope by 2 (since Vref is 2.5). 

What if you donôt see a block that appears to do what you need? Starting with version 2.2, the 

Xpert supports Xpert Basic, a programming language with which you can write your own blocks, 

and other custom processing. Refer to the Xpert Basic Users Manual for more details. 

SDI-12 Sensors over RS-485 port on an 8080-0000-3B 

The 8080-0000-3B has the ability to use RS-485 for SDI-12 sensors that support SDI-12 over 

RS-485 interfaces (which the 3B provides via the COM9 connector).  

Differential SDI-12 is not a defined standard. It is a low power modification of an RS-485 

interface. It overcomes the cable limitation of SDI-12 since transmitted data is not referenced to 

the power supply ground. It does not utilize a power consuming DC termination resistor. The 

data signaling rate and protocol conform to SDI-12 standards. The specification can be obtained 

at http://www.sdi-12.org/ 

Four wires are needed to use the differential SDI-12 interface, two for power and two for data. 

Wire as follows: 

 

SENSOR 8080-0000-3B 

GND COM9 pin 5 

+12V in COM9 pin 9 with J4 configured for 

+12V 

RS-485(A)  COM9 pin 3  (idles high) 

RS-485(B)  COM9 pin 2  (idles low) 

same polarity as SDI-12 data line 

 NOTE: Since this is not a defined standard, the labeling of the data lines is also not 

standardized.  The A and B above reflect the naming utilized in the RS485 specification.  No 

harm will be caused by reversing the data lines, but there will be no communication. 

When no SDI-12 communication is occurring, no device is driving the data lines, but once the 

port has been opened for the initial communication, the Xpert applies a slight bias current to 

maintain the idle condition.  If the sensor is expecting a stronger idle bias, then that could be 

provided with external resistors.  Stronger biasing can be achieved by placing a 100K resistor 

from the COM9 pin2 data line to GND and another 100K resistor from the COM9 pin3 data line 

to +12V.   

NOTE: In this case, the com port settings in the Coms (SSP/CL) section of setup should be left 

as none. Coms (SSP/CL) is strictly for configuring SSP and Command Line communication 

devices (e.g., Modem, Voice Modem, Radio, SSP, and Direct). 

Redirecting SDI to COM9 on an 8080-0000-3B 

To redirect SDI-12 to COM9, the XPERT.EXE program must be run with the /SDI COM9: 

command line parameter. To do this, edit the autoexec.bat to look like this: 

http://www.sutron.com/
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\ flash disk \ remote.exe com1:115200  

\ flash disk \ xpert.exe /SDI COM9:  

Note: Be sure to include the colon after the 9. 

NOTE: Once the Xpert application has been configured this way, ALL SDI-12 sensors will use 

COM9 for communicating.  

 

http://www.sutron.com/
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Operating the Xpert 

 

 

This chapter describes how to operate the Xpert using its graphical user interface (GUI). If the 

Xpert has a touch screen display, the GUI is available on the front of the Xpert. If the Xpert does 

not have a touch screen, then a PC running XTerm must be used to get access to the GUI. See 

chapter 6 for instructions on how to install and run XTerm.  



 Bringing the Benefits of Real-Time Data Collection to the World 

Sutron Corporation, Tel: 703-406-2800, http://www.sutron.com  

18 

LOGGING IN 

User Access 

After connecting with Xterm, two choices of access are available ï Retrieval and Setup. Each 

succeeding level provides all the privileges of the preceding level. Therefore, users logging in 

under Setup Access can retrieve data, but users logging in under Retrieval Access cannot access 

the system setup. Multiple usernames/passwords (accounts) are allowed for these levels. If no 

users are added for a particular level, then that level can be entered without a password. 

  

Logging into the unit causes a note to be sent to the system log, recording the username and time 

of the login. The user accounts are maintained on the Setup tab under Users. Access to this tab is 

available to the Setup group only. 

Press the Logout button on the Main tab to logout. NOTE: If using Xterm, Logout does not close 

Xterm, it just logs you out of the system. 

The contrast  setting for the Xpert display can be changed from the login dialog (temperature 

extremes affect contrast considerably and can render the display unreadable without adjustment). 

Invisible ñbuttonsò exist in the upper and lower right corners of the screen. Each button is about 

an inch or so square. Pressing the upper right button increases the contrast setting, while pressing 

the lower right button decreases the contrast setting. 

Tab Overview 

To see all available tabs, login using the Setup Access button. Many tabs are available, clicking 

one of these tabs will bring it to the foreground for viewing. Of all the available tabs, the SETUP 

tab is used primarily to set the system up, the other tabs simply provide station status or details 

on collected data. 
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MAIN TAB 

After logging in, the display should look similar to the one shown below, with the MAIN tab in 

the foreground. The MAIN tab is where information about the station status is primarily 

displayed. 

Across the top of the screen is a text label that identifies the platform. Under this label are a 

series of tabs like the tabs on file folders. These tabs are used to provide quick access to the 

different functions.  

 

The screen image below reveals tabs for Main, Setup, Sensors, Data, Log and Status. The actual 

tabs displayed on a system depend on the DLLs installed in the system and the access mode 

selected at login.  

Date/Time 

Date and/or time are used to perform scheduled functions. The internal clock will keep time 

accurate to ten seconds a month over the temperature range of -40 to +60 C. The date and time is 

maintained even after power is removed from the system by a lithium coin-cell battery. NOTE: 

On Satlink systems, with self-timed transmissions enabled, the system will synchronize its clock 

to the Satlink periodically, maintaining higher clock accuracy. 

To change the date or time, press the . . . button to bring up the Set Date/Time window shown 

below. Use the stylus or the <<  or >>  buttons to move from one field to the next, and use the 

numbers in the virtual keypad to enter the new value. The values in the field can also be 

incremented or decremented via the +  and ï buttons. 

http://www.sutron.com/
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Station Name 

The station name is the general-purpose identifier for the station. It can be up to 16 alphanumeric 

characters. This name does not need to be the same as the GOES/METEOSAT identifier, but is 

used when connecting into a SSP system as the slave station name. When communicating to 

other stations, or a base station (PCBASE, XCONECT), this name is case-sensitive, therefore it 

should be entered in UPPERCASE letters to avoid confusion.  

NOTE: If the station name is changed, power must be cycled for SSP communications to use the 

new name When the Xpert is started, it will try to load a setup file with the same name as the 

station name. 

Station Status 

The Station Status box indicates both the recording and alarms states, and contains buttons to 

affect those states.  

The recording status box indicates the current state of recording (i.e., whether measurements are 

being made and logged). This box also indicates whether transmissions are enabled when 

recording is on. When recording is off, the status box reads ñOFFò and the button to its right is 

labeled Start. Pushing Start will start recording, changing the status box to read ñONò (or 

ñON+TXò, if transmissions have been enabled in the setup). The Start button then changes to 

read Stop.  

The alarm status box indicates the current alarm state. The current alarm state may be 

NORMAL, ALARM, or ALERT.  The Clear button is used to clear the current state (a clear 

during ALERT transmissions the system to ALARM, while a clear during ALARM 

transmissions the system to NORMAL). See Coms (SSP/CL) under Setup for more information. 

Contrast  

The contrast setting for the Xpert touchscreen display can be adjusted using the ñ<ò and ñ>ò 

buttons. The ñ>ò button increases the contrast while the ñ<ò button decreases it.  

Note: This contrast adjustment has no affect on the XTerm program, adjusting it from Xterm will 

affect the LCD though. 

This value is currently 

highlighted. Use keypad or 

+ - to change the value 

Use this to highlight the 

value to the left or right 
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Battery Voltage 

The Battery Voltage status area displays the supply voltage next óExt:ò. This value is measured 

and updated every 5 minutes.  

The internal lithium clock battery should be replaced every 5 years.  This battery is only used for 

preserving date and time when power is removed from the system.  If on power up, the system 

detects that it has lost the date and time, it will set the date to 1/1/1984.  No other operating 

parameters are preserved by this battery.  See Common Maintenance and troubleshooting for 

information on changing the battery. 

Logout 

Pressing Logout will re-display the login screen and turn off the display. You will need to touch 

the screen again to turn on the display. 

If using Xterm, the connection to the unit is not shut down on a logout. Close XTerm by pressing 

the X in the upper right hand corner to ensure the remote system can go into its lowest power 

mode. 

http://www.sutron.com/
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SETUP TAB 

The setup tab allows for viewing and editing system settings. The items shown in the setup tab 

will vary depending on the configuration of the system and the version of the system software. 

Some standard entries are: Graphical Setup, I/O Modules, Log Files, Self-test and Setup File. 

Examples of entries that might also appear include: Coms (SSP/CL), EZSetup Measurements and 

Satlink.  

 

Tree overview 

Items in the setup tab are displayed with branches that can be expanded or compressed by 

clicking the ó+ô or ó-ó next to the branch. This structure allows for displaying only as much 

information on the screen at one time as desired. 

The following table gives a brief description of the purpose of each item. The sections following 

the table give more detail on each item.  

 

Tree Item Description 

Basic Used to compile and schedule basic programs. See the Xpert Basic SLL 

Userôs Manual for more information. 

Coms (SSP/CL) Used to configure SSP and Command Line communications (e.g., 

communications with Xconnect, PCBase, Xterm, Hyperterminal, etc.). 

This section is not used with most extra sll's that use com ports, unless 

the documentation for that sll says to use a specific connection in the 

Coms (SSP/CL) setup. 

Note: See Chapter 7 for coms pinouts and jumper settings.  

EZSetup 

Measurements 

Used to define simple (single input) measurements. Sensor measurements 

defined here can be measured or averaged on a regular interval, have a 

slope and offset applied, be displayed on the front panel, be transmitted 

via Satlink or modem, and be used to identify alarm conditions.  
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Graphical Setup Used to define both simple and complex measurements. Measurements 

can have one or more inputs cascading into one or more outputs. Special 

processing blocks can be used to implement complex calculations, 

including polynomial, interpolation table, f(x,y), and others. See the 

Processing section in Appendix A, for descriptions of all possible blocks. 

I/O Modules Used to view address and serial numbers of I/O modules connected to the 

system. The 9210 has three modules built into it, AIO1, DIO1 and DSP1. 

Note: If you connect any external I/O modules to a 9210, their module 

number MUST be set to 2 or higher. See Naming I/O Modules. 

LAN Settings Used to turn on the LAN (Ethernet) at boot (i.e., when Xpert powers on), 

or automatically when a device is connected. The sub-item, ñLAN 

Setting ï Transmitò, is used to configure scheduled and alarm 

transmissions over the LAN. 

Log Files Used to view, and define new, log files. 

Satlink Used to configure a Sutron Satlink transmitter. 

Self Test Used primarily by the factory for verifying the unit meets specifications. 

Please note that external test harnesses and cables are required for all 

tests to pass.  

Setup File Used to manage setups. On power up, the setup file having the same base 

name as the station name is loaded, or if such a file doesnôt exist, the file 

ñdefault.ssfò is loaded, if it exists.  

SNTP Used to configure system time synchronization to an NTP network time 

server. 

Users Used to define system users in terms of name, password, access level, 

and inactivity timeout.  

Coms (SSP/CL) 

Coms SSP/CL (functions included in coms.sll) enhances the remote communications abilities by 

adding support for the Sutron Speech/Voice modem, alarm detection and transmission with 

Speech, or via a Hayes compatible data modem, a LOS Radio modem, or a direct connection. 

Note: GPRS, Iridium, and Satlink communications are not managed in this entry. See their 

respective entries on the Setup tab.  

SSP/CL com ports are configured for Remote in the autoexec.bat file; factory default is a direct 

connect on COM 1 with no alarms going out the port. To add support for alarms and/or speech to 

other COM ports, simply define them in the Coms (SSP/CL) entry in the Setup tab. Tthe system 

will then reconfigure remote to start running the new configuration immediately and update the 

autoexec.bat for the next power cycle. 

The Coms Tag block in the graphical setup is used to name SSP ñcur dataò points in the system 

and to specify speech phrases for Voice Modem, if defined. The Alarm block in the graphical 

setup is used to define what levels are considered ñin-alarmò, which may trigger alerts 

(transmissions) over SSP/CL communication devices. 

http://www.sutron.com/
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Alarm: A condition when one or more sensors exceed their alarm limits. 

Alert: A condition which when triggered will cause the system to transmit immediate 

messages. 

An Alert can be configured to occur when a sensor goes in to alarm, out of alarm, or both. When 

an Alert occurs the ñAlarm Status:ò on the Main menu turns to ALERT!. The system will then 

attempt to send an alarm message to the various configured devices. By default the software will 

try a Direct Connect first, then a LOS Radio, a Speech/Voice modem, and then finally a Data 

Modem. If at any time the ALERT is acknowledged, the system status will change to ALARM or 

NORMAL and the transmissions will stop. OFF will be displayed if alarm transmissions have 

been disabled by for instance a voice modem user or a Basic program. 

The Direct Connect, LOS Radio, SSP and RS485 blocks are also capable of sending alarm 

messages on a regular interval. There can be one interval for when the system is in ALARM and 

another for when everything is NORMAL. 

The [Clear] button (on MAIN TAB) is used to acknowledge an ALERT! condition manually, 

causing any alert transmissions to cease. If the system is still in ALARM that condition may be 

cleared as well by pressing the [Clear] button again, and the system should return to NORMAL 

until the next measurement occurs and any alarms are redetected. If ALERT transmissions have 

been disabled (OFF), then pressing the [Clear] button will re-enable them. 

 

COMS (SSP/CL) Setup Menu 

The Setup tab is used to assign the various devices to a port. This is done by clicking Coms 

(SSP/CL) and pressing [Edité]. This brings up the Com Port Setup Menu as follows: 
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The ports and baud rate you wish to use are selected from this menu. Each port can be 

configured as None, Direct, Radio, Modem, Voice, SSP or RS-485 (if RS-485 option is 

installed).  

Checking the checkbox next to each port will tell the Xlite to enhance and manage the port above 

and beyond what Remote alone does. This includes sending out alarms on the port, as well as 

handling speech dial-in, and dial-out, and support for SSP blocks which can be used to send and 

retrieve tags, or set the time. Typically, com1 would not be checked, as it is used for Xterm 

communications to setup the station. You would check it if you wanted to connect a 

communications device to com1 and see alarm data go out that port.  

The Master ID, which is the name of the PC Base Station in an SSP system, is specified here too. 

Other SSP parameters can be specified in the Setup menu, and pressing the Test button will test 

communications.  

SSP Settings 

Pressing the Setup button displays this SSP setup menu. This menu will allow additional settings 

for SSP communications, over a variety of devices. All entries, except # retries, are in units of 

seconds.  

 

Carrier Delay: When the com port is set for "RADIO" communications, this is how long to key 

the transmitter (assert DTR) to warm up the radio before sending data. With Sutron radios 
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typically 1 second or less is needed, but this may need to be increased if hardware repeaters are 

used in the network, as each hard-repeater in the network needs time to warm-up. 

Ack Delay: When the Xpert is acting as a master, this is how long to wait for a response to a 

request (aka an acknowledgement). The default value is 10 seconds, which is suitable for a single 

hop 1200 baud system. It may be reduced if higher-baud rates are available, or increased if store 

and forward repeater hops are necessary. 

# Retries: More precisely, this is the total number of tries. When an SSP request is made that 

requires a reply (such as a GetTag) the system will wait for the Ack Delay for the reply. If a 

reply is not received then one or more retries is performed. # Retries is the total number of 

attempts to make. The default value is 3. Combined with the default Ack Delay of 10 seconds, 

this means SSP will send the same message as many as 3 times, with a 10 second delay between 

each attempt before it will timeout and report a "tx error". All retry messages have the same 

FLAG SEQUENCE number as the original message. This is used to prevent the same message 

from being processed twice due to a long network delay. 

Reply Delay: When the Xpert is acting as a slave, this is how long the RTU will wait for a 

message before timing out. This delay includes the time needed for all retries to occur, so it's 

typically set to the value of AckDelay * (# Retries). The only situation where the Xpert acts as a 

slave currently is when it's receiving a new setup from a base station. The Basic GetMessage() 

function may be used to add slave operations to the Xpert, but the timeout value is specified as a 

parameter to the function.  

Retry Delay: This parameter is rarely used in the software and inserts an extra delay before 

attempting a retry, and is hence redundant with the AckDelay. Recommendation is to just leave it 

set to 0.  

TCPIP Alarm Setup Menu 

Pressing the TCPIP button displays the TCPIP Alarm Setup menu (requires V3.2 of the Xpert 

application or later). This menu allows alert and/or alarm messages to be configured to be sent to 

a base station over the LAN connection. The messages may be in SSP format or text format. 

Each URL is attempted in order (1 then 2, then 3) until the message has been successfully 

delivered (unless Send to All is enabled). As long as alerts are not disabled, when an alert occurs 

TCPIP delivery will be attempted first before other communication methods. 
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URL: Machine name or IP address to send a message to. Leaving an entry blank will cause it to 

be skipped.  

Type: Type of message to send. SSP selects an SSP message. The Xpert2 waits for an OpAck 

packet to be received to confirm reception. Computer selects a text message with a prompt to 

press ENTER to confirm reception. Data also selects a text message but it doesnôt wait for 

confirmation and assumes it has been delivered correctly if the TCPIP stack does not report an 

error making the connection and sending the message. 

Tx Normal Rate: Selects an interval at which a message will be sent when the system is in the 

NORMAL state  (entering 00:00:00 will disable this feature). 

Tx Alarm Rate: Selects an interval at which a message will be sent when the system is in the 

ALARM  state  (entering 00:00:00 will disable this feature).  

Send to All: If checked messages will be sent to all 3 URLs. If left unchecked then each URL is 

tried in order until a message has been delivered.  

Disable Alerts: If checked this will disable alert messages to be sent via TCPIP, but not Tx 

Normal or Tx Alarm messages. Alert messages occur when a sensor transitions in to (or out of) 

the alarm state.  

Options: The options button brings up further options that may be enabled for each URL. 

 

User Name: SSP alarms may require a user name in order to login to the server before the alarm 

message can be sent. The user name can be specified with this field, leave it blank if login is not 

required. 

Password: SSP alarms may require a password in order to login to the server before the alarm 

message can be sent. The password can be specified with this field, leave it blank if a password 

is not required. 

Port: The messages are sent using TCP socket communications with auto-detection of the Telnet 

protocol. The standard port for a telnet server (including the Xpert2ôs) is 23, but on a base station 

that port may not be available (or desirable) and hence a different port number may be selected 

with this field. 
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Communication Test Menu 

Pressing Test displays the following Test Menu. This menu gives communications statistics for 

the selected COM port along with a way to run some simple tests on the port. Key and UnKey 

force DTR on and off for the port. Send Mail and Check Mail can be used to communicate with 

other Xperts or a master station. Mail messages are simple text messages. Pressing Send Mail 

will cause the system to prompt you for a destination and a message. The destination can be a 

master station or another field station. For mail to work, you will need to have a dedicated or 

LOS radio communications link. Send and Check mail use Sutron Standard Protocol (SSP) for 

the mail messages. 

  

Coms Configuration Settings 

After you define a device under Coms, it is displayed as a sub-item of the Coms entry. See the 

picture below, where the comms devices ñRADIO2:ò and ñMODEM3:ò have been defined.  

 

To access the configuration settings for one of these devices, simply highlight the device in the 

tree, and press the ñEditò button. This will bring up the config settings that are specific to the 

device selected, which are described in the following sections. 
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Direct Connect Settings 

This dialog is used to configure the alarm and alert settings for the direct connection.  

 

Tx Normal Rate is the rate at which alarms are transmitted when no sensors are in alarm, and Tx 

Alarm Rate is the rate used when a sensor is in alarm. They can be set to 00:00:00 to inhibit 

timed alarm transmissions. Disable Alerts may be checked to prevent messages to be sent out the 

port when the system enters the alert state. 

Direct connections support two types of alarm messages. If SSP is detected, an SSP alarm is 

sent, otherwise a simple text message is sent, and a prompt is made asking for the alarm to be 

acknowledged. 

Voice Modem Settings 

This is the Voice Modem settings screen. 

 

When an alert occurs each phone number is tried in sequence starting with Phone #1, until an 

acknowledgement occurs. Or until the # Redials has been attempted on each number. The 

Answer mode can be configured to answer in Voice, Data, or Voice & Data. The Voice & Data 

mode prompts when it answers the phone to ñPlease press poundò. If the person dialing in 

presses the ñ#ò key on the telephone a voice message is spoken, otherwise a data carrier is 

transmitted and a data connection is attempted. The Dial-in and Dial-out buttons allow the Dial-

in and Dial-out messages to be configured. Speech phrases are stored in the \Flash 

Disk\speech\English directory or \Flash Disk\speech\[language] directory depending on which 

language is selected. 
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By default the voice modem will speak the specified Dial Out message. If the modem is unable 

to detect ñring-backò it may start speaking a phrase before someone answers the phone. Because 

of this, the message spoken should either be repeated or wait for a button to be pushed before 

speaking the alarm data. If a Dial Out message is not defined or the letter ñDò is placed at the 

beginning of a phone-number then a data alarm will be sent. The data message will try to 

automatically detect a PC Base Station and send an SSP message, otherwise a simple text 

message is sent and a prompt is made asking for the alarm to be acknowledged. 

 

Above is an example of the speech phrase editor screen. The combo box in the top left is used to 

select a speech command (such as ñSpeakPhraseò). The combo box in the top middle is used to 

select any optional parameters (such as the phrase to speak in this example). The [é] button is 

used to edit and/or add the command to the command list. [+] is used to move a phrase up in the 

list, and [-] is used to move a phrase down. [x] can be used to delete a phrase from the list. The 

combo box on the bottom of the screen can be used to select the language for the phrases 

displayed, this is used in conjunction with the ñLanguageò command to setup a bilingual speech 

phrase. 

Speech Dial-in and Dial-Out commands 

Command Description 

AckAlarms Acknowledges alarms in the system. Further alert transmissions will 

cease until a new alert occurs or itôs time for an alarm transmission. 

AnswerData Switches to answering the phone in data mode. 

Branch Branches to another part of the speech command specified by a user 

Label. Searching for the label begins with the first line in the speech 

command. 

BranchDTMF Waits for and branches based on a DTMF press. Searching for the label 

begins at the current line in the speech command. The phone will be 

hungup after 60 seconds if a button is not pushed. 

BranchNoDTMF Same as Branch, but the Branch is only performed if a DTMF button 

was not pressed on the phone. This is usefull for repeating a series of 
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phrases over and over until the user pushes a button. If a button is 

pushed, it will be queued, and should be processed by a BranchDTMF 

command. Normally there is a 90 second inactivity timeout that is 

reduced to 60 seconds when this command is used. The phone is 

hungup if an inactivity timeout occurs. 

Call Calls a subroutine in another part of the speech command specified 

by a user Label. This works just like the Branch command, except 

that control may be returned to the command after the Call when a 

Return is encountered. Subroutines may call other subroutines. 

DisableAlarms Disables further alarm transmissions using the Voice modem and 

other SSP devices such as LOS Radio. They may be re-enabled using 

the EnableAlarms command, by Basic program, or by accessing the 

main menu and pressing CLEAR on the ñAlarm: OFFò item. 

EnableAlarms Re-enables alarm transmissions that have been disabled with 

DisableAlarms. 

Hangup Hangsup the phone and terminates the speech command 

InputManual Inputs a number from the user. The number is entered with the DTMF 

keypad. ñ*ò may be used to specify a decimal point. Press the ñ#ò 

button is used to indicate the end. Pressing ñ*ò twice will allow the 

number to be re-entered. See SpeakManual, and StoreManual.  

Example: 

12*345#  

would enter the number 12.345. Negative numbers are not supported. 

Label Labels a section of the speech command, two types of labels exist. User 

and DTMF. DTMF labels are branched to in response to the 

BranchDTMF command, and user labels are branched to using the 

Branch command. 

Language Switches to the specified language folder. This effects all speech 

phrases that may be spoken (ex: SpeakPhrase and SpeakData) after the 

command. When adding phrases, be sure to select the appropriate 

language using the combo box at the bottom of the screen. Using 

subroutines (see Call and Return commands) itôs possible to create a 

single phrase that can be spoken in multiple languages. The key is to 

select the language with the Language command and then Call the 

bi/multi-lingual phrase. For this to work, the (.vox) speech files must 

be given the same name across the languages. 

Pause Delays the speech command for the specified number of seconds 

(resolution down to milliseconds) 

Return Returns from a subroutine by branching back after the last Call 

command. If the Call command wasnôt used, then control passes to the 

beginning of the phrase.  
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SpeakAlarms Causes all sensors with an attached ComTag to have their prefix 

phrase, value, suffix phrase and alarm status spoken. 

SpeakAllTags Causes all sensors with an attached ComTag to have their prefix 

phrase, value, suffix phrase and alarm status spoken. 

SpeakData Speaks just the last measured data value of the specified sensor. 

SpeakLiveData Forces measurement and speaks just the live data value of the specified 

sensor. 

SpeakLiveTag Forces measurement and speaks the prefix phrase, live value, suffix 

phrase and alarm status of the specified sensor. 

SpeakManual Speaks the last data entered by the user with the InputManual 

command (or 0 if no value has been entered). 

SpeakNum Speaks the specified number. 

SpeakPhrase Speaks the specified phrase. 

SpeakTag Speaks the prefix phrase, value, suffix phrase and alarm status of the 

specified sensor. 

StoreManual Stores the last data entered by the user with the InputManual command 

(or 0 if no value has been entered) in to the specified tag. This allows 

the user to change operating values of the system (use WaitForPass to 

authorize). 

WaitForPass Pauses until the user enters a DTMF sequence which matches the 

specified sequence. The system will timeout if the user doesnôt enter a 

code in less than one minute. 
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Use Branch USER / BranchDTMF / Label, to build a menu system. 

Label USER-0 

SpeakPhrase Hello welcome to the Sutron Xpert 

Pause 1.0 

SpeakPhrase Please press pound 

Pause 2.0 

BranchNoDTMF USER-0 

BranchDTMF 

Label DMTF-# 

Label USER-1 

SpeakPhrase For live data 

SpeakPhrase Please press 

SpeakPhrase 1 

Pause 1.0 

SpeakPhrase To acknowledge alarms 

SpeakPhrase Please press 

SpeakPhrase 2 

Pause 1.0 

SpeakPhrase To hang up 

SpeakPhrase Please press 

SpeakPhrase 3 

BranchDTMF 

Label DTMF-1 

SpeakAllTags 

Pause 1.0 

Branch USER-1 

Label DTMF-2 

AckAlarms 

SpeakPhrase Alarm 

SpeakPhrase Acknowledge 

SpeakPhrase Thank you 

Pause 1.0 

Branch USER-1 

Label DTMF-3 

SpeakPhrase Thank you 

SpeakPhrase Please call again 

Hangup 

Label DTMF-ANY 

Branch USER-1 

 

BRANCH 

DTMF will go to 

the DTMF 

number pressed. 

DTMF 1 speaks tags and 

DTMF 2 Acknowledges 

alarms, speaks alarms and 

then returns to the top menu 

(with BRANCH USER-0), 

DTMF 3 will hang-up the 

phone. 

Label DTMF-ANY say that if 

any other DTMF is pressed, 

return to the top menu. 

This introduction is repeated 

over and over (for up to 60 

sec) until the user presses the 

ñ#ò button on the phone. 
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LOS Radio/ SSP / RS-485 Settings 

 

This is the LOS Radio settings screen. There are only three settings here. The  Tx Normal Rate is 

the rate at which alarms are transmitted when no sensors are in alarm, and the Tx Alarm Rate 

which is the rate used when a sensor is in alarm. They can be set to 00:00:00 to inhibit timed 

alarm transmissions. Disable Alerts may be checked to prevent messages to be sent out the port 

when the system enters the alert state. 

The LOS Radio only supports sending alarms to PC Base Stations using SSP (Sutron Standard 

Protocol).  

The SSP and RS-485 options are very similar to the LOS Radio option. The primary difference 

being that SSP assumes a direct (SSP Only) serial connection between two devices, and RS-485 

assumes there is an RS-485 connection. The difference is in how the control lines are used, but 

the options are the same. 

Data Modem Settings 

  

This is the Data Modem settings screen. When a alert occurs each phone number is tried in 

sequence starting with Phone #1, until an acknowledgement occurs. Or until the # Redials has 

been attempted on each number. The redial delay  causes a pause between each redial attempt. 

The Data Modem connection support two types of alarm messages. If a PC Base station is 

detected, an SSP alarm is sent, otherwise a simple text message is sent and a prompt is made 

asking for the alarm to be acknowledged. 
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EzSetup Measurements 

EZSetup is used to define simple sensors based on a measurement interval. Sensors configured 

here may be measured or averaged on a regular interval, have a simple slope and offset applied, 

displayed on the front panel, transmitted via Satlink or modem and be used to identify alarm 

conditions. It is possible to configure an entire station using only this section for sensors, if no 

special processing is needed. 

Measurements that are set up in EzSetup work in parallel with measurements set up in the 

Graphical Setup. Hence, one popular practice is to set up simple sensor configurations in 

EzSetup, and more complicated sensor configurations in Graphical Setup. 

 

EzSetup organizes sensors by measurement schedule, similar to the way the 8210 data logger 

worked (though the Xpert can have multiple measurement schedules). Each measurement 

schedule has a set of sensors assigned to it. Whenever the measurement schedule executes, the 

sensors are measured.  

In the example above, two measurement schedules have been defined. The first schedule will 

measure ñAirTempò and ñTipBcktò every 15 minutes. The second will measure ñBattVoltò every 

hour. You can see the next measurement of AirTemp and TipBckt will occur at 11:15:00, and 

that the last measured values for each of these parameters were 15.6F and 0MM. Note: this status 

information does not update automatically. To update, select the root entry ñEZSetup 

Measurementsò, and press the ñRefreshò button.  

Editing a measurement or sensor requires recording to be turned off. When you try to create or 

edit a measurement or sensor, the system will prompt you to stop recording. When the create or 

edit is complete, the system will prompt you to restart recording.  

The measurements and sensors you define in EzSetup are stored in the Xpert setup file. If a setup 

file has been defined, it is saved automatically after making changes to EzSetup and leaving the 

Setup tab.  You may also explicitly save the setup by selecting the ñSetupò entry, and pressing 

the ñSave Asò button.  
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Measurement Schedules 

To create a new measurement schedule, select the ñ[New Measurement]ò entry and press the 

ñEditò button. To edit an existing measurement, select the entry in the tree and click ñEditò. To 

delete a measurement schedule, select the entry and click ñDeleteò. When creating or editing a 

measurement schedule, the following dialog is shown: 

 

Differences from an 8210: Editing an EzSetup measurement is very much like the measurement 

schedules on the 8210 with a few differences. The 8210 has two fields named Power Time and 

Sampling Time which are not supported, and the order of processing has also been changed a 

little. Specifically, on the Xpert, all the non-averaged sensors are measured first, so these 

measurements occur as close as possible to the measurement time. Then averaging starts 

immediately following, and continues until either the ñSamples to Averageò is exceeded or the 

average time has expired.  The average time expires when the next scheduled Measurement 

Interval is to start or the sampling window defined by the Sampling Interval and Samples to 

Average is exceeded. 

MEASUREMENT ENABLE:  This button is a quick way to disable a measurement if thereôs a 

temporary issue that doesnôt warrant completely deleting it.  

MEASUREMENT INTERVAL: Specifies how often the measurement is performed.   

MEASUREMENT TIME: Specifies when the measurement is performed.  This is can be 

viewed as an offset into the measurement interval and will typically be 00:00:00 as shown above. 

Setting it to 00:05:00 would cause the measurments to occur at 5 minutes, 20 minutes, 35 

minutes, and 50 minutes past the hour.  In other words, at 00:05:00 and every 15 minutes 

thereafter. 

SAMPLING INTERVAL:  For sensors with averaging enabled, the sampling interval specifies 

the timing between samples. Note: This should be at least as long as the time required to take the 

samples.  If not, the ñSamples to Averageò takes on a new meaning described below. 

SAMPLES TO AVERAGE:  Specifies how many samples to take in averaging a sensor.  Note: 

The sampling interval along with the samples to average defines a sampling window over which 

the samples will be taken. Sixty samples taken at a one second interval defines a sixty second 

sampling window.  In situations where the sampling interval is shorter than the time required to 
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take the samples, the unit will take consecutive samples for the duration defined by the sampling 

window.  In other words, if an SDI-12 sensor that took 2 seconds was being measured by the 

above setup, the averaging would be for 60 seconds (00:00:01 times 60) instead of 120 seconds 

needed for 60 samples.  The unit must collect over half of the samples before the average will be 

marked with a ñGò as good.  

MEASUREMENTS PER LOG:  Allows extra measurements to be taken which are not all 

logged. For instance, a value of 4 with a 00:15:00 interval would cause the 9210 to measure 

every 15 minutes, but log the specified sensor only every hour. 

LOG ID: When this field contains a string, all sensors associated with this measurement are 

logged as a group, with the Log ID used as the data setôs name. When the Log ID field is empty, 

all items are logged separately, each with itôs own time stamp, units, and quality data. NOTE: 

The maximum size of a log entry is 2048 bytes. Hence, be careful to not create a Log ID that 

results in an entry larger than that. Also note that only 256 bytes of data can be shown for each 

log entry on the Log tab. Of course, all 2048 bytes are included in an export of the log.  

After creating or editing a measurement schedule, itôs tree entry is shown collapsed. Expand the 

entry by clicking the "+" plus sign. This will show all the sensors assigned to the schedule. The 

order in which the sensors appear is important, as it determines the order in which the sensors are 

measured and logged.  

BAD VAL : When checked, the value specified is logged for data whose quality is bad or 

undefined, as would be the case for example when an I/O error occurs during measurement 

processing. Any value can be entered, but note, when ñNaNô is used, SSP time-tag data 

transmissions will include a ñnilò for the parameter, per the protocol specification.  

Sensor Configuration 

A new sensor is added to a measurement schedule by selecting ñ[New Sensor]ò and pressing 

ñEditò. To edit an existing sensor, select the entry and press ñEditò. To delete a sensor, select it 

and press ñDeleteò. When creating or editing a sensor, the following dialog is shown: 

 

NAME:  The name used when logging (except when Log ID is active), and when displaying the 

sensor value (in the EzSetup menu and the Sensors Tab). 

Use these arrows 

to move quickly 

between all 

sensors assigned 

to the current 

measurement 

schedule. 
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SENSOR: Defines the sensor type to measure. Click the box to see the list of all possible sensor 

types.  Note that each of these sensor types correspond to a sensor block that can also be used in 

the graphical setup. This means that all the descriptions for sensor blocks in Appendix A apply to 

the sensor type you select here.  

MORE:  This button brings up the configuration dialog for the selected sensor. See Appendix A 

for details on how to change the configuration. Note: Most sensors have many more important 

settings than can be shown on the EzSetup Sensor Configuration dialog. The additional settings 

are accessed by pressing ñMoreò. 

LOG:  When checked, the system logs the output to ssp.log. Logging to ssp.log, as opposed to a 

log specified by the user, ensures the data is available through legacy telemetry channels. When 

ssp.log does not exist, the user is prompted to create it when leaving Setup. 

AVG:  When checked, the system averages the sensor according to the sampling schedule 

defined in the measurement schedule.  NOTE: When using EzSetup to average both speed and 

direction of either the RMYoung and GillWind sensors, the system computes a unit vector 

average of wind direction, and a scalar average of wind speed.  However, this is only the case 

when the sensors have been set-up properly, where the system considers speed and direction as 

coming from the same sensor (i.e., the sensor outputs are ñlinkedò). You can verify proper setup 

by ensuring the speed and direction parameters are grouped together under the sensor entry. The 

following shows a proper setup for RMYoung. 

 

See the section ñMulti-Output Sensorsò for more information on how to ensure sensors with 

multiple outputs are set up properly. 

DSP: When checked, the sensor will be included when displaying current values from the 9210 

front panel. Pressing the DSP button will bring up a dialog that allows you to change the name 

and precision of the value shown on the front panel.  

SAT-ST: Checkbox enables Self Timed transmissions for this sensor. Clicking the ST box will 

bring up additional properties, see Self-Timed Parameter block in Appendix A for details on 

settings. 

SAT-RND: Checkbox enables Random transmissions for this sensor. Clicking the RND box will 

bring up additional properties, see Random Parameter block in Appendix A for details on 

settings. 

SAT-TRG: Checkbox enables this sensor to trigger random transmissions. Clicking the TRG 

box will bring up additional properties, see Random Group block in Appendix A for details on 

settings. 

GPRS, ISBD, LAN: Checkbox enables transmissions of this sensor over GPRS, Iridium, or 

LAN interfaces. Clicking the box next the check will bring up additional properties. GPRS.SLL 

or Iridium.SLL must be installed in order to use the GPRS or ISBD options, respectively.  
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COM-TAG : Checkbox enables this sensor for Coms (SSP/CL). Clicking the TAG box will 

bring up additional properties, see Coms Tag block in Appendix A for details on settings. 

COM-ALM : Checkbox enables this sensor for alarms via Coms (SSP/CL, e.g., modem, LOS, 

etc.). Clicking the ALM box will bring up additional properties, see Coms Tag block in 

Appendix A for details on settings. 

VALUE : The Value box shows the last measured value for the sensor. Press the value button to 

take a reading immediately and display it. Editing the value (by pressing é) will modify the 

Offset such that future readings will equal the entered value. Simply set the offset back to 0 to 

undo this. 

RT. DIGITS : Sets the number of right digits used when displaying and logging the sensor. 

SLOPE/OFFSET: The current slope and offset assigned to the sensor.  

MODULE/CHANNEL/PORT/ADDR : These settings mirror those found in the sensor 

configuration dialog. The setting will appear only when the selected sensor type supports the 

property. For example, when the sensor type is ADC, the Module and Channel properties are 

shown in the Sensor Configuration dialog, as well as on the dialog that appears once ñMoreò is 

clicked. Note: Most sensors have many more important settings than can be shown on the 

EzSetup Sensor Configuration dialog. The additional settings are accessed by pressing ñMoreò.  

PARAMETER : Appears when a sensor has more than one possible output. For instance an 

AT/RH sensor has both an air temperature, and a relative humidity output. Select the one to 

measure. 

Multi-Output Sensors 

Several sensors have more than one output parameter to select for measurement. For example, 

the SDI-12 sensor offers output parameters 1 through 20, the RMYoung and GillWind sensors 

offer output parameters ñSpeedò and ñDirò, and the Counter sensor provides ñCountò, 

ñDeltaCountò, and ñFreqò output parameters. When a sensor with multiple outputs is selected in 

the Sensor Configuration dialog, the dialog allows the user to select the output parameter to use 

(see ñParameterò in the dialog, below). 
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When you want to measure more than one output of a multi-output sensor, you must set up a 

separate sensor entry for each output to be measured. When each output is set up properly, the 

system makes only one measurement of the sensor, as opposed to a separate measurement for 

each output. This is especially important for sensors that take a significant time to measure 

(imagine taking 5 separate measurements to obtain 5 parameters from an SDI sensor that takes 

30 seconds to measure!). In addition, for some sensors, it may be important to ensure parameters 

were measured at the same time. 

To ensure only one measurement is made for all outputs of a single sensor, the I/O device 

configuration for each sensor entry representing a separate output, must be the same. The 

I/O device configuration consists of different parameters for different types of sensors. If the 

sensor reads an analog input, then the analog inputôs module and channel must be the same. If 

the sensor reads a com port to obtain its input, then the com port must be the same. For SDI-12 

sensorôs, the SDI-12 address and command must be the same. Note: the I/O device configuration 

must be set the same when creating the sensor entry. Changing the configuration to be the 

same after the entry has been made, does not result in ñlinkingò any outputs. 

In the example below, the Dir and Speed outputs of the RMYoung sensor are linked. One 

measurement of the sensor will be made every 15 minutes to obtain both values, Dir and Speed. 

The same is the case for the GillWind sensor on COM4. However, the GillWind sensor on 

COM5 does not have its outputs linked. This would happen if, for example, the Speed sensor 

entry was created with the selection of COM7 and then changed to COM6 to match the Dir 

entry. 

 

Once outputs are linked, a change to one will affect all linked outputs. Using the above as an 

example, if you select the GillWind Dir entry and change its com port to COM3, it will change 

for the Speed setting as well. 

Once an output has been linked, you must delete the entry to ñunlinkò it. Hence, to fix the fact 

that the Speed output of the GillWind sensor on COM6 is not linked to the Dir output, you would 

first delete the Speed entry, and then re-add it, making sure to set the com port setting to COM6 

in the process. 

Event Driven Sensors 

The vast majority of sensors measure when told to, i.e., according to the measurement schedule 

you define. The exception to this rule occurs when using a sensor with an Event option checked 

(like BinIn). Every time an Event occurs, the entire set of sensors defined under the measurement 

schedule will be measured. For example, if you had an EZSetup measurement schedule with the 

http://www.sutron.com/


Bringing the Benefits of Real-Time Data Collection to the World 

Sutron Corporation, Tel: 703-406-2800, http://www.sutron.com 

41 

BinIn block (Event checked) and an sdi-12 sensor, every time the BinIn detected a change of 

state, the SDI-12 sensor would also be measured. 

Graphical Setup 

The Graphical Setup branch of the Setup tab is used to manage the portion of the systemôs setup 

that has been defined by interconnecting graphical blocks, where each block represents a 

function such as sensor, measure, or log. This method of setup should be used to define sensors 

that can't be setup using the EZSetup Measurements. This would include sensors that need to 

have a polynomial, interpolation table or any other special processing done to them.  

See the section in Appendix A that covers Processing blocks to see all the available processing. 

See Chapter 4: Setup Diagrams, for detailed descriptions of how to set up sensors in this way. 

This is also where setups defined with versions before 2.0.0.0 will be loaded. 

 

The details of whatever measurements have been graphically defined will be displayed 

underneath the Graphical Setup main branch. Some of the details shown for each measurement 

include: sensor name, channel usage, last data value and quality (quality only if it is bad), and 

scheduling information, including the time of the next measurement.  

Selecting a measurement sub-branch and pressing Edit will cause the system to display the 

measurement graphically, i.e., in terms of the blocks that define it. Only the blocks of the 

measurement selected will be displayed.  

Press the View button to view the block diagram in read-only mode. 

To display the blocks of all measurements that have been defined graphically, select the 

Graphical Setup branch and press Edit. 

To define a new measurement graphically, select [New] and press Edit. This causes the system to 

display the graphical setup page with no blocks yet defined. 

To remove an entire graphical block chain, click it, click EDIT and then click the left most block 

and do a delete right 
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I/O Modules 

The I/O modules branch displays the I/O modules currently connected to the system. These 

modules are used for hooking up all sensors to the system except SDI-12 sensors. Up to ten 

modules can be connected together and then plugged into the I2C port at the bottom of the 

logger. Specific details on individual modules can be found in Appendix C. 

If you select an I/O module in the Setup tab and press Edité the following dialog will appear. 

This dialog gives the serial number of the I/O module, its name and its I2C address. Only the I/O 

module number can be changed. This number is stored into the flash of the I/O module, so it 

remembers it on power cycles. 

 
 

  

NOTE:  All I/O Module Names must be unique (see above screen shot).  If not unique, change 

the module number as described in the Naming I/O Modules section below. 

Naming I/O Modules 

An I/O module name consists of a three character descriptor indicating module type that cannot 

be changed plus a unique module number. The number of the module can be changed. The 

system utilizes the more descriptive modules names, AIO1 (Analog I/O Module #1), AIO2 

(Analog I/O Module #2), to differentiate between modules when setting up measurements rather 

than having to specify serial numbers. The generic and user changeable naming of the modules 

also simplifies the process of changing one module for another. The system must not have more 

than one type of module with the same number, I.E. If a system has two analog modules both 
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modules cannot be module number one, but it is possible to have a digital module one and an 

analog module one. 

Reseting  I/O Modules 

Pressing Reset will ñrebootò the I2C bus, it is similar to disconnecting and reconnecting the 

modules. This is only needed if a module that is connected does not show up in this list. 

LAN Settings 

The LAN Settings branch of the Setup tab enables you to control power to the LAN (Ethernet). 

To display the LAN Settings dialog, select the LAN Settings entry and press the Edité button. 

The following dialog displays: 

 

The Lan Configuration buttons (On, Auto, and Off) determine the state of the LAN when the 

Xpert first boots. On causes the LAN to be turned on at boot. The LAN stays on until explicitly 

turned off. Auto turns the LAN on only when something is connected to the ethernet jack. Auto is 

typically only set when you plan to connect your PC or laptop directly to the Xpert (which 

requires a special ethernet crossover cable; see below). When Auto is selected and a device is not 

connected to the ethernet port, the system draws only about 1mA more power than if the state 

was set to Off.  

The LAN is in use by area displays the list of elements that have requested the LAN to be on. 

This area will show ñUserò when the LAN Configuration setting is On,  ñModbusò when a 

modbus process has requested the LAN to be on, and so on.  

Press the View Config button to view details (IP address, DNS server, etc.) about the current 

connection.  

When you press the Settingsé button, the system will ask whether you want to run the Network 

Wizard, which will ask several questions and then set LAN settings based on your answers. If 

you answer No to running the wizard, you instead are prompted with a dialog from which you 

can manually configure network properties.  
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The Network Properties dialog is used to specify how the Xpert gets an IP address. Typically, 

when the Xpert is connected to a network that provides DHCP services, select ñObtain an IP 

address via DHCPò. If DHCP services are not available, or if you desire a static IP address for 

other reasons, select ñSpecify an IP addressò, and enter the IP address and Subnet Mask. You can 

press the Name Serversé button to enter DNS and WINS address information, if desired.  

Crossover Connections 

An ethernet crossover cable is a special kind of ethernet cable that acts similar to a null modem 

cable where TX and RX are crossed in order to facilitate host to host communications. The 

crossover cable allows you to connect the Xpert directly to a PC or laptop, without the need for a 

router between the two. This cable can be purchased most anywhere standard ethernet cables can 

be purchased.  

When using a crossover cable, set the LAN Configuration either to On or to Auto. As mentioned 

above, Auto will turn the LAN on and off automatically according to whether there is something 

connected to the ethernet jack.  

Since thereôs no router in a crossover connection, itôs best to assign a static IP. If you donôt, the 

Xpert will still assign a default IP that Xterm can find and use, but the connection process occurs 

more slowly.  

LAN Settings - Transmit 

The Transmit dialog is used to configure the system to perform transmissions over the LAN. 

When the ñEnableò check box is checked, transmissions occur at the interval and offset time 

provided, in the selected format. Data values are defined by the LAN telemetry tag setup blocks 

in the graphical setup. Transmissions occur to the servers defined in the Servers dialog, described 

below.  

If the format is interleaved (e.g., PseudoBin-B or ASCII Column), then Num Values may be set 

in this dialog, to indicate the number of sensor values to include in the transmission. If the format 

is non-interleaved (i.e., transmission contains all sensor 1 data, then all sensor 2 data, etc.), then 

specify Num Values in each of the LAN telemetry tag setup blocks.  
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When Alarm Data is ñAllSensorsò, an alarm transmission consists of all sensors selected by the 

LAN telemetry tag blocks (the same as a self-timed transmission). Otherwise, when Alarm Data 

is ñSensorsInAlarmò, only the sensor data triggering the alarm is transmitted.  

When ñRetransmitò is checked, data from failed self-timed transmissions (due to a network 

outage, for example), are retransmitted on the next successful self-timed connection. Note that 

the most recent data is always transmitted first on the first successful reconnect, followed by the 

oldest to newest data from any previous failed transmissions. Up to 7 days of missed data will be 

retransmitted.  

Note: A system reboot prevents retransmission of data logged by LogField blocks and EzSetup. 

For complete retransmission support, log data using the standard Log blocks in Graphical Setup. 

 

Pressing the ñServerséò button opens the ñLAN Transmit Serversò dialog, which is used to 

define the servers to receive the transmission. Use the ñNewéò button to create a new server 

destination. Use the ñChangeéò button to edit the settings of an existing server destination.  

When Tx Mode is ñFallbackò, each server is tried in turn until a transmission succeeds. When Tx 

Mode is ñAll Serversò, the system transmits to all defined servers, at the same time.  
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Pressing either the ñNewéò or ñChangeéò button opens the LAN Transmit Server dialog, 

which is used to edit the settings of a server entry.  

 

 

 

To define a server, enter the serverôs internet address and port into the IP Address and IP port 

properties, respectively.  

Tx Protocol may be set to either ñHydromet Cloudò or ñNoneò. When ñHydromet Cloudò is 

selected, transmissions may be made to Sutronôs Hydromet Cloud service (formerly, 

ñSutronWinò), or to AutoPoll using an AutoPoll task type of ñCaptureò with the ñHydromet 

Cloud compatibleò option selected.  

When Tx Protocol is set to ñNoneò, the Hydromet Cloud compatible protocol is bypassed, and 

the data is simply dumped to the destination server. Transmissions may be made to AutoPoll in 

this case using an AutoPoll task type of ñCaptureò with the ñHydromet Cloud compatibleò option 

deselected. 

The Password property applies only to the Hydromet Cloud protocol, and must match the 

password entered in the server. 

LAN Tx Tab 

When LAN transmissions are enabled, a new tab is displayed, called ñLAN Txò. This tab shows 

the status of the transmitter, and offers an option to force a transmission for testing purposes.  
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Log Files 

The Log Files branch of the Setup tab allows management of all the log files that have been 

added to the system. Multiple log files can be stored in physical memory space, only limited by 

the amount of memory in the system. Multiple files can be open at one time; therefore, ten sensor 

signals can be logging to ten separate files (or to five files or one for that matter). 

To display a more detailed listing of the log files in the system, click Log files and then press the 

Edité button at the bottom of the screen: 

  

Log Properties 

For each log file, this window lists the name of the file (\location\name.log), the size of the file, 

and whether or not the file should wrap. You can create a new dialog by pressing New, or edit 

the properties of a log file by highlighting the file and pressing ñEditéò. In both cases, the 

following dialog is shown: 

 

The file size is the maximum size of the log file in bytes.  

Wrap specifies what should happen once the file has been filled up to its maximum size. If 

wrapping is set to óYesô and the file fills up, the system will delete some of the old data to make 

room for the new data. This way the log file will always be full of the most recent data.  
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If wrapping is set to óNoô and the file fills up, the system will not store the additional data in the 

log and the new data will be lost. Note that Wrap can only be set when creating a new log.  

"Ignore Bad Data", when checked, means donôt log any data unless it has good quality ("G"). 

Pressing the "Expt Opt" button will bring up the Export Log Options dialog. See below, for a 

description of this dialog.  

Creating New Logs 

When creating a new log, it might take a minute or two after pressing OK for the file to be 

initialized. During this time, nothing else can be done with the unit (an hourglass is displayed 

during log file creation).   

On SD cards with Gigabyte capacities, creating larger log files will take MUCH longer. To 

create a 100 megabyte (104857600 bytes as entered) log file, the unit will take about 7 minutes, 

to create a 1 Gigabyte log file, expect the unit to be busy for over an hour. 

Use \Flash disk\filename.log to store log files into internal flash. 

Use \USB Card\filename.log to store file onto a USB ñthumb driveò. 

Use \SD Card\filename.log to store file onto an SD storage card. 

Sizing Logs 

Since each logged data point takes between ten and fifteen bytes of memory, a log file 60,000 

bytes in size will hold between 4000 and 6000 data points, or between 1.5 and 2 months of a 

single sensor measurement, made every 15 minutes.  

You can change the size of an existing log from the Log File Properties dialog. The size can be 

increased without losing any data currently in the log. If the size is decreased, you will lose some 

of the data in the log. If you are decreasing the size of the log, you may want to retrieve the 

data from the log so it is not lost. 

Note: the minimum log size is 2048 bytes. The maximum log size is the lesser of 1) 2 billion 

bytes, or 2) the free space available on the storage medium minus a small safety buffer (32k for 

storage cards, 192k for Flash Disk).  

Export Log Options 

Pressing the ñExpt Optò button on the Log File Properties dialog brings up the following dialog, 

used to define options related to exporting a log file.  
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When ñUse val for bad dataò is checked, all data marked with Bad quality (ñBò), is replaced with 

the supplied value on export.  

When ñInclude station headerò is checked, the export will contain a header containing the station 

name. This makes it easy to identify which station the export came from.  

When ñPrint NOTEò is checked, log notes will be exported (and displayed in log tab) with 

NOTE in the sensor field and the note text in the data field. By default this option is not checked, 

meaning ñNOTEò is not printed, and the note text is displayed in the sensor field.  

When ñPrint RecordID before dateò is checked, the RecordID field for all log records, if any, is 

printed before the date and time.  

When ñInclude field headerò is checked, the exported file contains a header describing the 

format of each log record field, if any.  

When ñInclude units headerò is checked, the exported file contains a header that lists the units 

assigned to each log record field, if any.  

Example Header 

Hereôs an example of a header that includes the station name, as well as field and units headers:  

Sta tion Name  

Xpert  

Date,Time,RecID,AT,RH,HeatFlux,Esen,Dielectric,Moisture,NetRad,SoilTemp  

mm/dd/yyyy,HH:MM:SS,C,%,W/m2,uV/W/m2,,%,W/m2,C  

01/27/2012,16:39:00,Default,155.47,100.00,0.00,0.00,0.00,0.00,0.00,0.00  

01/27/2012,16:39:30,Default,154.82,100.00,1829.85 ,42.69,380.42,229.92, - 27847.42, - 24.36  

Satlink 

The Satlink branch is used when you have a Sutron Satlink transmitter connected to the Xpert. 

This branch is used to manage the details of the setup for both self-timed and random 

transmissions.  
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Satlink Dialog 

Selecting Satlink and pressing Edit brings up the main Satlink dialog. 

  

Satellite ID 

This property is the Satellite ID for both self-timed and random transmissions. The Satellite ID is 

a hexadecimal number, 8 digits long, assigned by NESDIS, EUMETSAT or some other 

authorizing agency. 

Comm Port 

The Com Port property identifies the COM port to which Satlink is connected. Satlink connects 

to the comm. port using a standard DB9 serial cable. 

Local Time Offset 

The Local Time Offset property defines the difference between the current local time and UTC 

(Universal Time Coordinated). This offset is sent to Satlink at recording start. The offset is 

specified in number of minutes, and may be negative. The Xpert uses the local time offset and 

the UTC time received from Satlink to set the Xpertôs clock. In addition, the offset is sent to 

Satlink (Satlink 2ôs use this value to determine local time). 
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Antenna 

The Antenna property identifies the type of antenna you have connected to Satlink.  

Initialize Satlink 

The Initialize Satlink check box controls whether or not to send transmission settings to Satlink 

at the start of recording. When this box is checked, the transmission settings (times, rates, 

channels, etc.) are sent to the Satlink whenever the unit is started, otherwise, settings are not sent 

to the Satlink, but assume instead that Satlink has been configured by some other program (e.g., 

Satlink Communicator). 

Self-Timed Dialog 

The Self-Timed dialog allows the setting of the Self-Timed transmission properties. The 

properties correspond to settings that will be sent to Satlink to configure it as well as settings that 

will be used by the Xpert itself to make the transmission. A typical dialog is shown below 

followed by a brief explanation of each property. 

 

Enable Self-Timed 

This box must be checked for the system to make self-timed transmissions. This field is sent to 

the Satlink to configure it and uses the field to control its own scheduling. 

Center in Window 

This box instructs Satlink to center each timed transmission in the transmission window. 

Normally, a transmitter has a transmission window that is larger than the length of the 

transmission it must make. When ñCenter in Windowò is selected, Satlink will delay each 

transmission so it is centered in the window. The Window size is entered in the Window 

Property on this dialog. 
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Append Lat/Lon 

Satlink transmitters have a GPS (Global Positioning System) receiver which is cable of 

determining its latitude and longitude. This check box instructs Satlink to add the Latitude and 

Longitude to the end of each transmission. 

Append Batt Voltage  

This check box configures Satlink to append the loaded Battery voltage (taken at last TX) to the 

end of the transmission. 

Channel 

 This property defines the channel that Satlink will use to make the self-timed transmission. 

Num Vals 

This property defines the number of values to include in the self-timed transmission. This value 

is used for the BIN-INT and ASCII Column transmission formats to set the number of values to 

send for each sensor (e.g., if set to 32 and 4 sensors are sending data, then a total of 128 data 

values are sent), other formats will use the NUM VALUES defined in the self-timed blocks 

entered into the setup. The number entered here will also set the default value when placing a 

self-timed block into the setup. 

Format 

 Support for several standard formats is included. The supported formats are: 

¶ ñASCII Columnò is a human readable format with sensor values in columns. Each row 

represents data from a previous measurement interval 

¶ ñSHEFò format conforms to NESDIS Standard Decimal format specifications. The 

format is ASCII and readable by persons without the aid of a computer. 

¶ ñSHEF Fixedò is a special version of the SHEF format where numbers are fixed to seven 
decimal points. Receive sites that handle messages with variable length data can use this 

format. 

¶ ñBin Intò is a binary interleaved format, identical to the 8210 binary transmission format. 

The data are in the 6-bit pseudo binary format required by NESDIS. 

¶ ñBin NonIntò is a binary non-interleaved format. This format also uses the 6-bit pseudo 

binary format but allows different amounts of data to be sent for each sensor. The data is 

not interleaved, i.e., one sensorôs data set appears together in the transmission. 

¶ ñNOSò conforms to NOS requirements for its tidal stations. 

¶ ñNFDRSò conforms to NFDRS requirements for its fire weather stations. 

¶ ñINSATò conforms to INSAT requirements for its stations. 

¶ "HANDAR" is a format where sensors are separated by <CRLF>, sensor data is 

separated with a space and missing data is an "M". The oldest data is first (to left), as in: 

010034380517419:21:30G42+0NN155E9200070"  

1.3 1.3 1.3 1.3  

2.4 2.4 2.4 2.4  

M 12.2 12.2 12.2 12.2 12.3 12.3 12.3  
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Type 

The Type property defines the satellite type and baud rate for the transmission. You can select 

from GOES 100 (CGMA 100 INTL), GOES 300, GOES 1200, as well as MSG (for 

METOESAT), INSAT, and others. 

Time 

Time is the transmission time assigned to the station. Each station will have a unique 

transmission time, rate and channel assigned by NESDIS, EUMETSAT or other authorized 

agency. The transmission time is entered in UTC. 

Rate 

The Rate, along with the transmission time determines when transmissions are made. The units 

for the rate are HH:MM:SS. Typical rates are 01:00:00 for hourly transmissions and 04:00:00 for 

transmissions every 4 hours. 

Window 

This property defines the size of the window, in HH:MM:SS, that is given for the transmission. 

Satlink only uses this window size if the box ñCenter in Windowò is checked.  

Random Dialog 

The Random Dialog allows the setting of the Random transmission properties. Random 

transmissions are those that are made at random intervals. The properties correspond to settings 

that will be sent to Satlink to configure it as well as settings that will be used by software to 

make the transmission. A typical dialog is shown below followed by a brief explanation of each 

property. 

 

Enable Random 

This box must be checked for the system to make random transmissions. This field is sent to the 

Satlink to configure the transmitter and uses the field to control its own scheduling. 
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Append Lat/Lon 

Satlink transmitters have a GPS (Global Positioning System) receiver which is cable of 

determining its latitude and longitude. This check box instructs Satlink to add the Latitude and 

Longitude to the end of each transmission. 

Append Quality  

This check box configures Satlink to append quality data to the end of the transmission. Note: as 

of version 4.11 of Satlink, Satlink has not yet implemented this function. 

Norm Rt 

The ñNormal Rateò property defines how often random transmissions will be made, when the 

unit is not in alarm. The rate is specified in HH:MM:SS.  

Alarm Rt 

The ñAlarm Rateò property defines how often random transmissions will be made when the unit 

is in alarm, following burst transmission(s). The rate is specified in HH:MM:SS. 

Burst Rt 

The ñBurst Rateò property defines how often the ñ# Burstò random transmissions will be made. 

These burst transmissions occur when the unit first goes into alarm. The rate is specified in 

HH:MM:SS. 

Format 

Several formats are supported for random transmissions: 

ñBin Intò is a binary interleaved format, identical to the 8210 binary transmission format. The 

data are in the 6-bit pseudo binary format required by NESDIS. 

ñBin NonIntò is a binary non-interleaved format. This format also uses the 6-bit pseudo binary 

format but allows different amounts of data to be sent for each sensor. The data is not 

interleaved, i.e., one sensorôs data set appears together in the transmission. 

Channel 

This property defines the channel that Satlink will use to make the random transmission. 

Type 

This property defines the baud rate for the transmission. The valid selections are 100 and 300.  

# Burst 

The ñ# Burstò property defines how many transmissions Satlink will make when the unit first 

goes into alarm. This value is normally set to one. When set to a value other than one, Satlink 

will make this number of transmissions with each transmission separated by Burst Rate number 

of seconds. 
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# Values 

This property defines the number of values to include in the random transmission. This value is 

used for the BIN-INT transmission format to set the number of values to send for each sensor 

(E.G. If set to 32 and 4 sensors are sending data, then a total of 128 data values are sent), other 

formats will use the NUM VALUES defined in the random parameter blocks in the setup. The 

number entered here will also set the default value when placing a random parameter block into 

the setup for BIN-NONINT format. 

Self-Timed Test 

The Self-Timed Test dialog is used to make a test transmission, see the selected format of a self-

timed transmission and see the detailed status of the transmitter. Pressing the Send button makes 

test transmissions. Before pressing Send, Satlink must be set up with valid information on both 

the Satlink dialog and Satlink self-time dialogs. Test transmissions should only be made on 

special test channels, or with the Satlink connected to a dummy load. Otherwise, the 

transmission may interfere with other stations. The test message that will be sent is displayed in 

the text box to the left of the send button. Change the message by selecting custom and then 

changing the message using the é control. 

If the setup has been entered, this dialog will display the Current Message that would be 

transmitted if one were sent by the system. Along with the message, the dialog displays the 

number of characters in the message and the amount of time that would be needed to make the 

transmissions. These will be useful things to examine to help make sure the set-up is correct. 

To see the detailed status from the transmitter, press the Status button. 

 

Pressing the ñResetò button will send a command to the Satlink to reset (reboot). This might be 

necessary in the rare case where the Satlink has a problem that can only be cleared by reset, but 

no one is at the station to cycle power.  

To send a Send-to-Sutron test message, press the STSé button. The following dialog is displayed 

allowing an STS transmission to be made. 
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Random Test 

The Random Test dialog is used to make a test transmission, see the selected format of a random 

transmission and display the detailed status of Satlink. Pressing the Send button makes test 

transmissions. Before pressing Send, Satlink must be set up with valid information on both the 

Satlink dialog and Satlink random dialogs. Test transmissions should only be made on special 

test channels, or with the Satlink connected to a dummy load. Otherwise, the transmission may 

interfere with other stations. The test message that will be sent is displayed in the text box to the 

left of the send button. Change the message by selecting custom and then changing the message 

using the é control. 

If the setup has been entered, this dialog will display the Current Message that would be 

transmitted if a random message were sent. Use the control next to Group to select which 

random group to see formatted. Along with the message, the dialog displays the number of 

characters in the message and the amount of time that would be needed to make the 

transmissions. These will be useful things to examine to help make sure the set up is correct. 

To see the detailed status from the transmitter, press the Status button. 

Pressing the ñResetò button will send a command to the Satlink to reset (reboot). This might be 

necessary in the rare case where the Satlink has a problem that can only be cleared by reset, but 

no one is at the station to cycle power. 
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Satlink Status 

Satlink keeps a detailed status of its present and past operations. The Xpert will display this 

information in the Satlink Status dialog.  

 

The Refresh button is used to update the status data displayed. The Start GPS button is used to 

manually start a GPS Sync session (note, Satlink typically manages GPS sync for you). The 

Clear button is used to command Satlink to clear its status counters and error messages. The 

Reset FS button is used to command Satlink to reset its failsafe. Press Close to close the dialog. 

Self-test 

The Self-test branch in the Setup tab is used to manage the self-test routines built into the 

software. Self-test runs either at startup or when the RUN button is pressed in the dialog. When it 

runs, a file named test_results.txt is created as a place to preserve the test results. As long as this 

file exists in \flash disk, the self-test routines will run each time the system starts and will 

continue running until stopped by the user.  

The self-test routines prompt for user input or acknowledgment at several points in the test. If 

there is no user input, the tests will repeat automatically. At the end of each test cycle, the system 

prompts to repeat the tests or exit. The user is also given a chance to delete the test results file, 

which will prevent the tests from being run again on the next system start. 

The following tests are performed each time SelfTest executes:  

Power Consumption: provides opportunity for user to measure power consumption while the 

system is in its deepest sleep. 

Verify RTC Communication: verifies communication with external RTC. 

Verify Physical Memory: verifies the correct amount of memory is present. 

Verify Flash Disk: verifies the correct amount of storage memory is present. 

Verify Watch Dog: verifies the watch dog timer counter is counting within range. 

Verify COM ports: verifies com port operation. 

Verify I2C Devices: verifies expected I2C devices are present (test on Xpert requires presence of 

at least one I/O module to pass). 

Verify Battery Voltage: verifies battery voltage is 12V +/- 2V. 
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Pressing the Edit button with the SelfTest branch selected brings up the following dialog that 

controls what optional tests are to be run.  

 

External loopbacks connected ï The system expects the following: 

Null modem cable connecting COM2 and COM3. 

Null modem cable connecting COM6 and COM7 (if present). 

Null modem cable connecting COM8 and COM9 (if present). 

External loopback connector on COM4, which connects RTS to CTS, DTR to DSR, and Tx to 

Rx (Xpert only). 

SD Card read/write test ï Make sure an SD card is inserted when running this test. 

USB Drive read/write test ï Make sure a USB thumb drive is inserted when running this test. 

Power consumption test ï All test runs begin with this test. The system puts itself into deep sleep 

for I minute so that the user can measure power consumption. Note: this test only runs for up to 5 

consecutive iterations.  

Xlite display button & I/O module tests: Xlite only. 

Xlite I/O module test ï This test requires a factory test header and is not normally run in the 

field.  

Ethernet IP from DHCP test ï This test requires the unit be connected to a network providing 

DHCP services. Note: this test only runs for one iteration.  

Setup File 

The Setup File branch in the setup tab is used to manage the setup file containing the system 

setup and configuration. The setup file contains all of the systemôs settings except for station 

name, Xpert display contrast settings, and log export historical data.  
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New 

The New option is used to reset all settings to a default state with a name specified by the user. 

After selecting New, the system prompts for the name of the new setup file. If the file specified 

exists, the system warns that it will be overwritten.  

Open 

The Open option is used to open existing setup files.  

Save As 

The Save As option is used to save current settings to a file with a different name. A large 

number of setups can be stored, limited only by the available Flash memory. To save a setup 

under a new name, click the Edit  with Save As in the Setup tab selected. The following window 

will appear: 

  

The Up button is used to move up one level in the directory tree structure. Use it to get to any 

installed storage cards, which will be displayed as one of  ñSD Cardò or ñUSB Cardò. To change 
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the filename for the setup file being saved, click the change button (ñéò) and using the virtual 

keypad to enter the desired name of the file. 

Append 

The Append option is used to append blocks from another setup file to the current one. Note that 

only blocks are appended. No other settings from the setup file selected are imported (e.g., 

Satlink settings remain unchanged after appending a new setup file). 

Note: The system saves the setup file as changes are made so that it is never necessary to 

perform an explicit save (and, hence, there is no Save option). 

SNTP 

The SNTP branch of the setup tab is used to configure time synchronization with an NTP 

network time source. Pressing Edit with this branch selected brings up a window with 

configuration options.  

 

When Enable SNTP time-sync enabled, the logger attempts to set system time using the NTP 

time source defined by Server 1. If Server 1 canôt be reached for some reason, Server 2 is tried. 

Likewise, if Server 2 is unavailable, Server 3 is tried. The attempts to set system time occur at 

the interval specified in Refresh Interval. The default setting of 20160 minutes equates to once 

every 14 days. The minimum value for this setting is 5 minutes.  

When Turn On LAN is checked, the logger will turn on the LAN when SNTP is enabled. Note: 

power to the LAN is continuous, not just when the time synchronizations occur.  

Note, when deploying the logger on a network having public access, itôs recommended that 

additional security be utilized such as an external VPN Firewall (virtual private network) that 

would restrict access, and provide encrypted and secure communications. 

Users 

The Users branch of the setup tab is used to manage the list of user login accounts to the system. 

Pressing Edit with this branch selected brings up a window with all the users accounts that have 
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been added so far (it will be blank if none have yet been added.)  From here, an account can be 

added, modified, or deleted.  

The columns provide a summary of the settings including the name, group, timeout, and the 

access rights that have been permitted. In the screen below Susan has been placed in the data 

Retrieval user group. She may leave the unit inactive for 1 minute before it will time out. She has 

been granted access rights to the Command line and Gui. Franco has been placed in the Setup 

user group and hence is allowed to change the setup, upgrade the unit, transfer files, etc. He may 

leave the unit inactive for up to 10 minutes before his session will timeout. He has been granted 

access rights to the Command line, Gui, and he may access the unit via TCP/IP (LAN). 
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Pressing Newé or Edité brings up a user properties window. This window has blanks for user 

name, password, user group, access rights, and a timeout.  

If no password is desired for that user, simply leave the password spaces blank.  

The user group determines what sort of access the user is allowed. Normally either Retrieval and 

Setup access are selectable, but Custom groups may also be enabled by certain SLLs or Basic 

Programs.  

A timeout period may be selected for the user to determine how much time with no activity must 

pass in order to automatically log-out the user.  

Starting with Xpert v3.2, Access Rights may also be assigned. These allow the user to be 

restricted to accessing only the Command Line, TCP/IP, SSP, or GUI capabilities of the unit, 

depending upon whatôs checked. For example, if you wish to access the GUI via Xterm over a 

network youôd enable GUI and TCP/IP.  If you wish to access the command line via telnet over 

the network youôd enable Command Line and TCP/IP, and disable SSP. If you want to permit 

automatic data collection from XConnect youôd need to enable SSP and perhaps TCP/IP.   

If you wish to place the Xpert on a public network such as the internet, itôs recommended that 

additional security be utilized such as an external VPN Firewall (virtual private network) that 

would provide encrypted and secure communications.  
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SENSORS TAB 

The Sensors tab shows all the sensors that have been added to the system, the sensor addresses, 

the last data value sampled from each sensor, and the quality of these last sampled values. The 

page is automatically refreshed every 5 seconds. Note that just because a sensor has been 

physically attached to the system does not mean the system software is aware it is there. Adding 

a new sensor or other input to the system is done through the Setup tab. 

  

Live Measurements 

To get a live reading from any of the sensors, first select that sensor in the Sensors window and 

then press the Meas button. To get a live reading from all the sensors, press Meas All. Regularly 

scheduled sampling always gets priority over live readings, which might result in a live reading 

taking several seconds to be returned.  

Note: If recording is not on, then attached I/O modules have not necessarily been initialized. As 

such, measurements may not be accurate.  

Calibration Sequences 

The Calibrate button runs a calibration sequence on the selected sensor if one had been 

previously setup. The calibration procedure writes a message to the log to document any change 

that is made. [See SETUP BLOCKS/sensor descriptions to determine if a calibration method 

exists] 

Properties 

The Propé button brings up the properties page for the selected sensor. This allows sensor 

values to be changed without having to go to Setup (note, however, settings cannot be changed 

without turning recording off). 
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Sending SDI-12 Commands 

The SDIé button brings up a window that can be used to send commands and view responses 

from any SDI-12 sensor attached to the system, as shown below. Note that sampling from all 

sensors will be stopped while in this window. 

  

The SDI-12 window has a box for selecting the address of the device to communicate with and 

also a Send button that allows you to create SDI-12 messages (when using Xterm, you must enter 

longer SDI-12 commands using the Send dialog, rather than by direct entry into the combo box). 

There is also a drop-down menu with the last 5 commands to select and send one of the last 

commands that were issued. The larger text box displays the history of the previous commands 

and replies from SDI-12 communication. 

The SDI window has some shortcut buttons for sending the most common commands. These 

commands are M (measure), D0 (data), I (information), V (verify) and C. 

A timer runs whenever a response is received on SDI-12. This timer is displayed and shows the 

number of seconds that have elapsed since the last response. The user can use this timer to know 

when to issue D commands in the event that the SDI-12 device requires a long time to perform 

the measurement or function. The user may also monitor the text box for the sensorôs service 

request prompt.  

This window also has a Find button.  Pressing it will cause the Xpert to cycle through all SDI 

addresses and display any sensors it finds. A count of the number of sensors found will be 

displayed as the operation progresses. The find may take ten seconds to run as there are over 

sixty SDI-12 addresses to check. When the unit finds a sensor, it will issue the I (identification) 

command and show the results of the I command in the command history text box. 

When more than one SDI port is available (e.g., when using the optional SLL ñRS485SDI.sllò), 

the window contains a Porté button that can be used to select the active SDI port.  

When exiting the SDI window, the software will prompt to see if Recording should be restarted 

if it was stopped on entry. 
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DATA TAB 

The Data tab shows all the data values in the Xpert that have been tagged with either a Coms Tag 

or FieldVar setup block. If this window is empty, it means that neither Coms Tags nor FieldVars 

were used in the setup. The data in this window are the values that will be transmitted in 

response to a request for current data. If the data results from a Coms Tag, and the tag block is 

connected to an Alarm block, the Alarm status will show up under the column labeled ñAlarmò. 

This window provides three controls: Refresh, Measure and Change. Refresh updates the 

window with the latest information. When the current selection is a Coms Tag, Measure causes 

the system to make a live reading of the sensor to which the Coms Tag is connected (see Note 

below), and Change alters the current value for the value that is displayed (Change will also 

kickback the value to blocks to which it is connected, e.g., if a Coms Tag is connected to a 

Constant Block, you can use change to alter the value of the constant). When the current 

selection is a FieldVar, Measure has no effect and Change changes the value of the displayed 

property. 

  

Note: Coms Tag blocks can only ñmeasureò sensors with which they are inline, if there are no 

ñactiveò blocks between the Coms Tag and sensor block. Generally speaking, this means the 

Coms Tag must be connected after the sensor block, and before any Measure, Average, or other 

active block (an ñactiveò block is one that initiates a measurement, and typically has a darkened 

border in the graphical setup).  

The FieldVar setup block, in conjunction with the Data tab, provides a way to access often-

changed properties from multiple blocks in the setup in one convenient place. To understand 

FieldVars, some knowledge of the way the Xpert is set up is needed. The graphical setup is 

discussed in detail in the next chapter, but for the purposes of this discussion, letôs look at a 

sample setup screen: 
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Each block in the Xpert setup represents something different. In the above setup, the solar 

radiation (SR) and barometric pressure (BP) blocks represent physical sensors, the measure 

blocks represents processing operations where the data is being regularly sampled, and the log 

blocks represent the files in which data is being stored. Data can be thought of as flowing from 

the left side of the screen to the right. 

Each setup block has a properties window that is used to view or change its properties. These 

windows are brought up by clicking an icon and then selecting Edit Properties from the menu 

that pops up. The properties window for the Measure blocks looks like this: 

  

Letôs say we plan to change the sampling intervals for the SR and BP sensor fairly often, and 

donôt want to go into the setup each time we want to change them. Or, perhaps, we want to give 

technicians that do not have access to the setup screen the ability to change these two intervals. 

These are cases where it makes sense to use FieldVar blocks.   

Using the Add button in the Setup screen (described in the next chapter) we have now attached a 

FieldVar block to each measure block: 
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The properties window for either of these FieldVar blocks looks like this: 

  

Listed are the two modifiable properties for the Measure block. To add Interval to our View Data 

tab, check the box next to Interval. Then click on the word Interval to select it and click Labelé 

to give this property a Public Name. For this example, assign the name ñBP Intervalò. Public 

Name must be unique in the system in order to uniquely identify the referenced property. If no 

Public Name is specified, it defaults to Internal Name when OK is pressed, but will display an 

error if that name is not unique. To continue this example, click OK and then follow the same 

procedure with the other Measure block to assign its interval a Public Name of ñSR Intervalò. 

Now when we exit the Setup screen and go back to the Data tab, we see the two interval 

properties for our measure blocks as shown below: 

 

To change either property, simply select the one to modify and click Changeé to enter a new 

value. 
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LOG TAB 

The Log window is used to display data from a log file. The Xpert can support logging to many 

different log files at one time. A log file can be viewed even if it is open and being logged to. 

The Log tab is meant mainly to allow viewing of small sections of the log in order to validate 

sampling or to view recent values. To view large sections of the log or to perform data analysis, 

the log file should be retrieved from the unit. This is done using the Export button. 

 

 

Column Labels 

Time 

This is the timestamp for the data in the log. This time is normally the time when the data was 

measured. In the case of an average, the time will be the time of the last measurement. In other 

cases, the time will be the time the computation was completed. 

Sensor 

This is the name of the sensor/signal that the logged value came from. These names are user-

entered in the properties window of each log block in the Setup tab. These should have unique 

names so that a charting or analysis programs can treat the values differently. 

Data 

This is the value of the data point. The value is shown with a user-defined number of digits to the 

right of the decimal point. The user can set this precision in the properties window of each log 

block in the Setup. 

Scroll right 

to see the 

date 

Press here to 

display the 

list of 

available log 

files 

Press here to enter a note 

into the currently selected 

log 
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Q 

This is an indication of the quality of the data. It is set to G (good) or B (bad) by the input 

module making the measurement. Other modules processing the data can also modify this 

quality. 

Units 

These are the units for the measurement. The units are generally set by the Sensor block (in the 

Setup Diagram), but can sometimes be determined by a Processing block. 

Date 

This is the date for the timestamp. It is displayed in the format selected by Set Date/Time in the 

Main tab. Because of the small screen size, the column for the date is hidden. Use the scroll bar 

to see the date. 

Selecting Log File 

Use the pull down menu next to Select Log to show all the log files in the system that are 

available for viewing. Log files are created, modified and deleted under the Setup tab. To change 

what sensor data gets directed to a certain log, the properties for that log must be modified in the 

Setup screen. 

Navigating the Log 

The log file can be navigated either with the scroll bars on the sides of the Log window or with 

the buttons at the bottom of the display. 

+Day, -Day 

The buttons +Day and ïDay can be used to jump ahead or back one dayôs worth of data.  

Findé 

The Findé button can be used to search for the data logged near a certain date and time. 

Clearing the Log 

Pressing this button causes contents of the log file to be erased. The system will ask for 

confirmation before doing this. Note that this erases the contents of the log file but does deleting 

the log file itself ï this can only be done under the Setup tab. Data will continue to be stored to a 

cleared log file if logging to that file is active as defined in the in the Setup. 

Entering a NOTE 

To enter a note into the log, first select the log where the note should be placed (typically the 

system log, as most users don't want notes in their data logs), press the "NOTE" button and enter 

the text to be added. Then press OK in the upper right corner to enter the note, or press X to 

cancel entering a note. This is a useful way to document site visits, or to note any issues found 

while on a site visit. 
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Export 

This button is used to retrieve the log file. Clicking this button will cause the system to lead you 

through the steps to create an ASCII file of the data in the log. The log file is a compressed file. 

If you were to try to view the file, you would see gibberish because of the compression. 

Converting the file to ASCII allows the contents of the file to be viewed.  

As a part of this Export process, you are asked to specify a destination for the file. If you do not 

get a prompt to save the file on the PC, you should change the directory for the file to be \Temp. 

To do this, press the button labeled Up and then select Temp. If you were to select \flash disk\ as 

the destination directory, you could fill the flash disk with the new file and shut down the 

system.  

If the Xpert contains a storage card (USB or SD), then when the button labeled UP is pressed, 

you will be able to select one of ñ\USB Cardò or ñ\SD Cardò as a destination. 

When you press the Export button, the following dialog is displayed: 

 

This dialog allows you to define what the exported log file should look like.  

The Format options are: Comma delimited, Tab delimited and Fixed Column. The comma 

delimited format works well with spreadsheets. The Tab Delimited and Fixed Column formats 

can work well when printing. 

The Download options are defined as follows: 

Since last export - When this option is selected, the system exports only data that 

is more than the time of the last log export. If the log has never 

been exported, the system exports the entire log. 

Start time to end 

time 

- When this option is selected, the system exports only the data 

that has a timestamp between the dates and times specified in 

Start Time and End Time.  

Start time to end log - When this option is selected, the system exports only the data 

that has a timestamp between the time specified in Start Time 

and the end of the log. 
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Start log to end time - When this option is selected, the system exports only the data 

that has a timestamp between the start of the log and the time 

specified in End Time. 

 

If you are using XTerm and press Export, the software will automatically transfer the file to your 

PC without creating a copy of the file on the Xpert. 
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STATUS TAB 

The status tab displays detailed status information from the Xpert. The data displayed includes 

the status on each I2C module, any communication modules, and the system in general. To 

update the status menu, press the Refresh button. 

  

Select the Options button to access status reporting options. The Status Options allows the user 

to configure where status and debug messages should be sent. Note that status messages are 

automatically stored in the system log. 

 
 

To access the about dialog, press the About button. The About dialog displays version and 

copyright information for the Xpert executable and libraries. This dialog also displays the serial 

number of the unit. 
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The Exit App button is used to stop the Xpert program. Normally this is only done when you 

want to update the program itself. When the Xpert program is stopped no data collection or 

recording will take place. The software warns with the message ñWarning, this will terminate the 

Xpert program. All data and setup not in flash will be lost. Are you sure?ò 
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USING STORAGE CARDS 

Each Xpert can support USB and SD storage cards. These storage cards can be used to either 

expand flash disk space for data logs, to upload/download setups, or to download log files. 

Custom applications may add other functionality.  

NOTE: Storage Cards must be formatted FAT16 or FAT32, not NTFS. 

Working with a storage card is similar to working with the internal \flash disk\ folder. Whenever 

specifying the location to place files, press the UP button (see below) to see a root directory 

structure. The storage card will be shown as ñUSB Cardò and ñSD Cardò folders. Double click 

the folder to select it. 

 

Expand Log File Capabilites 

A storage card can be used to increase the amount of log file flash disk space from the built in 

32MB (shared) to the size of the storage card. 

To do this, follow these steps: 

1. First, place the card into the appropriate slot. 

2. Then go to the Setup tab 

3. Click LOG, then EDIT 

4. Click the NEW button 

5. Click the ... button next to filename 

6. Click the UP button, and then double click into the storage cardôs folder 

7. Enter a file name for your log 

8. Click the OK button back to the LOG FILE PROPERTIES box 

9. Don't forget to increase the size of your log file! 

10. Now click OK and the log file will be created on the storage card 

To use the log on the storage card, select the log file on the storage card folder from the LOG 

block properties. 

Note: the minimum log size is 2048 bytes. The maximum log size is the lesser of 1) 2 billion 

bytes, or 2) the free space available on the storage medium minus a small safety buffer (32k for 

storage cards, 192k for Flash Disk).  
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Upload/Download Setups 

Setup files can be stored on storage cards, just as they are stored on the local flash disk. To do 

this, follow these steps: 

To save a setup Using Xterm or the touchscreen- 

1. Place the card into the storage card slot  

2. Go into the SETUP tab 

3. Select the FILE drop down menu to do a SAVE 

4. From the file selection menu press the UP button 

5. Then double click into the storage card folder (USB Card, SD Card) 

6. Give the setup a name, or leave it at the default, then click ok. 

To open a setup using XTERM or the touchscreen- 

1. Place the card into the storage card slot 

2. Go into the SETUP tab 

3. Select the FILE drop down menu to do a OPEN or APPEND 

4. From the file selection menu press the UP button 

5. Then double click into the storage card folder (USB Card, SD Card) 

6. Click on the setup name to open, and then click ok. 

Download log files 

Log files can be retrieved from a unit onto a storage card. To do this, follow these steps: 

To retrieve the log using Xterm or the touchscreen 

1. Place the card into the storage card slot 

2. Go into the LOG tab 

3. Click export, choose a data format, then click OK 

4. Click the UP button 

5. Then double click into the storage card folder (USB Card, SD Card) 

6. Give the file a name, or use the default,  

7. Select the download format, then click OK 
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OVERVIEW 

This chapter will discuss the way in which to create and modify graphical setup blocks. 

Determining when to use the graphical setup versus the Ezsetup measurements is discussed in 

detail in chapter three, but the simple rule is this: If the sensor is measured, or averaged only, 

then use EzSetup Measurements, if additional processing is needed, or the data is needed for 

calculating other parameters, use the graphical setup.  

The graphical setup blocks screen is accessed by going into the Setup tab and clicking on either 

the Graphical Setup tree and clicking EDIT, or by selecting one of the graphical sensors under 

the Graphical Setup tree and clicking EDIT. Selecting Graphical Setup and clicking EDIT will 

show all sensors configured in a graphical manor, selecting only one of the graphically setup 

sensors will show that sensor and all processing related to that sensor only. Some users find that 

viewing the whole Graphical setup can be overwhelming, therefore it is recommended to only 

select/create one sensor at a time when setting the system up. 
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AN EXAMPLE SETUP DIAGRAM 

Pressing Edit with the Graphical Setup item highlighted on the Setup tab brings up a screen 

similar to the one shown below. The tabs at the top of the screen have been replaced with the 

buttons Zoom, Wire, Add, and Exit, with the rest of the screen reserved for placing and 

connecting setup blocks. From this screen, we can get a quick view of where data is coming 

from, how it is getting sampled and processed, and where it is going. Below, for example, we 

see:  

A parameter from the barometric pressure sensor is being periodically sampled and its maximum 

or minimum being stored to a log at some rate; and, 

Solar radiation is being regularly sampled, logged and periodically transmitted via satellite to a 

main station. 

  

Block Categories 

Setup blocks come in general categories ï Input, Processing, Logging, Telemetry, Miscellaneous, 

and Output. Four of these types of block are represented above. On the left are the input blocks 

representing barometric pressure and solar radiation sensors hooked to the system. Next to them 

are the Measure and MinMax processing blocks which request and/or perform operations on the 

data from the sensor blocks. Note how these two blocks have darkened borders. This is an 

indication that the block is ñactiveò, i.e., that it initiates data flow through a chain of blocks. 

After the Measure and MinMax blocks come two log blocks, which indicate where the data is 

being stored. Finally, there is a telemetry block which indicates how the data is being transmitted.  

Blocks of a certain type are not restricted to a particular column in the display, but data does 

always flow from the left side of the screen to the right. 

Block Inputs and Outputs 

Setup blocks are hooked together via their inputs and outputs. A block with an input can accept 

data from another block and a block with an output can send data to another block. To see this 

more clearly, weôll zoom in on our example using the Zoom button on the top of the screen: 
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We can now clearly see the inputs and outputs each block has available along with which are 

being used and which arenôt. It is now evident, for example, that only the pressure from the BP 

block is being sampled (not the temperature) and that only the maximum value of  this pressure is 

being logged.  

Block Connectability 

The graphical setup allows any two blocks to be connected together as long as the first has an 

output and the second an input. However, this does not necessarily mean that any constructed 

setup will work. For example, even though the system will allow a sensor block to be hooked 

directly to a log block, no data will necessarily be logged, unless there is an ñactiveò block to 

control when processing takes place ( ñactiveò blocks are those with darkened borders; see the 

example in the next section).  

Active Blocks and Push/Pull 

"Active blocks" are blocks that make the other blocks connected to them execute (or perform 

their function). This results in data being pushed and pulled from and into the other blocks. 

Active blocks always have a darker, thicker border, so they are easier to recognize.  

Active blocks typically ignore the call to execute and push/pulls from other active blocks. This 

helps to ensure the system is as determinant as it can be (i.e., this helps to ensure you can figure 

out whoôs going to execute, and when).  

In the example below, the first Measure block signals the Const block to execute, and then 

pushes the result into the second Measure block and the lower Log block, L2. The data is logged 

to L2, but since Measure blocks are active and thus ignore pushes and pulls, the data is not 

logged to L3.  

When the second Measure block executes, it signals the first Measure block to execute, and then 

pushes the result to L3. When the Measure block is signaled, he simply returns the last known 

value for Const, instead of measuring anew, again since active blocks ignore push/pull requests.  
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Block Placement 

Some setup blocks require specific placements to work properly. Here are some examples:  

¶ ComsTag block: in order for a ComsTag block to be able to retrieve a new (ñliveò) value 

from an input sensor, the ComsTag block must be placed after the sensor block, but 

before any active blocks 

¶ Display block: In order for the Display block to enable front panel calibration for a sensor 

block, the Display block must be connected directly to the sensor block.  

¶ Any passive (non-active) block with more than 1 input (e.g., XYFunct and Bool blocks): 

in order to ensure this kind of block operates on data measured in the same frame, and to 

avoid certain side effects that come from active blocks executing along split paths that 

rejoin (like logging twice), place the measure block AFTER the block having the multiple 

inputs.  

See Appendix A for constraints of other blocks.  

Block Properties 

We now know a lot about what is happening with our example setup, but not everything. We 

donôt yet know, for example, the units the barometric pressure setup is going to return its data in, 

or how often the solar radiation is going to be sampled, or what log file either data stream will be 

saved to. For this information, we need to look at block properties. 

To view the property window for a block, click the icon for the block once and then select Edit 

Properties from the menu that appears: 
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If we do this for the BP sensor block, the following block properties window comes up, revealing 

the pressure units to be sampled, the SDI address, the averaging time, and the temperature 

options: 

  

Viewing the property windows for the other blocks in the setup can be viewed in a similar 

manner. A full description of the properties for each block can be found in Appendix A: Setup 

Blocks. 
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CREATING A NEW SETUP DIAGRAM 

Now that we have seen an example graphical setup, letôs see what it take to create a small one 

from scratch. From the Setup tab, highlight [New] and select Edit. This will bring up a blank 

setup screen: 

  

Letôs say weôve just physically hooked-up two sensors to our Xpert and want to add them to this 

new setup. One is an RM Young wind sensor, from which we want to log wind speed and wind 

direction, and the other is a submersible pressure sensor, from which we want to measure water 

depth. 

Adding a Sensor Using the Wizard 

Click the Add button to add the first sensor. The following screen will come up: 

  

This screen shows the different types of setup blocks. Now click Input to bring up a list of the 

available input blocks: 
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Scroll up or down to find the input block labeled RMYoung. For now, leave the checkbox next 

to Use Wizard checked and click OK. Now the main setup display will look like this: 

  

By using the Wizard, we can see that not only has the RMYoung sensor block has been added to 

the setup screen, but a measure block and log block as well, with connections!  The exact blocks 

that are automatically added with the Wizard are customizable with the Wizardé button in the 

Add Input window above. 

Adding Additional Blocks 

Looking carefully, we see that only one of the outputs from the RMYoung block will be sampled 

and logged with this arrangement. Zooming in on this block indicates it is the wind speed output: 
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To also sample and log wind speed, we need to create another instance of the measurement and 

log blocks and connect them to the wind direction output of the RMYoung block. To do this, 

first: click the RMYoung icon, click Select Output, and then (from the slide-out menu) click Dir  

for the direction output: 

  

Now click the Add button at the top of the screen, click Processing to show the processing 

blocks, select the Measure block, and click OK. Now we see another measure block has been 

placed under the first: 
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Although it seems as though we would now hook this measure block up the to the log block 

already placed in the setup, we actually now want to add another log block below the first. This 

is because a setup blocks input cannot accept a signals from more than one block. However, this 

results in no loss of functionality as the new log block can be configured to log to the same log 

file as the previous one. 

So, to add this second log block, click the Add button, select Logging to bring up the logging 

blocks, select the Log block and then click OK (we didnôt have to select the output from 

processing as it was already selected from above). Now both of the signals from RMYoung will 

be sampled and logged: 

  

Changing Block Properties 

Sensor Block Example 

Now that all the setup blocks have been placed and the flow of data established, all that is left to 

do is to change the properties of each block as desired. The properties window of a block can be 

brought up by clicking the block and then clicking Edit Properties. Doing this for the RMYoung 

sensor block brings up the following window: 
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Detailed information on the different fields in this block can be found in Appendix A: Setup 

Blocks. For now, just change the units to from mph to Knots and click OK. 

Processing Block Example 

Now click the top measure sensor block and select Edit Properties: 

  

This is where we enter the start time offset and the sampling interval. The measure block is used 

when samples are desired at a fixed, regular interval. We set up this block to measure wind speed 

every twenty minutes with a five minute offset from the top of the hour (i.e. at :05:00 :25:00, 

:45:00 every hour). 

Log Block Example 

Finally, click the top the log block to view its properties: 
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At the top of this properties window is a drop down menu with all the log files that have been 

created in the system (as well as an option that, when selected, allows you to create a new log 

file). This drop down box identifies the log to which this setup block will store data.  

The default Sensor Name can be changed to more easily identify the source of data in the log 

(this name is used in the Log tab as well as in imported data files). Changing this label is 

especially important in cases where there are more than one of the same types of sensor.  

The Precision indicates to what precision the data (wind speed, in our example) will be logged. 

The value specified should be less than or equal to the sensorôs actual precision. 

Changing the properties of the other measure block and log block in our setup for sampling and 

logging wind direction would be done similarly. Full descriptions of purposes and settings for 

each setup block can be found in Appendix A: Setup Blocks. 

Changing the Block Label 

The label displayed underneath the block in the setup diagram can be changed by selecting 

Rename from the pop-up menu that appears after clicking the setup block. Use this to help 

identify specific blocks in the setup. 
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MODIFYING A SETUP DIAGRAM 

Wiring and Unwiring 

The Xpert will attempt to wire blocks together automatically whenever possible. For example, if 

the output of a Measure processing block is selected and then a log block added, the system will 

automatically wire them together. However, sometimes blocks need to be wired or unwired 

manually. 

For a simple example of wiring and unwiring, letôs say we want to change the setup we have 

built so far to: 1) add a solar radiation sensor block and 2) hook its output to the second log block 

instead of the RMYoung wind direction output. 

First, we add a solar radiation sensor using the Add button (as explained in the previous section) 

without using the Wizard: 

  

Now we want to unwire the second Measure block. To do this, first click the RMYoung icon and 

use Select Output to select the Dir (ection) output. Then click the second Measure block and use 

Select Input to select Input. The Setup Diagram will now look like this, with the line connecting 

the two blocks now in bold: 
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To unhook these two blocks, click the Wire button at the top of the screen. The blocks unwired 

will look like this: 

  

To now hook the measure and log blocks to the new SR sensor we have added, click on the SR 

icon and use Select Output to select its output SR: 
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Finally, click the Wire button again to get the desired setup: 

  

Deleting a Block 

To delete a block, select it and then select Delete from the menu that appears. This also deletes 

the wires coming from that block. For example, if we deleted the second Measure block from 

above, the resulting Setup Diagram would then look like this: 

  

Deleting Multiple Blocks 

To delete multiple blocks, click on the left most block, then select the Delete Right menu. All 

blocks to the right of the selected block will be deleted. In the above blocks, clicking RMYoung 

and selecting Delete Right will delete the RMYoung, Measure and Log with one click. 
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Insert A  Block 
 

 

To insert a block into a chain of blocks, simply select a block for the new block to go in front of. 

So, for the example above, to insert a display block before the measure of the RMYoung, select 

measure, then insert. Notice the *Input, if a block with multiple inputs is selected, this would 

show all available inputs, in the case of measure, only one input is available, so click the *Input. 

The Select Category box will be displayed, for this example, select MISC and then select 

DISPLAY and click OK.  

 

The display is now inserted in front of the measure block. 
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EZSETUP FOR A STREAM GAUGING STATION 

Setting up a stream gauging station with a shaft encoder is simple. The following setup will use a 

15-minute measurement interval, log the data and transmit it to a GOES satellite. 

Connect all equipment before entering the setup. For this example setup, hook a Satlink to COM 

2 and a Quadrature shaft encoder to Digital channels 3-4 (terminal B I/O 3 and I/O 4) 

Log into the system using the SETUP account access. 

Start by setting the station name. This name will identify the station and allow the setup file 

name to be unique. Do this from the MAIN Tab by clicking the three dots next to Station Name: 

and typing or clicking the letters on the virtual keyboard. LakeTop is used in this example. 

 

Go to the Setup Tab, this is where the rest of the station configuration will take place. 

  

Select the Satlink tree by clicking on it, then, click the EDIT button. 

 

Set the Satellite ID (NESDIS assigned) and COM port Satlink is connected to, and then click 

OK. 

If a message saying recording must be turned off appears, click YES, this will stop the system 

and let the rest of the setup continue. When it asks to restart recording, click NO. Recording 

doesn't need to start until the entire setup is completed.   

http://www.sutron.com/


Bringing the Benefits of Real-Time Data Collection to the World 

Sutron Corporation, Tel: 703-406-2800, http://www.sutron.com 

97 

Click the plus next to the Satlink tree, then select the Self-Timed branch and click the EDIT 

button. From here, enter all the parameter of the transmission as assigned by NESDIS. For this 

example, use a 1 hour rate at a 00:00:00 time (offset) and send 8 data values. Also, set the 

window centering to on and set the window to 15 seconds. 

 

 

Since this setup is not going to use alarms, no more information is needed for the Satlink setup. 

If alarms were to be defined, the RANDOM tree would be the place to set that information. 

Measuring a shaft encoder every 15-minute on a fixed interval is easily accomplished using the 

new EZSetup tree of the SETUP Tab. First, define the measurement interval, then add the sensor 

and configure it. 

         

Add the new measurement interval by clicking the plus sign next to EZSetup Measurements, 

then highlight [New Measurement] and click EDIT. 

From here, all parameters for setting up a schedule are shown. For the purpose of this setup, the 

default values already meet the schedule, so just click OK. 

Now that the schedule is defined, a plus sign appears to show that sensors may be added. Click 

this plus sign to expand the tree, then select [New Sensor] and click EDIT. 
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For this example, select a name (Level) select the sensor as a QuadSE, notice the Log and DSP 

(display on LCD) are already checked, check the ST to send this sensor in a Self Timed 

transmission, leave default of 2 right digits. Since digital channel one on the built-in 9210 digital 

module cannot be used with a Quadrature shaft encoder, change the channel to 3 to have a setup 

that is also 9210 compatible (Note: If an external 8080-0002 were used with the 9210, then 

channel 1 would be valid). 

Click the MORE button to get to the details of the QuadSE properties. See Appendix A to see all 

the options available for this built-in sensor block. For this setup, leave the defaults. 

Click the DSP button to see the properties for the display. It is possible to log a different amount 

of precision than is displayed on the front panel; the default value used here comes from the Rt. 

Digits set on the main Sensor Configuration page. For this setup, leave the defaults. 

Click the ST button to see the properties for the self -timed transmission. Notice that all the fields 

are filled in with details previously entered. These details include the Label (From Sensor 

Configuration), Data Time/Interval (From the EZSetup Measurement schedule), Num Values 

(From the Self Timed tree under Satlink) and an auto-numbering Sequence (This is the first 

sensor configured, so it is 1). 

Since the transmit format was previously left at the default of SHEF, the Num Values for this 

sensor are configured here, it is possible to send a different amount of values per sensor. Had 

BIN-INT (binary interleaved) been selected, this field would display the Num Values set in the 

Self Timed setup under Satlink tree, but will not allow it to be changed from this properties page. 

For this setup, leave the defaults. 
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