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Section 2
RT_View

2.1 Overview of the RT_View program

This document introduces the REF TEK RT_View, an appli-
cation designed to allow viewing of REF TEK data. REF TEK/
PASSCAL data files are binary in nature. The data is grouped in 
1024 byte packets. There are a number of different packet 
types. Some packets (i.e. State-of-Health) are mostly plain 
text. Other packets (like data) are mostly binary. 

The RT_View program decodes packets and presents them in 
readable form. For more information on actual internal packet 
structure see the REF TEK Recording Format document. 
RT_View scans the data file and presents a table of contents of 
packet types found. The contents list serves as a jump point to 
decoded packet information.

With a decoded packet displayed, the user has options available 
to move through the file displaying packets of the same type. 
Displaying the packets in its raw binary state is available. Event 
data and packets can be displayed in graphs as well.

Note: At the present time RT_View runs only on the windows 
platform. Windows 95 or above is required.
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2.2 Sensor Sensitivity Relationship
RT_view can display event data in one of three measurements: 

1) counts, 2) volts and 3) G’s (acceleration of gravity). The counts 
format is the raw numerical data from the A/D chips. Volts format 
is the counts data multiplied by the specific volts per count value 
for a data channel. The G’s format is the volts data divided by the 
specific volts per G value for a data channel. The user can change 
the current display format from the “Options” menu item. The user 
can tell the current selection from the Y axis data labels. Values will 
end in “V” for volts and “G” for G’s

When displaying a graph, the status line at the bottom of the dis-
play shows the current mouse pointer position. The values are 
channel number, X axis actual time, X axis relative time (from 
event start) and Y axis value in the current selected display format 
(counts, volts, G’s).

Using RT_View the user can select a portion of an event for exami-
nation. By changing the X axis scales the user can zoom in on a 
particular point of time. Channels can also be selected/deselected 
to include/remove them from the display. The user can then (by 
using the mouse and status line) read values from the graph by 
positioning the cursor. Again the status line values are in the cur-
rent data display format.
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2.3 Data Conversion Information
RT_View uses conversion information stored in the header 

packet of all event files. Conversion information is specific to each 
data channel. 

Conversion information consists of:
• A/D volts per count
• A/D number of bits 
• A/D full scale volts
• Sensor full scale volts 
• Sensor measurement units
• Sensor volts per measurement unit 

If sensor information is not present in the header packet, RT_View 
will use 2.4 Volts/G as a default value.

There are several sources for the conversion information. The A/D 
volts per count is measured at REFTEK and stored in each A/D 
board when built. The A/D number of bits is stored in each A/D 
board when built. The A/D full scale volts is dependent on A/D 
board options and is stored in each A/D board when built.

The sensor values are supplied by the sensor manufacturer. For SM 
units with internal sensors the data is programmed into a serial 
EPROM that the RefTek 130 reads on boot. For the MC-12 and MC-
18 units the user will have to enter the manufacturers data at 
installation time. See the MC-12/18 User manual for information 
entry details.
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2.4 To execute the RT_View program

To run the RT_View program:

1.  Copy the RT_View.exe program from the CD win32 
directory to the C:\reftek directory and execute.

2.  When first executed an RT_View.ini file is created and 
saved in the same directory as the .exe program.

RT_View.ini file stores settings:
• This file contains options and settings that are stored in the file when the user 

changes options. 
• When the user creates options on the Options menu they can be saved to 

the RT_View.ini file with the SaveOptions menu command located on the 
Options menu.

• The display size and location of the main window is saved in the RT_View.ini 
file.
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2.5 Viewing a file
The following screens show RT_view and explain what each 

screen is used for by using example steps to open a file.

There are 3 ways to open files:
• Drag and Drop files on an RT_View shortcut or executable.
• Drag and Drop files onto a running RT_View application.
• Use the File and Open menu from the drop-down menu after opening the 

RT_View program.

1.  Start the RT_View application and the following display 
will open.

2.  Use the File > Open drop-down menu to open and view a 
file contents.

Figure 2 - 1 RT_View main application window

Open
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3.  The file manager window opens to allow browsing for a 
file

4.  Select a file to view.

Figure 2 - 2 Open file manager

5.  Depending on the options selected in the Options menu, 
(shown below) the file selected will open and display 
either:

 •  Graph of the first event data 

 •  Table of Contents

6.  By default data is graphed because these two options 
(shown below on the Options menu) are selected. 

Figure 2 - 3 Options menu

Open

When a data entry in the TOC 

displayed.
When a File is opened (and contains data)
a graph is displayed.

is selected a graph is
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7.  If there is no event data, the viewer will open showing 
the table of contents of the event file as shown in 
Figure 2 - 4.
-OR-
Contents of a State-Of-Health file (Figure 2 - 5).

Figure 2 - 4 Table of Contents - File view

Figure 2 - 5 SOH file

Name of file

Event Data

Raw data

Event Header Data

Event Trailer Data

Contents



Viewing a file

2-14  REF TEK Data Utilities Doc-DataUtils-D

Menu Options:

Figure 2 - 6 Menu Options

Open a file

Save an Event to a file

Print a file (Text or graph)

Exit RT_View

Select a font for text in the lists
Select ONLY fixed width fonts in font selection

Goto a packet page number
Search forward for an event start
Search Backward for an event start

Search forward for a break in sequence numbers

Locate SOH text

Graph data in different units

Each trace separately auto-scaled in the Y-axis

Data Filtering Options

of measurement

Set default value when not present in the data

Arithmetic mean of the entire event is subtracted
from each data point

Graphing data options

Save Options to the ini file

Force use of nominal Bit weight
Force use of nominal G values

Set Auto Scroll Options

Version
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2.6 Viewing Event Header Data

To view Event Header Data:

1.  Double-click the Event Header Data entry in the table of 
contents. This allows viewing of the header part of the 
file.

2.  The Header display opens a view of the header page.

Figure 2 - 7 Header
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3.  Clicking the tabs located at the bottom of the display 
allow a different view of the file header.

4.  Event Header - Raw

Note: The file classifications at the bottom of the display reveal the 
supported viewing formats of the data page.

Header
Raw

Contents
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2.7 Event Data Header/Trailer description

To view an Event Header or trailer:

1.  Double-click the Event Header Data or Event Trailer 
Data entry in the table of contents. This allows viewing 
of the header part of the file.

Figure 2 - 8 Table of contents

2.  The Header display opens a view of the header page.

Figure 2 - 9 Top of header page

Unit ID

Station name

Stream number

Event number

Data format
Sample rate

Stream name

True bit weight

Nominal bit weight

Trigger time
Command,continuous

Time Source
Time Quality

First sample time
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3.  Use the scroll-bar to view the bottom page of the header.

Figure 2 - 10 End of header page

A/D Resolution

Full Scale Analog

Sensor Channel Code

Sensor Full Scale
Analog Voltage

Sensor volts per
measurement unit
Sensor units

Latitude,Longitude
Altitude

Channel Gain

Voltage



Viewing Event Data

2-19

2.8 Viewing Event Data

To view Event Data:

1.  Double-click the Event Data entry in the table of con-
tents. This allows viewing of the data.

Figure 2 - 11 Event Data contents
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2.  Clicking the Graph button opens a time series graph of 
the Event data.

Figure 2 - 12 RT_View of the data

The following close-up views of the displays show how to use 
areas of the display.

Figure 2 - 13 Section A - Upper-Left display

Figure 2 - 14 Pull-Down menu options

A B

C

D

A File Name

DAS Unit ID

Event number and Stream
First sample time in the
Event Header
Select channels to display



Viewing Event Data

2-21

Figure 2 - 15 Section B - Upper-Right display

Figure 2 - 16 Section C - Lower-Left display

Figure 2 - 17 Section D - Lower-Right display

B

Mark all samples
Mark the first sample in a packet

Event sample rate

C

Contents of a data file

Graph of a data fileSupported
Viewing
Formats

Raw data view

Mouse clicks
zoom to an
area of data

Mouse clicks
measure and
display data

Data view of a file

Number of
seconds between
each vertical
division

Relative time from 1st sample in event for start of
Time in event for start of display window

Displays mouse position with channel number
time, with X and Y coordinates

display window

D

Turns on auto scroll of data
according to scroll delay options
set in the options menu

Time in event for end of display window

Relative time from 1st sample in event for end of
display window
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3.  Click the Data button opens a view of sample data.

Figure 2 - 18 Data view

4.  Clicking the Raw button open a raw data view of the 
Header Page.

5.  Select the Contents button to return to the table of con-
tents to view another part of the file.
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2.9 Options menu
The RT_view program has several viewing options that can 

be applied as each screen of data is viewed. Placing the mouse 
cursor anywhere in the graphic area displays on the status line the 
cursor position in the graph. The status line displays x and y val-
ues.

1.  Select the drop-down Option menu to allow graphing of 
the event data with different units (Counts, Volts, or 
G’s), set G_Entry options, add viewing options, and to 
save present options as default.

Figure 2 - 19 Counts option

Note: Select the Graph on TOC Select option to open any data view 
with the graphical view option as default.

Displays mouse position with channel number
time, with X and Y coordinates

Viewing options

Save options as default
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2.  Select the counts option to view the data in raw digital 
counts.

Figure 2 - 20 Counts display example

Counts

Range in Counts

Mean in Counts

Note: Counts updated from cursor position are displayed on the bottom of the 
window. Range, Mean, and status line Y values are in counts.



Options menu

2-25

2.9.1    Using the Volts option

1.  Select the Volts option to view the data with volts as the 
units of measurement.

Figure 2 - 21 Volts option

2.  The volts per count conversion is automatically read from 
the Event Header packet (a true Bit Weight field).

Figure 2 - 22 Volts display example

Volts

Volts display

Range in Volts

Mean in Volts

Note: Volts updated from cursor position are displayed on the bottom of the 
window. Range, Mean, and status line Y values are in volts.
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2.9.2    Using the G’s option

1.  Select the G’s option to view the data with G’s as the 
units of measurement.

Figure 2 - 23 G’s option

2.  The window refreshes to view the data with G’s as the 
units of measurement.

Figure 2 - 24 G’s display example

G’s

G’s

Note: G’s updated from cursor position are displayed on the bottom of the 
window. Range, Mean, and status line Y values are in G’s.
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2.9.3    Using the G’s entry option

Nominal G entry is used to set default values for when they are not 
present in the event data. If the event data contains these values 
then they take priority over any of these user entered values.
1.  To change the per channel volts per G conversion value 

use the G’s entry option on the Option menu.

Figure 2 - 25 G_Entry option

2.  Under the Options menu, select the Gs_Entry option.

Figure 2 - 26 G_Entry display

G_Entry

Defaults
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If the defaults icon is disabled (grayed out) the RT_View.ini file 
must be updated with any windows editor to enable editing.

1.  Open the RT_View.ini file.

Figure 2 - 27 Edit RT_View.ini file

Example RT_View.in file

Figure 2 - 28 RT_View.ini file

Change this value
to a 1 to allow 
editing of default 
values.
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2.9.4    Using Independent-Y-Scaling (Scale By Trace)

Scale-by-trace (in the option menu) is defined as each trace sepa-
rately auto-scaled in the Y-axis (amplitude). 

If Scale-By-Trace is on the display reads “Independent Y Scaling”.

If Scale-By-Trace is off the display reads “Common Y Scaling”.

With these enabled or disabled the window is updated as shown 
below with the current option selected.
1.  Select the Scale By Trace option on the Option menu to 

enable this option.

Figure 2 - 29 Scale By Trace option

2.  The screen redraws with Scale By Trace enabled.

Figure 2 - 30 Counts display with Scale By Trace enabled

Scale By Trace

Mean Removal disabled Scale By Trace enabled
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2.9.5    Using the Mean Removal option

Mean removal is when an arithmetic mean of the entire event is 
subtracted from each data point (or sample).

With these enabled or disabled the window can be updated as 
shown below with Common-Y-scaling and Mean Removal Off.
1.  Select the Mean Removal option on the Option menu to 

enable this option.

Figure 2 - 31 Mean Removal option

2.  The screen redraws with Mean Removal and Scale By 
Trace enabled

Figure 2 - 32 Counts display example with Mean Removal enabled.

Mean Removal

Mean Removal enabled Scale By Trace enabled
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2.9.6    Using the Data Filtering option

Data filtering is used to allow the user to view the event data as 
the triggering software in the DAS does.

1.  Select the 2Hz HiPass Filter and 12Hz LoPass Filter 
option on the Option menu to enable this option.

Figure 2 - 33 Mean Removal option

2.  The screen redraws with 2Hz HiPass Filter and 2Hz 
LoPass Filter enabled

Figure 2 - 34 Display example with filtering options enabled.

2Hz High-Pass Filter
12Hz Low-Pass Filter

0.1Hz High-Pass Filter

2Hz High-Pass enabled
12Hz Low-Pass enabled
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This detail view shows the 2Hz HiPass Filter and 12Hz LoPass Filter 
indicators as enabled.

Figure 2 - 35 Display example with filtering indicators enabled.

2Hz High-Pass enabled

12Hz Low-Pass enabled
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2.10 Zooming
1.  It is also possible to zoom in to an area of data by using 

the left mouse button to select a window area in one data 
window as shown below, and dragging across to select a 
new viewing window.

Figure 2 - 36 Dragging a new selection area

2.  A new window is displayed based on the new selection 
area. All channels are zoomed the same amount.

Figure 2 - 37 Zoomed data view

3.  To cancel a zoom right click in the graph. Each right click 
cancels one level of zoom and restores the previous dis-
play.

New selection area

Note: It is possible to undo up to 99 zoom in operations.

Note: The scroll bars may also be used for a zoom operation but changes are not 
remembered for undo operations.
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2.11 Measure

It is also possible to measure amplitude or time

1.  Select the Measure option check box.

Figure 2 - 38 Measure options

2.  Select an area to measure using the mouse.
3.  Note the measurement in the area shown below in units 

of time and amplitude.

Figure 2 - 39 Measuring
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2.12 Viewing a State-of-Health file
To view a State-of-Health file:

• Drag and Drop files on an RT_View shortcut or executable.
• Drag and Drop files onto a running RT_View application.
• Use the File and Open menu from the drop-down menu after opening the 

RT_View program.

1.  Close any open file first before opening a State-of-Health 
file by selecting File and Close.

2.  Open a State-of-health file by selecting the file and using 
the Open button.

Figure 2 - 40 Select a State-of-health file

3.  Double-clicking a State of Health Info entry in the table 
of contents allows viewing of the state-of-health packets 
in the file.

Figure 2 - 41 State of Health contents.

Note: The file classifications at the bottom of the display reveal the supported 
viewing formats of the file.
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4.  Clicking Raw allows different views of the data.

Figure 2 - 42 Event file contents

5.  Clicking SOH tab opens an entry listing view of the SOH 
packet.

Figure 2 - 43 SOH view

SOH

Raw

Raw

SOH


