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Overview  
 
Measurand ShapeAccelArray (SAA) measures 2D and 3D shape 
and 3D vibration using a compact array of MEMs sensors and 
proven ShapeTape / ShapeRope algorithms. SAA is a flexible, 
calibrated 3D measuring system requiring no other guides or 
fixturing. It bends freely, without a preferred axis, in 2 degrees of 
freedom and may be mounted vertically or horizontally . It rolls up 
for shipping and storage. They are proving to be very useful for use 
in vertical or horizontal inclinometer applications, in place of 
technologies such as In-Place Inclinometers.  
 
This Sensor Application Note will detail how to read these 
instruments using a Campbell Scientific CR800 or CR1000, 
automate data collection and processing, automate database import 
and present the data. 

There are a number of integration issues, as follows: 

1. Connecting the SAA to the Campbell CR800 or CR10 00 
2. Generating the CR800 or CR1000 Program 
3. Loading the “Include” file into the CR800 or CR1 000 
4. Configuring MultiLogger to Download the Program 
5. Configuring MultiLogger to Collect Data  
6. Configuring the Data Processing 
7. Configuring the Automated Processing of Data 
8. Configuring the Database Import 
9. Using MLDBConsole to View the Data 
10. Using Insite to Preset the Data 

Note: Prior to working with the SAA’s the support s oftware from Measurand must be installed. 
Contact Measurand or Canary Systems to obtain to th e current installers for these applications. 

SAARecorder  (unzip setup.exe  from current saa_vnnn.zip  file, where nnn=version) 
SAACR1000 Program Generator  (use installation package SAACR100 File Gen + Installer.msi ) 
SAACR_raw2data File Converter  (use setup_SAACR_raw2data_ver1pnn.exe , where nn=version>45) 

Note: SAARecorder is only required to obtain the cu rrent calibration files used by the converter. 
 

1. Connecting the SAA to the Campbell CR800 or CR1000 
 
Measurand has developed a product, the SAA232, to connect and 
power the SAA’s using a Campbell CR800 or CR1000. Power for the 
SAA is switched on as needed by the SAA232, the interface also 
converts the RS-485 output of the SAA to RS-232 for connection to 
one of the available COM ports of the CR800 or CR1000. 
 
The CR800 supports connection of (3) SAA’s using (3) SAA232 
adaptors, the CR1000 supports connection of (5) SAA’s using (5) 
SAA232 adaptors.  
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Typical wiring is shown in the diagram below: 
 

 
 
It is not recommended to use the RS-232 ports of the CR800 or CR1000 for connecting the SAA232 as 
this port is better kept available for communications devices or directly connecting a computer for local 
communications.  
 

2. Generating the CR800 or CR1000 Program File 
 
Once the SAA232 is connected to the logger, and the 
SAA connected to the SAA232, the program to run 
the CR800 or CR1000 must be generated to 
configure the logger to read the SAA and store 
results 
 
This is done using a support program from 
Measurand called SAACR1000 File Gen+ . It can be 
launched after installation using the shortcut placed 
in the Start menu, or by browsing to the install folder 
and running the SAACR1000 File Gen+.exe  program 
directly. 
 
At startup the default options are shown, example 
shown at right. 
 
 
 
 
 
 
 
 
 

SAA232 

SAA 

White  

CR800/CR1000 

G

C2

C1

12V

Blue 

Red 

Black 

TX (Transmit) 

RX (Receive) 

12V (Power) 

G (Ground) 

COM1 

12V

B

G

S

A
White  

Blue 

Red 

Black 

Note: Wiring for Alternate COM Ports:  

COM2: C3 & C4 
COM3: C5 & C6 (CR1000 only) 
COM4: C7 & C8 (CR1000 only) 
 
 

PEX Tubing 
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The options have the following functions: 
 
Project Title : A descriptor of the monitoring setup. 
 
Number of Samples to Average : The number of 
SAA samples used to compute an average 
reading. Values can range from 100 to 25500. For 
geotechnical applications the default of 1000 is 
recommended. It takes approximately 2.5 seconds, 
regardless of length, to retrieve measurements from 
the SAA using an averaging value of 1000.  
 
Reading Interval : The Scan Interval of the logger, or 
interval for storing measurements. Enter a value in 
the edit, select the units in the drop-down selector to 
the right. Seconds, Minutes, Hours or Days may be 
selected. 
 
Data Logger : Chose either CR1000 or CR800. 
 
SAA Table : For each SAA, the following information 
must be entered: 

1. Serial Number (marked on the SAA cable) 
2. COM port to which the SAA is connected 
on the datalogger, use 1-3 for the CR800 
where 3 is the RS-232 port, use 1-5 for the 
CR1000 where 5 is the RS-232 port. 
3. Installation Type: either Horizontal  or Vertical . 

 
Note: The Serial Number entered must correctly matc h the SAA connected because the program 
generator looks up the entered serial number in the  calibration file to retrieve and automatically 
enter into the program the serial numbers for all a dditional octets in the SAA including the serial 
numbers of any magnetometers. 
 
Once all settings are configured, press Generate Files  to create the program and required “Include” file.  
 
Use the Save As  dialog to browse to the folder to save the files and enter the file name in the edit. 
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After pressing Save a success form should display. 
 

 
 
If the following error displays this is due to either the SAARecorder  software NOT being found, or either 
SAARecorder  or SAACR1000 File Gen+  being installed into an alternate paths from the defaults. 
 

 
 
Check for installation of SAARecorder  and proper paths. Calibrations are found in the 
SAARecorder\Calibrations  folder. 
 

3. Loading the “Include” File into the CR800 or CR1000 
 
SAACR1000 File Gen+ 
generates 2 files, the actual 
program file and an “Include” 
file. The Include file contains 
subroutines and other 
standard programming used 
by the program file.  
 
LoggerNet must be used to 
download the Include file, it 
can also be used to 
download the program file, 
although once the Include file 
is loaded, MultiLogger can be 
used for future program 
downloads. 
 
This SAN will not detail 
configuring the LoggerNet 
network, see the LoggerNet 
documentation for further 
information. 
 
Use the Connect form of LoggerNet to select the station, right-click to display the pop-up menu. Select 
the File Control  menu option. 
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This will connect to the station and display the File Control form. Click on the Send button to send files to 
the datalogger. 
 

 
 
This will display a file browse dialog, browse to the output folder where the program files were created. 
Note the Include file as well as the datalogger program file. Select the SAA_Include file and press Open. 
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The Select Run Options dialog will display, make sure to UNCHECK Run Now . Click OK to continue. 
 
Note: The Send option can also be used to send the program file that was created, but when 
sending the program file be sure to check Run Now. 
 

 
 
A progress dialog will display during file download.  
 

 
 
Once complete the File Control  form will re-display, the Include file should be shown in the file list. 
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4. Configuring MultiLogger to Download the Program 
 
MultiLogger will be used to download the program file. First, copy the program file that was created to the 
Project Path for the datalogger node. Second, open the Logger form for the datalogger. 
 
Use the Download File  option to display a file browse dialog. 
 

 
 
Select the program file from the Project Path .  
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The Logger form will update with the custom Download File. Note that numerous program generation 
options will now be disabled due to the selection of the custom Download File. 
 
Now press Update  to send the Download File to the datalogger. 
 

 
 
You will first be asked to confirm download. Press Yes to continue. 
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A progress dialog will display during download. 
 

 
 
Once downloaded the Monitor will update. 
 

 
 
Note: MultiLogger will not display the locations pr operly due to use of non-standard variable 
definitions. LoggerNet must be used to monitor the Public table variables. 
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5. Configuring MultiLogger to Collect Data 
 

The Agent is used to collect data from the SAA datalogger. In the Network Manager click the Data 
Collection  tab for the SAA datalogger. Check Enable Schedule  and configure the schedule as needed. 
 

 
 
After collection notice 3 files are collected, with the node name as a prefix. 
 

 
 
The files contain the following data: 
SAA1_Data.dat  – The SAA position and magnetometer data. 
SERIAL_ERRORS.dat  – Table of communication errors for each measurement interval. 
PROJECT_INFO.dat  – Serial number information for processing the data. 
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6. Configuring the Processing of Data 
 
A program from Measurand called SAACR_Raw2data.exe  must be used to process the data files 
collected. This includes applying calibration data to each sensor in each octet, calculating displacements 
in 3 dimensions, calculating in a specific azimuth and, if present, using magnetometers in the SAA to 
automatically correct for twist of the SAA. 
 
Note: If the SAA is equipped with magnetometers ali gnment of the SAA during installation does 
not matter as the coordinate output data are automa tically corrected in reference to magnetic 
North. 
 
The first step is to create the 
project file to be used for the 
automatic processing of 
data. Run the Measurand 
software 
SAACR_Raw2Data.exe. 
When starting 
SAACR_raw2data a form 
will display to allow creating 
new project configuration 
files or using the previous 
project configuration file. Select Reset .  
 
Next a Project Info  browse dialog will 
display. This allows selecting the 
Project_Info data file collected from the 
datalogger. The project info file contains 
the serial numbers of the SAA’s octets 
and magnetometers. 
 
This file is required to look up the 
calibration files for processing the 
collected data. 
 
Select the Project_Info file for the logger 
and click Open to continue. 
 
 
 
Last, a Data file browse dialog will 
display. This allows selecting the Data file 
that has been collected from the 
datalogger. The data file contains the 3-
dimensional accelerometer outputs for 
each sensor in each octet, along with the 
magnetometer data. 
 
Select the SAA1_Data file for the 
datalogger, then click Open to continue. 
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The files will be loaded and processed, a form in the background will show the status of the operations. 
 

 
 
A Settings  form will display, this provides for configuring several data processing options.  
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There are 2 key settings of the form, as highlighted on the previous screenshot, as follows: 
 
Az. deg : This configures the re-calculation of coordinate data to reflect an angle from magnetic north. 
This is commonly used to re-orient coordinates to the plane of anticipated movement.  
 
Consider the following installation where the direction 
of movement is at approximately the Azimuth Angle 
285 degrees compared to magnetic North.  
 
In this case enter 285 as the Az. deg  value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Output Format : Select xyzt_1  for Cartesian coordinate data, in millimeters. 
 
Other options such as the Sernum  (SAA serial number), Vertical  (orientation of SAA, either Vertical or 
Horizontal) and Ref=Far (Reference position, either Far or Near) will be configured automatically from 
reading the Project_Info file. Generally these settings should not be changed here, but rather in the 
program generation step. 
 
Click OK once settings are configured. Data will be processed with results shown in the background 
window. Once complete you will have the option of displaying the calculated data in the Measurand 
SAA3D software. Click No to return to the results view, click in the upper right corner of the form to close 
it. Notice in the Project Path several output files are created. The file of interest is multi_saa_curcart.txt , 
this is a file representing the Cartesian coordinate data converted from the input data files.  
 

 
 
Note: Data may be viewed in SAA3D, see the Measuran d documentation on using this software. 
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7. Configuring MultiLogger to Automatically Process the Data 
 

Step 5 outlined how to configure MultiLogger to automatically collect the data, step 6 outlined how to 
convert the collected data to Cartesian data. This step will outline how to perform this conversion 
automatically. 
 
First, a batch file needs to be created which will invoke SAACR_raw2data  with the required project 
information file and then it will copy the output file into a folder to be used for data import. 
 
Use Notepad  or a similar text file editor to create this file. It is recommended that this file be placed in the 
Project Path for the datalogger. 
 
The example below illustrates the contents of the batch file. 
 

 
 
Note: The batch file MUST BE UPDATED TO MATCH ACTUA L PATHS BEING USED.  
 
The batch file performs the following functions: 
 
Line 1: Change the working directory to the Measurand SAACR_raw2data executable folder. 
Line 2: Invoke the SAACR_raw2data executable and pass the path (enclosed in quotes) of the project 
configuration file created by step 6. 
Line 3: Change the working directory to the Project Path. 
Line 4: Make sure to create a path for the destination data file. 
Line 5: Copy the output file to the destination path. 
 
The batch file may be tested prior to deployment by opening a command window and running it manually. 
 
Once the batch file is created and tested, MultiLogger must be configured to invoke this file after data 
collection for the SAA datalogger. 
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In the Network Manager, click Add with the Gateway 
selected. The Add new Gateway or Device  form will 
display. Select Task and press Accept . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This will add a Task node to the Gateway. Use the file browse button to locate the SAAImport batch file, 
rename the Task to describe it more properly. 
 
Once finished press Save to save the task.  
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Switch back to the SAA datalogger node and click on the Data Collection  tab. 
 
In the After Collection Do list click the new SAAImport  Task. This now automates execution of the data 
processing batch file each time data are successfully collected from the datalogger. 
 
Be sure to Save the changes once complete. 
 

 
 

8. Configuring the Database Import 
 
Use MLServer to automatically import data into the database. Invoke the command interface by either 
double-clicking the MLServer icon in the tray (if installed as an application) or by selecting the MLServer 
shortcut in the Programs | MultiLogger Suite group (if installed as a service). 
 
Select Import  to show the import configuration form.  
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This will display the Configure DB Import Folders  form. This form is used for configuring the folders to 
be scanned by MLServer for automatic data import. Select the + button to add a record to the grid. 
 

 
 
Click in the Folder  edit to display the folder browse button. Click to display the folder browse dialog. Use 
the dialog to locate the SAAImport folder.  
 

 
 
Once selected the DB Import Folders form will update, configure the Alias (database to import data into), 
Interval (frequency of checking for new data), Start Minutes (offset from the Interval), On Success (what 
to do with the data after successful import), and On Failure (what to do with the data after failed import). 

 

 
 
Note: See the MLDBConsole User’s Guide for complete  information on MLServer. 
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9. Using MLDBConsole to View the Data 
 
Once data are imported a Group with Instrument subgroup will be automatically created and populated 
with the imported data. The Group name defaults to the serial number of the SAA, the Instrument name 
also defaults to the serial number. 
 
Note: You can change the Group name but NOT the Ins trument name, otherwise at next import of 
this SAA data another Instrument will be created. 
 

 
 
See example below with Group renamed with a more descriptive name. 
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To view the data sets for each SAA, select the SAA Instrument and then click on the Data tab. 
 

 
 
To view all the data for a specific set, click on the expand button in the Data grid. All Levels (a sub-
Instrument group created under the main Instrument group) are shown, along with individual Data 
Elements and values. 
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Select the sub-Instrument group and click Data to view all the Data Elements and values in a grid. This 
view is very useful to verify the consistency of data at a specific level over time. 
 

 
 
Last, select Data Elements in the sub-Instrument Level groups, then Data, to view the individual Data 
records. 
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10. Using Insite to Present the Data 
 
Once data are imported into the database an Inclinometer Chart  needs to be configured to present the 
data. Each Inclinometer Chart presents both X and Y orientations. 
 
Start Insite, then enter Design Mode and display the Configure Outputs  form. 
 
Use the Add | Inclinometer  button to add an Inclinometer Chart. 
 

 
 
Configure the Selection Criteria  for filtering of the data, then click Options  and configure the Display 
Format , Automated Output , Associations  as needed. You can also re-name the Inclinometer by left-
clicking and entering a new name. 
 
See the Insite User’s Guide for more information on these options. 
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Next, double-click the Inclinometer output to display the Configure Inclinometer  form. 
 

 
 
First step is selecting the Inclinometer to chart. Use the Inclinometer drop-down to select the Inclinometer 
Instrument. Notice that after selecting the Inclinometer the Surveys grid should update. 
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Configure other chart options including the Titles , Type, Units , Scaling . 
 
Note: Chart Type typically used for presenting SAA data is Cumulative Displacement. This 
subtracts the Base survey from subsequent surveys t o show change in hole profile over time. 
 
Use the Adjustments  group to configure the top elevation of the Depth shown on the chart. Enter 0 to 
show the depth as hole depth, or enter an Elevation  value to adjust the depths to the casing top 
elevation. Angle  allows for calculating deflections in alternate vectors from the installed orientation. Enter 
a value in degrees, between 0 and 360. 
 
Notice also the selection of the Base survey in the Survey Configuration  group. 
 
Surveys can be selected manually or use the Auto Select Recent Surveys  option to automatically 
choose the last n surveys. 
 

 
 
Note: Some Inclinometer chart types are not availab le when presenting the SAA data, such as 
Incremental Deviation and Incremental Displacement.  
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Use the GO! button to create the chart once all settings are configured. An example of a Cumulative 
Deviation  chart is shown below. This presents the X and Y data as profile data, or the actual shape of the 
SAA over time. The panel color was changed using the Chart Editor. 
 

 
 

An example Cumulative Displacement  chart is shown below. This presents data as change in profile 
over time, using the Survey selected as the Base, to determine the change. If no Base survey is selected 
then the first Survey in the Surveys Configuration grid is used.  
 

 


