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II. AG501 Diagnostics Software  

 
cs5diag serves the purpose to run diagnostics on the AG501-system to identify potential 
problems, e.g. broken sensors, external interference frequencies or corrupt transmitter coils. 
The basic approach comprises a system check to validate some environmental variables, a real-
time display to identify broken sensors, connections etc., and a long-term measurement to assure 
stable data recording. 

A. The AG501-Diagnostics Tab 

When starting cs5diag from the menu (Applications � AG501 � cs5diag), the program runs a 
system check validating the available disk space, the eBox connection and the circal zero- and 
HWZBase-configuration values (Figure 1). 

 
Figure 1: The AG501-Diagnostics Tab 

 
The system check can be initialized manually by clicking the corresponding button (Figure 1 A). 
After passing the system check successfully the measurement can be started by toggling the 
Run-button (Figure 1 B). The time-span for each dedicated measurement of the long-term 
measurement can be selected via a drop-down box (Figure 1 D). The resulting maximum time of 
the long-term measurement is displayed beneath the selector. 
An active measurement is indicated by the green color of the Run-button and a message in the 
status bar showing the starting time as well as the elapsed time of the measurement (Figure 2). 
When encountering problems during the system check the incorrect values are displayed in red 
and the Run-button gets disabled until the system check is passed without errors (Figure 3). 
To stop an active measurement the Run-button (Figure 2: colored green when active) has to be 
toggled again. 
Please note: A stopped measurement cannot be continued. Clicking the Run-button to start a 
long-term measurement will always start a new long-term measurement. 
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Figure 2: The Run-button and status text indicate an active measurem ent 

 

 
Figure 3: The Run-button is disabled after failing a system check 
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B. The Real-time values Tab 

The data grid of the Real-time-Tab (Figure 4) displays the current values of an active 
measurement or the values of the last sample of a stopped or imported measurement 
respectively. Each column (tx) represents the values of one transmitter whereas each row (ch_) 
corresponds to one channel of the system. 

 
Figure 4: The Real-time values Tab 

 
By toggling the StdDev- (Figure 4 A) and the Mean Values-button (Figure 4 B) the values 
displayed can be switched between the standard deviation and the mean values of the measured 
amplitude signal. 
Per default the standard deviation of the measured amplitude signal is displayed.  
The update interval of the real-time display can be adjusted via slider (Figure 4 C). 
In StdDev-mode  (Figure 5) the last column and last row labeled mean display the mean-StdDev-
values of each row or column respectively. Standard deviation-values of the measured amplitude 
signal below 2 are considered within range for precise measurements and colored green. Values 
exceeding this limit are colored red (Figure 6). 
In Mean-mode  (Figure 7) the last column and last row labeled sum display the sum of the 
absolute values of each row or column respectively. Row totals below 1000 indicate defect or 
missing sensors (channels 9 to 16 in Figure 7) whereas column totals below 1000 indicate 
transmitter problems (transmitter 4 in Figure 8). Rows or columns in question are colored red. 
Grid-values can be copied to the clipboard  by selecting the grid-cells with the mouse and 
pressing Ctrl+C. Subsequently the values can be inserted to your favorite editor or spreadsheet 
program by pressing Ctrl+V. 
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Figure 5: Real-time standard deviation values (exam ple) 

 

 
Figure 6: Real-time standard deviation values excee ding 2 are colored red 
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Figure 7: Real-time mean values - the low total val ues of channel 9 to 16 indicate incorrect 
values for these channels (defective or missing sen sors) 

 

 
Figure 8: Real-time mean values - the low total of tx 4 indicates a disconnected transmitter 
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C. The Long-term values Tab 

The Long-term values tab (Figure 9) contains the controls to administer and evaluate long-term 
measurements. Beside the controls to save/load long-term measurements to/from files (Figure 
9 A), to crop data to a data section (Figure 9 E) or to start a new long-term measurement (reset), 
it includes a grid- and a chart display-mode that can be toggled by clicking the corresponding 
Grid- and Chart-button (Figure 9 B). 
While measuring, the statistics of the long-term measurement are updated every 5 seconds. The 
values of the data grid and chart are updated automatically as long as the Refresh-button is 
toggled down (Figure 9 C). 
 

 
Figure 9: The Long-term values Tab 

 

1. The Grid-mode 
In grid-mode  the data grid displays the maximum standard deviation (default) or the maximum 
range of the mean values of the long-term measurement depending on the setting of the Max. 
StdDev- and Max. Range-buttons (Figure 9 D). 
In Max. StdDev-mode  (Figure 10) the last column and last row labeled mean display the mean-
maximum-StdDev-values of each row or column respectively. Maximum standard deviation-
values of the measured amplitude signal below 1 are considered within range for precise 
measurements and colored green. Values exceeding this limit are colored red (Figure 10). 
In Max. Range-mode  (Figure 11) the maximum range of the mean values of the long-term 
measurement of each channel/transmitter is displayed without dividing values by color into 
plausible and suspicious values. By now the range serves rather as additional information (if 
needed) than for evaluation purposes. 
Just like in the real-time tab, grid-values can be copied to the clipboard  by selecting the grid-
cells with the mouse and pressing Ctrl+C. Subsequently the values can be inserted to your 
favorite editor or spreadsheet program by pressing Ctrl+V. 
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Figure 10: Long-term values - maximum standard devi ation 

 

 
Figure 11: Long-term values - the maximum range of the mean values 
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2. The Chart-mode 
In chart-mode (Figure 12) the chart displays long-term data for each channel/transmitter along a 
time/measurement-axis. The minimum-, the maximum- as well as the mean-value for each 
measurement is plotted as y-values along the x-axis. The time-span for each measurement is 
indicated in the upper right corner (Figure 12 C). Each displayed set of values represents the 
mean-, max- and min-value of the samples measured during the defined time-span. 
The channels and transmitters can be switched by the corresponding selectors (Figure 12 A). By 
checking the Measurement index-checkbox (Figure 12 B) the unit of the x-axis changes from time 
(hours, minutes and seconds) to measurement index (Figure 13). 
For easy comparison of different channel/transmitter-combinations all values are shown in 
relation to the average of the mean values of the corresponding channel/transmitter-combination. 
The real value of the displayed y-axis-0 is shown in the legend beneath the chart. This also 
allows easy identification of value-shifts over time (Figure 14). 
The default chart view displays all values of a measurement scaled to the canvas of the chart. 
 

 
Figure 12: Long-term values - Chart mode 

 
The chart-mode allows some basic display adjustment using the computer mouse: 
Moving : Dragging the mouse cursor across the chart while holding the right mouse button moves 
the displayed part of the chart. 
Zooming : Dragging the mouse while holding the left mouse button zooms in to the selected area 
(Figure 15 and Figure 16). 
Reset : A simple left-mouse-click on the chart resets the display to the default chart view. 
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Figure 13: Long-term values - Measurement index as axis-label 

 

 
Figure 14: Long-term values – slight value shift du ring system warm up (0 set to 1133.22) 
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Figure 15: Long-term values - zoom in on a chart by  dragging the mouse while holding the left 
mouse button forming a rectangle including the area  to be displayed 

 

 
Figure 16: Long-term values - zoomed in selection o f the chart 
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3. Saving / Loading / Resetting 
a) Save 
Clicking the Save-button (Figure 17 A) opens a file-dialog to save the long-term measurement as 
an agd-file (Figure 18). The default file-name proposed is the starting date and time of the long-
term measurement with the agd-file-extension (i.e. 2014-01-03-153733.agd for a long-term 
measurement started on January 3rd, 2014 at 03:37 and 33 seconds p.m.). 
Please note: An active measurement will be stopped when saved and cannot be continued. 
Clicking the Run-button (Figure 1 B) will always start a new long-term measurement. 
b) Load 
Archived long-term measurements (agd-files) can be opened by clicking the Load-button (Figure 
17 B). An Open existing file-dialog will guide you through the process. 
c) Reset 
The Reset-button (Figure 17 C) will reset an active, stopped or imported (loaded) long-term 
measurement. If the measurement time exceeds 30 minutes and the measurement has not been 
saved, a dialog will allow you to save the data prior to resetting (Figure 17). 
 

 
Figure 17: Resetting an unsaved long term measureme nt (> 30 minutes) requires confirmation 
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Figure 18: The Save File As-dialog 

 

 
Figure 19: The Open Existing File-dialog 

 

4. Cropping data to data section 
The data of a terminated long-term measurement can be cropped to the data section of interest 
by clicking the Crop data-button (Figure 20 A). 
This can be useful for analyzing long-term data that has been accidentally ruined by some 
interference (Figure 20 C) to see if the undisturbed part (Figure 20 D) shows good data or to 
focus on the disturbed data (Figure 20 E). 
It is recommended to switch the unit of the x-axis to measurement index (Figure 20 B) to identify 
the data section of interest. In the Crop data-dialog (Figure 21) you can define the section of 
interest by selecting the range of samples you want keep. 
Please note: Cropping data cannot be undone. It is highly recommended to save your original 
long-term measurement prior to cropping to a data section. This gives you the opportunity to 
always go back to the original data by loading the original file. 
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Figure 20: Cropping long-term data to a data sectio n 

 

 
Figure 21: Selecting samples of the data section of  interest 
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D. The Long-term statistics Tab 

The Long-term statistics tab (Figure 22) contains the statistic values for the current long-term 
measurement for each transmitter and channel. 

• MinX: the minimum value of transmitter X for the corresponding channel 
• MaxX: the maximum value of transmitter X for the corresponding channel 
• MeanX: the average of all measured mean values of transmitter X 
• Min MeanX: the maximum of all measured mean values of transmitter X 
• Max MeanX: the minimum of all measured mean values of transmitter X 
• RangeX: the difference between the Max and Min Mean values 
• RangeX %: the percental deviation of the RangeX from the MeanX value 
• Avg SDX: the average standard deviation of all measurement intervals 
• Max SDX: the maximum standard deviation of all measurement intervals 

The values for the different transmitters (X) can be viewed by moving the scrollbar at the bottom 
of the table. During an active long-term measurement auto-refresh of the values can be toggled 
using the Refresh-button (Figure 22 B). 
For further processing the statistic values can be copied to any spreadsheet program using the 
the Copy to clipboard-button (Figure 22 A). 
 

  
Figure 22: The Long-term statistics Tab 
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III. Revision history  - AG501 Diagnostics Software 

 

Date Revision Annotation 

January 13th, 2014 1 Ulrich Szagun 

April 2nd, 2014 2 Added cropping data and long-term statistics 

 


