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Introduction

The GNU DataExplorer is a tool to gather, view and analyze data which comes from devices with a
serial data port or other like CSV-file or USB port. The application itself runs on several operating
system with 32 or 64 bit processor (GNU/Linux, Windows, Mac OS X) and is enabled for national
language support. From 2019, the use of 32-bit systems continues to decline, which is why some
external components and libraries are only maintained in the 64-bit version. In the longer term, this
will also affect this program. Actual English and German is packaged. Devices might be data
logger, measurement devices, charging devices or similar.

A fundamental idea for the development is the system comprehensive thought. For all variants usual
computer operating system it should be possible to gather measurement data and present this
graphically. Calculate statistics on the data as well. For instance current and voltage of charging
devices, data measurable working with electric motors or back channel data transmitted from radio
controlled vehicles. This is the reason to base the implementation on Java using the free available
jSerial Comm library, for the serial communication and the eclipse SWT library for the graphical
user interface. For both libraries a native interface for Windows, GNU/Linux and Mac OS is
available. For development the eclipse IDE (integrated development environment) together with the
Java 6 run-time is used.

What is the naming for serial interfaces on different operating systems:

Operating system USB to serial Built-in
Windows COMS and higher CaM1 through COM4
Liru Jdev iy USBO and higher Jdev S0 through fdev/thys3
Mac 05 X Jdew fthy usbserial n/a

Why free software using GPL

In fundamental there are two reasons. The software follows the freedom of software idea. Using
GPL will makes the source code available for every one. Therefore the GNU DataExplorer makes
all interfaces for device communication and the data model is freely available. This will finally
gives everybody the power to enhance the applications (for own needs) with new functionality, add
new devices and fix errors.

The device specific components are separate modules and are bind dynamically during run-time
(plug-in). This enables developer to develop the device plug-ins disconnected from the main
application. There is a sample implementation which can be used as entry point. To implement a
device plug-in three facets are touched: the device itself, knowledge how to use the device and a
communication specification (of course programming knowledge).

A few words to Java

A Java applications lives within extra for it started "Virtual Machine" (VM), this run-time
environment is as fist approximation equal for all different system platforms. Therefore a Java
application can be executed everywhere, where a Java run-time exist. The VM provides the
available memory. Different to an application written in C a Java application can only use the
memory provided by the JVM what is different to the system wide provided memory. This means
while starting the JVM for a Java application the memory consumption limits must be provide (-
Xms/-Xmx). If no values are provided, a maximum value of 128 Mbyte is used as default. A VM
sounds like a system sandbox where there is no possibility to break through barriers. Would this the
truth, there would probably no serial communication and no graphics library. Prior to announcement
of the just in time compilers (JIT) Java applications are slow and came with its own visualization
skin. Actual Java applications are very close to applications written in other programming languages
in viewpoint of comfort and speed. Using the "Java Native Interface" it is possible to communicate
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direct with hardware device drivers. In this area mostly C applications are used to execute this job.
This is the case with jSerial Comm and as well SWT. Using Java a very big number of freely
available libraries are available as well as libraries provided by GPL license. All of his can be used
in commercial applications as well.

Used Directories

HINT: Please do not use an installation path containing special characters like mutated vowel. Java
use as standard UTF-8 character encoding, while translating special characters can lead into an error
situation.

Which directories are created during installation are described in the README file. More
important are the directories used during run-time of the application storing settings, log files and
graphics templates.

As base directory the application is using:

* Windows: %APPDATA%\username\DataExplorer
* GNU/Linux: /home/username/.DataExplorer
* Mac OS X: /Users/username/Library/Application/DataExplorer

At this start point for directories the following is used and created

* Devices: for device properties (XML) and device pictures

* GraphicsTemplates: for files describing the graphical properties like line color, number
format, etc.

. Logs: for trace log files, do not mix with the device log data files

This should enough as overview. Later in this document we will dive deeper in details.

How get the data organized which contains the measurement values. A root folder or directory
needs to be defined (refer to preference dialog), underneath each used device get its own data files
folder. The device folder are the same as the chosen device names. In addition folder gets created
for each created object. While saving the data a file name proposal according the configuration in
preference dialog will be displayed. As example Date_Object_Name.osd. Is there a relation of the
saved to an object, an object is selected while saving, a file link gets created in the object folder
pointing to the file in the device folder. File links only needs a few bytes disk space, since its only a
relation to the data file. There is no duplication of data files. While opening object related files only
this object files are visible. As example you will find the battery of object XY when its last time
charged. A simple folder structure should give a better overview:

= | DataExplorer
) AR 27
) eStationBCE
) Foka 4
3 UniLog

Hint: Since file links are operating system specific there is a capability to clean up and re-create all
file links (refer to preference dialog). Moving your data to a different operating system is easy now.

Execution on systems with high density displays

Screens with high resolution (point density) are increasingly being used. Especially the most used
operating system, Windows, is thrown here in some display situations. If system scaling is used,
approximately 200%, it is necessary to adjust the compatibility settings of the executable file
(DataExplorer.exe) in the properties dialog. Here you will find a feature "Behavior at high DPI
resolution, change DPI settings", which make it possible to transfer the system scaling to the
program. To do this, select "Overwrite high DPI scaling" and select "System" as the setting.
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The Main Application Window

In the title bar of the application the name of the application itself and if applicable the loaded file
name, the associated device name and the communication port name is displayed. As usual for this
type of application a menu bar as well as a tool bar is available. The central area is build from
windows reachable by tabs. This area will present the data in several form. The graphical view
which presents the data using curves is the real main view. All other windows are detail views in
other representation form.

¥ i D AtaER DI OTET SN U U B 0D S R G W ey AV au rEn BN ord ey oSt RESAS I 52 v SESU N Log R d EV/ Ity USBO Uy ) (= =) x|
File Edit Device Graphic Templates WView Help
. - - B =] X K i 2 =
1 2 H M - MO8 ASW-27 Y le] =] 1| | | ] AL v
P storigathering | |3 : Motor <> <l bala A9
Graphic “_Statistics | Table| Digital | Analog | File comment | Object characteristic
S 2008-09-17 ASW-27 - 5) Record
v 60 a0 — + 165
¥ | Current ] -
50 4 1600 p ki
Capacity ] 44.0 + 160
Power 40 7 1400 .
] 40.0 L 158
Energy 30 4 :
1 12004 360 4 L
oltage/Cell 20 4 155
Revolution 0 _ 100.0 4 32.0 F 152
Efficience - ] =
" i Z 280 150 &
¥ Height E 00 HE goo 12
9 il o 240 ] (| 148 2
L' 2 -10 4 w o . u
. 1E 600 {5 L 145 §
E -20 4% 5 200 5
5 3= ] b1z =
30 4 400 16.0
] F 140
40 4 200 4 120
] F 138
5.0
1 oo 80 3 b 135
6.0 -
o 1 2004 *07 P 132
o 00 - ] L 130

T T T T
o 5 10 15 20
Time t [min]

UniLog - recorded: 2008-09-17, 08:21:06; ASW 27 - first flight after repair action, more or less bad weather!
S/N : 22405; Firmware : v1.06;

Il CoN EERX EETX

At the bottom there is a status bar to display serial communication status, like connected, receiving
and transmitting. Aside the communication port status a progress bar is placed to show progress of
long therm operations. The rest of this status area is used to display warning messages or
measurement results.
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The Preferences Dialog

The settings dialog is used to configure:

the language to be used

the data path, where the application is locking for and placing the device specific log data
files and file links.

the file save dialog might be use the current date and/or object name as leader of the file
name. This will help to find files.

behavior of the device dialog. A primary modal behavior is some times not handy, if some
adjustments are the place in parallel while gathering data. Some times this cost more effort
while programming this.

decimal separator and list separator characters. This might be different then the character
used from system locale to work together with the spread sheet programs. This adjustment is
used for import/export of CSV files, but has no influence while importing
CSV2SerialAdapter Data Format files.

“@ DataExplorer - Preferences @
General . Miscalanious | Maintenance | Analysis

Language Time Format

Select locale en = Time Farmat relative &

Standard data path

Data path: C\Userswinfried\Documents\DataExplorer i i
File saving
¥| Date start of file name ¥| Use object key ¥| auto-save

Device dialog

Device dialogs application modal Always on top

¥| Enable alpha blending 1 3

¥| keep import directory suggestion related to object key selection

Comma Separated Values (CSV) separators

Decimal separator: | - 7 Column separator: | ; B

Serial Ports - Configuration
Exclusion list (black List)
Exclusive list (white List)
Availability check during scan ¥| skip bluetooth devices

Usze serial port application global

searching

| Close |

using black-list or white-list configuration it is possible to configure according personal
problematic ports (COM 2 COM5 COM18). This configuration is also valid for the device
selection dialog, where device individual ports are selected. Configure the black-list will
ignore ports declared. On the other hand the white-list will exclusive use the configured
ports. Using the white list it is possible to miss ports dynamically configured by the system.
while it scans for available serial ports and updates the results delayed. The delay can be
reduced on slow systems by switching off the availability check. If this is the case used ports
are displayed too which might not be used in future. At UNIX based systems this is not
relevant. This adjustment reflect also to the device selection dialog which also scans for
available serial ports.

if system wide only one serial port is available it is possible to configure a global serial port
usage, but in most cases the single available port will be found automatically.
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The Tabulator "History" enable history analysis and its configuration. Overall, this type of analysis
should be used for equal measurements coming through the same device from one object. For
instance a history analysis doesn't make sense using measurements of all different batteries, LiPo,
NiMH and different cell numbers, you ever charge with your charger.

 DataExplorer-Preferences

General |History “_Miscellaneous | Maintenance | Analysis

Analyze history data
Display options

X axis Quantiles f Boxplot
Reversed [ ] Quantiles and smart values
Equalize timespans medium| = Box size medium| =

Box size adjustment medium|
Optimized timespans =

Analysis types Dates times
& Settlerments [7] Coordinated Universal Time (UTC)
[ Scores

Properties

Screening Log file contents

Analysis timespan [months] B0 Sampling time [sec] 1.0 =

[BF Include imports from standard data [&f Combine channels (loaders only)

[BF Search import path

Object key
ignore

Subdirectory levels o -

| = J

The configuration entries have tool tips to explain its advantages and what to be used for. In most
cases you will see the change directly while have a history graphics view in background and modify
the configuration settings.

Hint: Quartiles and smart values are additional statistical calculated values, gives the enhanced
selection capability of the curves selector. Using this enhanced statistic calculation possible
configured trigger doesn't get used anymore during history analysis.

More information related to history analysis you will find at history analysis view
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Using the tabulator "Miscellaneous" it is possible to configure the graphics view. For better
differentiation between the different curves and their dependent scale in the graphics view the
record color can be used.

The outlet or configuration name can be used as leader of the record name in the curve compare
view. This might make some curve source more clear.

Ve DataExplorer - Preferences @

General  Miscalanious Maintenance | Analysis
Graphics
Record colors usage in graphics view

Draw scale baseline in record color

Draw name in record color (need re-star, caching)
[] Draw scale numbers in recard color

Curve Compare - Outlet- Configuration Name

D Start record name with outlet- configuration name

Data Table

Optimize data table usage

Reduction of table colums to in graphics tab selected measurementva

Charging devices
Recording behavior charging devices

D Data capture without pause, balancing, ...

[] Continious record set

| e |

The data table consist of a lot of columns. It is possible to reduce the visible columns to the
measurement values selected in the graphics view. This can be adjusted using the context menu of
the data table as well.

As well the behavior how to handle the recorded data can be adjusted for charging devices. Some
charging devices allow data recording in pauses and after finishing the charging program. This can
be switched off. In addition the complete charging discharging cycles can be recorded in a single
record set.
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The "Maintenance" tabulator contains some buttons to refresh or remove some application related
items. Pushing the buttons will "Create Desktop Launcher” or "Remove Desktop Launcher" will
create or remove such icons. The other two buttons enable the DataExplorer MIME type
registration to associate the file endings *.0sd and *.lov or remove this registration.

# DataExplorer- Preferences

General |History | Miscellaneous | Maintenance “_Analysis
Desktop Launcher

Create Desktop Launcher Remove Desktop Launcher
Shell MIME Type Association (*.osd;*.lov)
Register MIME type De-register MIME type

Object Key Scanner

Create Link Files Clean Link Filers

Create objects

History

Clear cache

Miscellaneous

Resource Consumption Clean settings

Close

The button "Create Link Files" will scan all data files under the configured folder and create all
missing object directories as well as the associating link files. The button "Clean Link File" will
delete object related link files but not the object description files nor the object related directories.
This function helps to move data files to different system/platform or for backup purpose.

Defining object keys may turn out as a cuambersome work: Speed up this task by pressing the button
"Create Objects"! The system will scan the standard data path (and the import directory and identify
'object folders'. The object folder names are put in the object key list in the menu bar on the main
screen which in turn allows you to select the log files more precisely.

The "Clear Cache" button clears the cache directory which is kept in your user account directory.
However, clearing the cache is not necessary as it holds a minimum of aggregated data which is
deduced from the original log files.

Using the button "Resource Consumption" will print the operating system handle usage status to the
trace.log files.

Pushing the button "Clean Settings" the DataExplorer gets configures to remove all application
configuration entries from the system while exiting. This includes Starter-Icon and other system
entries and enable clean application removal or re-starting the application initial configuration.

Using the button "Resource Consumption" will print the operating system handle usage status to the
trace.log files.

Pushing the button "Clean Settings" the DataExplorer gets configures to remove all application
configuration entries from the system while exiting. This includes starter icon and other system
entries and enable clean application removal or re-starting the application initial configuration.
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Using the analyze tab only adjustments for problem analysis can be found. After a program failure
function a trace log entry should appear which may help to find the reason for it appearance. Pay
attention, modifying trace log level away from INFO will result in slowed down execution and may
lead in unknown side effects. So adjust this values using this knowledge. The adjustments are scaled
in detail level,

* SEVERE writes only program execution errors,

* WARNING writing errors and warnings, (default)

» TIME writing errors, warnings and time relevant log statements

* INFO writing errors, warnings and some informational,

* FINE writing all errors warnings and informational, in addition traces of the level fine,
* FINER writing more than FINE

* FINEST writing more than FINER

The below described part allows to configure the log level class based. To keep the log file content
small do not adjust the log level above FINE. Otherwise the amount of log statements is very high.

* the global setting of the "trace log" level, is in normal the level INFO

 graphical user interface, here all statements are included called during main window
execution

* devices, all statements called during device relevant execution

* data model, all executions involved by the data model itself

« utility functions, all the helper functions, drawing curves, calculate check sum, etc.

* file I/O, function calls involved in file input/output

* serial I/0, will used a memory logger above the level INFO to archive a low performance
impact. As logical consequence the memory usage of the application is higher as before. It
might be required to start the application using "java -jar -Xmx512m DataExplorer.jar"
where the maximal memory usage is limited to 512 Mbyte.

The class based log level allows to set a logging level for selected class(es) which reduce the
amount of trace statements and helps analyzing class centric. A context menu enables the log level
selection. Closing the settings dialog will activate the adjusted trace level.

In every case only three level of trace log files are written with a limited size. The files in this rolled
approach will over write after a certain amount of statements.

Hint: In case of error please have a look into the trace log files this will give help indicators to fix
the problem (refer to Used Directories).
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The Device Selection Dialog

Using the device selection dialog the devices are chosen which are available for the application. The
device selection and port overview all devices are listed which are found by available device
properties XML file in the "Devices" directory.

| = '\
# Dewvice selection and port configuration
Freterences | Device selection, port oversiew
FPlease select device to be used

AkkubdasterCd | Htranic COM2

[ eStation902 Bartam COk4

eStationBChE Bartam COM1

[] eStationBCE10 Bantam COk4

[] eStationBCE Bantarm COkA4

Ficolario Fenschler COkAZ

[ Sirmulatar YWE COM3

LniLog =kd-Maodellbau COme

The selection of the active device will be done with the "Preferences" tab.

.
# Device selection and port configuration

Freferences | Device selection, port oversdew

Dewvice
LiniLog EIRES L [ (2

Manufactu Ski-tdodellbau

Dewvice UniLog
Typ logger
Internet: hitp:ihwannie sm-modellbal.

[l open device dialog automati

The selection of the active device can be done in several places on this tab. First place is the combo
box direct above the device picture or with the slider at right hand side of the combo. The picture of
the just selected device will be shown. Additional information related to the device is shown at the
right hand side of the picture. Direct underneath this device info two selections are available to
configure device specific behavior regarding device dialog and communication port.

Hint: Another possibility selecting the active device is using the next-/previous- device buttons in
the tool bar.
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Underneath the device picture the serial port must be selected. Is there only one serial port available
at the current system this port will be selected for communication purpose automatically. The
pictures below showing a port selection with COM4 using a Windows system and a port of a serial
to USB adapter of a GNU/Linux system /dev/ttyUSBO.

sarial port

Fort name COkA3 w

serial port

Part name

With the “visualization preferences” group the visibility of some application tabs can be configured.
Very small systems might be slowed down if to many data has to be updated while live data
gathering.

“isualisation prefarences

[ ] Tahle [«] Diigital [v] Analog [ 1¥oltage/Cell

Graphic ~_Statistics | Digital | Analog| File comment| Object characteristic

o

The check boxes in the middle, Digital and Analog, are used mainly for live data measurements and
have less sense for devices without this capability. If a device does not have live data capability or
data are red from file the end values of the curve are displayed. The visualization of single cell
voltages makes only sense for device with the capability to show this, mainly Lithium battery
charger or balancer.

Check boxes in the lower section there are more device specific and can only be checked by
changing the device configuration files.

For adjustments

Baudrate 115200 Flowcantral 0
Databits 8 OTE

Stophits 1 ETS

Farity 0

At the lower area the serial communication parameters are displayed without the possibility to
change it. Required changes can only be done by editing the device properties XML directly.
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Menu- and Tool- Bar

The menu bar make all elements available to manage the application. The tool bar enable the most
often used elements using icons to make it more intuitive.

Lv) L+ D ST ER D] OTET SIS DUE S8 Sy S SN2y BV 0T ST DT e FOSO RERAGVI Sy SESU NTEOG RSN d eV Ly U 5B U0V J WENE
File Edit Device Graphic Templates View Help
3 e 2 =1 |- - SR A ;
|4 H & < W G B8 [P lasw2r L B e | | =] [~
’ start gathering 3 : Motor 3 [<][>] 2 <P>] e 3 AP

Graphic -_Statistics | Table | Digital | Analog  File comment| Object characteristic

Menu "File"

From the file menu all action are triggered with a file as base

* "New" initializing the
application for the
active device, are data

available which are |j New [l Al <> | [ﬁ ASW-27

)+ iDL EX DI OTETSEN DU BEU D Sy SA LU Y M aUr e RN DT HETG MoT

|File Edit Device Graphic Templates WView Help

not saved this 2 open -
operation must be : 3 : Motor v 5) Record
committed H £z | - : = a
« "Open" opens a file H Save as . i| Table | Digital | Analog| File comment| Object characte
open dialog to select a History o 2008-09-
file to be loaded. If 60 - | —
the file does not fit to Import > : ] 4804 |
the active device the =T > 20 7 18007 o ]
device gets switched = preferences 40 4 Lo 1 |t !
while opening. File -~ 30 - ] 4007 .
ending for supported ““éﬂ Print 1 1200d 360 !
input files can be I 20 7 3 f R
adjusted as usual for s —~ 10 3 10004 3207

your specific operating system.

* "Save" opens a file save dialog, are the data already saved overwrite commitment or
renaming is required

* "Save as..." opens a file save dialog to use a new name to save the data

» "History" showing the list of last used files with a maximum of 10 entries

* "Import" offers the possibility to import comma separated values files (CSV) with absolute
or raw data. Please do not mix with CSV data which gets imported with CSV2Serial Adapter
or derivates which gets imported as initial device data import. In case of device capability an
extra menu would be offered like *.cvs, *.nmea, *.txt or *.bin.

* "Export" offers the possibility to export comma separated values" (CSV) files as absolute
values or raw data to be used as spread sheet.

IPicnlariD;Thermal

Time [zec]:Voltage [---]:Height [---]
0,000; 93,000;3535,000

0,050; 93,000:;3535,000

0,100; 93,000;3535,000

0,150; 93,000;3535,000

Picolario; Thermal

Time [sec]:Voltage [V]:Height [w]:3lope [m/s]
a,000; 5,054;0,000;0,000

o,050; 5,054:0,000:0,000

a,100; 5,054;0,000;0,000

o,150; 5,054:0,000:0,000

[in (S ;[N S  R % Y
[= T B " I SN B T
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Some device offers additional data export capability, example KMZ Google Earth files or IGC
formatted files generated from GPS data.

» "Preferences" opens the preferences dialog to configure application properties

* "Print" opens a print configuration dialog to initiate printing

» “Start Time” opens a dialog to change the data set start time stamp

» "Exit" close the application (some temporary created files might be also deleted)

Hint: Absolute during CSV export means the same form as displayed in the table view. Raw means
the data are equivalent to the data red from the device. While reading raw data the values are
adapted if required according the device properties file, just as the data would be gathered from the
device.

All functions of the file menu are available by the tool bar.

i 'Q"J i D HLHEX DI OTEr SN DUE 00 SUy SIS I ey A JUT ETTIN OTa e NGO st RESAGI =2y SERU T OGRS A EV/ Ly U S B U0 J ETENES
File Edit Device Graphic Templates View Help
n R T " s T E % A Y
EEFTRRNSEICE = R E N P g PO e
> start gathering 3 : Motor R < - | hall| ) < 18] - | Ei' ﬂ F ’R?

:'.Graphic ~._Statistics | Table| Digital | Analog| File comment | Object characteristic

As sample the printing dialog s get reached both ways. It is possible to configure the views to be
printed, according to availability, and page formatting. Using portrait print direction two views will
fit to one page.

< NONS] Print layout configuration

E Print file name and date as header

Graphics Selection Orientation

Ay —
El._ui-rrd e ® i:"j Portrait
[
E"M'-'.'"_" Statistics
JRIH =%
O[_i1Landscape
-L Object T
sl O I ]Landsca efrev) Print
I“‘"‘I’rd' Compare et 11— a -.
I eneral = Page Setup  Appearance
r Cancel Y Ir Print \'
Name: | 1¥Z.18s8.25.65 I:l Properties

Status: Accepting jobs

Type:

Info: 1 Print To File
Print Range Copies

® A Mumber of copies: 1 r_?

O Pages 1 Ta 1 Collate

( Print w} (" Cancel -"

The printer selection dialog is a pure Java dialog due to actual color transformation problems using
SWT.
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Menu "Edit" )+ AU ETEX D] DT BT RN U A0S St MG 2y SVIETTTS

Using the edit menu the graphical data File Edit Device Graphic Templates View Help
—

can be zoomed or shifted. The main - |3 Zoom Graphics Window B T
copy operations into clipboard are E‘E:l a a

El Zoom Fit to Window
= AN < |

Grap ' alog| File comment
copy visible tab content

located here as well. '

. . Pan Graphics Content
e "Zoom Graphics Window", an Graphics Conte

activated the capability to

enlarge curve areas to enable Cur : o
. . copy graphics print image
detail views or detail (| Vbrage e
measuren.lent _ W) Current : J 48.0 i ’I
* "Zoom Fit to Window" resets the sno-4 TRAN

graphics content to fit whole data
* "Pan Graphics Content" enables shift of enlarged graphics content to position area of interest
* "Copy Visible Tab Content" will copy an image of the just visible tabulator into clipboard
* "Copy Graphics Print Image" will copy the content of curve graphics or curve compare
graphics as it would be printed into the clipboard

Hint: Copy and change fore- and back-ground color is also available for all tab windows using the
context menu (right side mouse button)

All the functions to manipulate the graphical view are available by the tool bar. The tool bar gives
additional capability to cut other edges and switch display to the last amount of curve points.
Buttons are activated if this operation is permitted.

(il i L AL ER D OTETRENE U DSBSty SIS UV iy S LT E TN OTH g PO S RESA S VY =2y AU T MO RN d EV/ LIy U B EUD i J = @]
File Edit Device Graphic Templates View Help
Sy o g : ¥ & (2 Al &
N2HuE0)s |Faam s 2 k| R e e
b start gathering 3 : Motor ) (<] [>] ) d i 3 i A?

Graphic “_Statistics | Table | Digital | Analog | File comment | Object characteristic

The sample below showing a positioning of transparent area, the area to be cut. A pop-up dialog ask
for commitment. This will create a copy of the original data set with the cut edge. The user can
decide each case to delete the untouched data set by itself.
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6 Really cut off curve data?

Data sets with cut edge have an under bar character appended to its name. The original data set is
still available.

Hint: Data set names may edited after pushing the edit button as documented here.

Menu "Device"

This menu enables device specific operations

* "Device tool box" opens the device

dialog of the active device File Edit Device Graphic Templates View Help
* "Open/Close Port"; "Start/Stop

2 [/ff] Device tool box
Gathering"; "Import data" activates D La' - B

the configured function for the actual J 2 L} Import data
. LB’ img
device _ e
« "Device Selection Dialog" opens the |Graphic [£] Device selection dialog ﬂ File commenﬂ
dialog to select a device Curve sel« g Previous Device
* "Previous Device" switch to the

ivl}i

—

. . N il Rec\Volts Next Device S
previous device in the device list e el
« "Next Device" switch to the next _
. . . A Current 325
device in the device list o

» "Device Properties Editor" opens the device properties editor to adapt device properties (not
all property changes will update results dynamically)
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All device specific functions are reachable using tool bar buttons.

v L) AU AT ER G OT ET SN U0 B0 DS SOV ey AV i E 7T O T G oSt BESAG MV 2y SERU T oG RN d EV ALy U S B U U

File Edit Device Graphic Templates Wiew Help

12 WK = . (Mo a ) e e e fefg T e e
(B songarem )| (3o e et ee |

\Graphic -_Statistics| Table| Digital | Analog | File comment| Object characteristic

In addition there is a way not to sort your data according devices only, instead you can define and
use objects across all devices. Using "device oriented" there is no change at all.

[iziitl D ST ER D] OTET SIS DUE S8 Sy S SN2y BV 0T ST DT e FOSO RERAGVI Sy SESU NTEOG RSN d eV Ly U 5B U0V J ||| @]
File Edit Device Graphic Templates View Help
% b oy N = T B (3 Al (A
N2 HME O - | & a e mlse 2 R EE e ET ) e
’ start gathering 3 : Motor ) (<] [>] hall| ) < [ -5 | Ei. 3 i R?

\Graphic _Statistics| Table| Digital | Analog | File comment| Object characteristic

But if choosing or, using the plus sign, create a new object key, a new tab window, Object
characteristic, appears. While a new object name gets edited finalize this with the Enter key. This
will create a new object directory below the configured standard data path. Within the object
characteristics tab it is possible to describe the object, which is actual selected. While selecting an
object key the usage of the object key for the actual data set will be queried. Independent of the
answer, starting from now, only data files are displayed while opening which contains this object
key. Please note that the 'Create Link Files' as well as 'Create Objects' wizard in the setting window
(tab 'Maintenance') fills or complements the object key list from your individual sub-directory
definitions.

A o r - ASW-27 - Li ri NN B
File Edit Device Graphic Templates View Help
e He R i i = R % A = " =
i L-‘J L{ i - [“EH G ﬂ e 2 L = e | AR | | E =
device oriented 2 5 &

3 impotdeta | [1:vario * B |asuae | B8l 00 |
Graphiﬁ Statistics| Table | Digital| Analog| File comment ol'_

Curve selector ] 30.0 k| . Cappuccing T T 5.8 f

Menu " Graphics Templates"

Using this menu graphics templates are managed. Graphics templates contains graphics
visualization properties.

If available and applicable a graphics template will applied according the device and channel
configuration. Graphics templates contains properties regarding the once adjusted by the context
menu of the curve selector, like line color, number format, ... The directory to the graphic template
files "GraphicsTemplates" under the application configuration path.

)4 b DEtaERpIoTEr = 2D 0E 0045 TASIWE Y TMaureEn Nord hangrosa = SASHI 27 i

File Edit Device Graphic Templates View Help
- Save Default Graphics Template
1 2 H i mmpite | D SW27
1 Load Default Graphics Template

‘ Save Graphics Template as...

=
rt 5) Record
ORSn po Load Graphics Template ... b a

Graphic ~_Statistics | Digital | Analog| File comment| Object characteristic

» "Save Default Graphics Template", stores a template according channel configuration and
device (DeviceName_ChannelConfigurationNumber.xml)
* "Load Default Graphics Template" loads a template according channel configuration and
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device (DeviceName_ChannelConfigurationNumber.xml)
* "Save Graphics Template as..." opens a file save dialog to save a graphics template with a
given name, where the selected folder will not be recognized

* "Load Graphics Template" opens an 'open file dialog' to select a graphics template to be
applied

If there is a reasonable configuration displaying all your important curves found, go ahead and save
such graphics configuration as default.

The graphic templates contains definitions to adjust scale end values. Using devices which support
live data gathering this could be important to judge the curves. Keep in mind, while displaying
curves always the complete scale values margin will be used to display curves if not other specified.
In cases curves with minimal deviation values could be displayed very similar to curves with ten
times of the values. Only the scale end values will change. In similar case it would be advisable to
configure a graphics template which have the maximum scale end values configured. Loading this
graphics template at the beginning of live data gathering, the scale end values keep the same as
configured until end of measurement. As sample a live data gathering of the QuadroControl. The
QuadroControl will drive counteraction according to movement direction and force using its tri-
axial accelerometer. To keep this in mind is important using the oscilloscope mode, were only a
smaller part of the curve remains visible.

ﬂ & DataExplorer - QC-Copter - /dev/tty.seriall
| i - - -~ |
A ) = B 7= d ted L5 H 500
DB HHE Q% | B 5 R e oren [ 3 BNz D)
I stop gathering '1:config 1 E] _ 2) flight record E| E |'-_. 3 %-?
El'aphiﬁ Statistics ;TahIE; Digitr.l.j Analog | File [ummeril; .
Curve selector (500 1) 500 } - 12.0)
o ]
™ Roll Angle 400 1 400 4 | B
M Nick Integral 1
™ Nick Angle 1
B(Gyro Rol 300 - 300 1 L 116
[ Gyro Nick 1
| Gyro Yaw 200 200 - F11.4
m _ )
Sl %1 100 _E F11.2 =
G (=]
™ Battery-Voltage é_ g A
— 1 S F110 m
5 £ M s
g g , 3
Z -1004E F 108 &
ﬁ — g
z 2 2
=200+ F 10.6
-300 + - 10.4
-400  -400 - - 10.2
o) G0 fp+—s—wv—+—+-+-—r-—+—+7——-+-—+——7—+——+——71———1——H100
0 5 10 15 20 25 30 35
Section starts at 16:541 [s5:555] Time t [sec]

con = BT

Hints: The apply function of graphics templates overlay with visibility configuration for some
devices. If there are some curves switched invisible using the visibility configuration of the certain
device, they will not be visible by applying the graphics template. Some devices switch curves
invisible automatically in cases where no real data are contained. Devices with visibility
configuration are as example CSV2Serial Adapter, WStech Varios, GPS-Logger, NMEA-Adapter,
UniLog and some others. Using the visibility configuration dialog such curves can be made visible
again even if they do not contain reasonable data.

Page 21



Menu "View"

With this menu the curve selector can be hide or made visible. In addition a graphics header and
data set comment can hide or made visible. This can be done using the context menu as well.

PG o DEEAEXDIOTET =R D0 001 TASWEy T Mauren Nordhangiosdi=mAS Iy =l

File Edit Device Graphic Templates View Help
v Curveselector

J 12 HHEE g .§A5W-2? 5

v Graphics Header
J . apen port | 3 : Motor Ml , |5) Record

‘Graphic _Statistics| Digital | Analog| File comment| Object characteristic|
=

| Curveselector
¥ Graphics Header
¥ Dataset Comment

copy visible tab content
copy graphics print image

change outer background color
change inner background color

.

change graphics surrounding line color

Menu "Help"

Using the help menu this text can be reached and the about dialog can be opened to check the
version number of this application. Selecting the version check the home page of the DataExplorer
can be reached to check if a newer version is available. No personal data are getting transferred to
the Internet, only the URL is invoked.

il o DHLTER DI OY ST SES DU B A0S S SAS Y 2y AN AT T E RN OY O g ho s B

File Edit Device Graphic Templates WView Help

.. Content
e Lo o SW-
‘| 8 Lq = » ¥ Version Check il

About
. open port ‘ 3 : Motor &y ma o) Record

Graphi;: _Statistics Digitall Analngi: File comment Object characteristic |

UgiLury = felayjezygUs:uuy b= <l

KRN EN e S P S N T
= u 82| @& (xo)

Opens context sensitive help
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Outlet- Configuration-Data-Set Toolbar

Depending on the device properties and implementation the left hand side combo box represents a
device outlet or a data set configuration. The buttons beside the combo switch to previous or next
data outlet channel or configuration if applicable.

File Edit Device Graphic Templates View Help

ij _db = L_{ o > i I;gﬂ |ReceiverBatterie

Ir -._\
. open port ! | 4 : Qutlet v L.aj i
— L ['1: Outlet - - _‘
Graphic ~._Statistics | Tabl ~fnpare| File fomment 0b
: 2 : Qutlet i |
Curve selector 3 - Outlet =
[ voltage 516 ;
& rurrent e A i o =] 7 T /

The data set to be displayed can be selected be the other combo box. Analog to the outlet
channel/configuration there are buttons to switch to previous or next data set if applicable.

File Edit Device Graphic Templates View Help

DB nual s |F T hswr Al JE RE oSl PP e fTE
J b start gathering J 3 : Motor v (= L = w;—l E‘J W J:S?
Graphic _Statistics | Table| Digital | Analog| File comment| Objef] Ll b s ‘?

Curve selector Es soll ein Akk} 5, ASW27_17x8_LiPo = W27_17x9_LiPo

£

¥ Voltage ! ) 0.8
::: - 88 1 1 Y JC_[|4) ASw27_16x8 LiPo L 16s t 6000 [

| Current T e

- - S0 e 1 pi 1 =ann 0.6

At the right hand side there are buttons to enable data set name editing or deletion. After pushing
the edit button the cursor within the data set name field is activated for editing, a hit to enter
commits this operations.
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Google Earth

If the current displayed record set contains GPS (global position system) data it is possible to export
a KMZ file and launch with such file the Google Earth application. The globe icon will change its
visibility to signal launch capability..

>+

File Edit Device Graphic Templates View Help

JJ?HW;:-.;;--JE%l‘Spacer IEENEN il PO e s

J ¥ import data J |2 : vario+GPS v 1) flight record [00026] BB J JQ‘)

Graphic Statistics] Table] Digitaﬂ Analog] File commenﬂ Object characten'sti(ﬂ DatavarioTooﬂ [Export and open GPS data with
Curve selector 2010-05-01| Space Pro - 1) flight record [00026] ERSSSeR R "TL in Google Earth
B e tenmn : ;

Hint: Temporary files gets generated while using the globe button. This temporary files gets located
in the temp folder of the system and get deleted while closing this application. If this files should be
saved, change into the temporary folder of your operating system or export the same content using
the export functionality (Export - KMZ 3D track).

As sample a flight record is displayed. This flight was recorded with a DataVarioDuo with GPS.

Places

¥ [ & My Places
» [(JED Sightseeing Tour
Make sure 3D Buildings
layer is checked
¥ [FH¥= Temporary Places

» [l 1) flight record [00026
DataVarioDuo - recorded: 2010-05-01,

08:-14.34

{B@ 2) flight record [00034

DataVarioDuo - recorded: 2010-05-29,
09:52:22
W= Statistics

v E@ Speed-Track
e gx:velocity lower than 31 km/h
L% gx:velocity within 31 and 70 km/h
12 gx: velocnv Iower than 31 km/h

I

I gx:velocity lower than 31 km/h
gx:velocity within 31 and 70 km/h

—
AEEEREEE F!.'llil %ﬂmmm

(e gx:velocity within 31 and 70 km/h
gx:velocity greater than 70 km/h
%o gx:velocity within 31 and 70 km/h
{2 gx:velocity greater than 70 km/h
AN gx:velocity within 31 and 70 km/h
2 gx:velocity greater than 70 km/h
la"» gx:velocity within 31 and 70 km/h
{2 gx:velocity greater than 70 km/h
12 gx:velocity within 31 and 70 km/h

Height h [m]
Climb vc [m{sec)

T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 1 10 20 30 40 50 2 10 20 30 40 50 3 10
Section starts at 37:20:191 mm:ss:555) Time t [ sec, min |

DataVarioDuo - recorded: 2010-08-29, 08:36:16
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Track Color Configuration

Using the tools button a dialog to configure colors versus velocity can be opened. The left side gets
used to configure the colors for the three velocity ranges.

s -
'vi_'_ﬁ s DataExplorer: - Space Pro. - DataVarioDuo

File Edit Device Graphic Templates View Help
[DBHHEBED Jrﬂﬂmlswem NS (2 A G E R ok F b )
J L\} import data J |_2:Vari0+GPS v |_1)ﬂight record [00026] v E:ai I‘:T E J . 9 J %‘?
Graphic Statisticsw Table] DigitaﬂAnalog) Filecommenﬂ or e olur-aloeis fursiEls
Curve selector 201l|’ T T | 026]
E Rec\bltage ¢ lower limit | 27
Height 200 M P —
|3 Temperature i [ | MJ L &0
@] GPS-Height { —[—fm‘ upper limit | 54
@ cps-velocity i | Ao B - 7.0
Climb 170 4 [ close J
160 4 | |/ - 6.0
150 i
140 ] | e e
i | | [ within limit avg factar o
E 1o ] | |m s
2 100 .f 20 =
& J :
£ w0 1 A E
(W]
- L 0 M M M W
0 4, M Jllln d m oI, L M (YT WJAMJ i

The dialog is displayed twice to make the velocity configuration behavior more clear (blue circled).
Is an average factor set to zero, the minimum and maximum velocity fields can be used to configure
different values. While the average factor is not equals zero the minimum and maximum values gets
calculated.

The actual implementation allow to select the measurement to be colored to enable enhanced
investigation capabilities. In addition there are configuration options, for example, extrude the
drawn line to ground as extended visualization.
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Hint: The exported GPS data in form of KMZ files contains data points which gives more info
regarding the data point to you while this is switched on. It is possible to display a so called
elevation profile using the context menu. Using the time bar on top a motion animation is possible

v Places

i "“M\;'ﬁiaces

¥ [=H= Temporary Places
v Wy 2) flight record [00034

DataVarioDuo - recorded:
2010-05-29, 09:52:22
TIED Statistics
b [0 Speed-Track
» B3 Data-Track
¥ [ Wy 3) flight record [00051

DatavarioDuo - recorded:
2010-08-29, 08:36:16
TIED Statistics
» [T Speed-Track
» B0 Data-Track

v [Ba 1) flight record [00026
DatavarioDuo - recorded:
2010-05-01, 08:14:34

TIED statistics
» 12D Speed-Track
» WD Data-Track

Imagery

Ft:8685 v=60.0km/h “h=207m

~oGo0gle
f o)

eléev 488 m Eye alt  1.24 km
kmih
mMa
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Shortcuts

Some functions are accessible by so called shortcuts. Below you can find the overview of
implemented once. Shortcuts hints are visible while opening the menus.

On Mac OS X replace Ctrl with Command and Alt with Option.

File

New

Open

Save

Save as
Import data
Preferences
Print

Exit

Edit
Copy visible tab content
Copy graphics print image

Device

Device tool box

Device selection dialog
Switch to previous device
Switch to next device

Device Properties Editor

Graphics Template
Load Default Graphics Template

View

Next tabulator

Previous tabulator

Previous outlet, channel or configuration
Next outlet, channel or configuration
Switch to previous record set

Switch to next record set

Help
Context help

Ctrl+N

Ctrl+O

Ctrl+S

F12

Ctrl+I (if supported by device)

Alt+P

Ctrl+P

Ctrl+W or Alt+F4 (Mac OS X Cmd+Q)

Ctrl+Shift+T
Ctrl+Shift+G

Ctrl+T

Ctrl+D
Shift+Cursor left
Shift+Cursor right
Ctrl+E

Ctrl+L

Ctrl+Page down
Ctrl+Page up
Ctrl+Cursor left
Ctrl+Cursor right
Alt+Cursor left
Alt+Cursor right

F1(Windows/Linux)
Ctrl+F1(Windows)
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Graphics View

The graphics view represents the real main window of the application. Here the data sets are
represented as curves. With checking the individual cure names it will toggle curve visibility (refer
to GraphicsTemplates). Many curves displayed might reduce clearness. This is the reason to have
this check-box in direct access.

Graphic . Tahle | Digital | Analog | Cell voltage | Curvecompare | File comment
Curve selector GO0 _T 1B
Vo . .
Current 540 4 /(i /-/—7 L 150
O Charge /_7_—7
O Power 480 - 133
O Energy
O voltage/Cell 20 4 L 11E
O Revalution
[ Efficience 60 L 100
O Height T =
O — 300 - L B3 2
= 1]
= 24.0 5 . - B7 E
18.0 5 - &0
12.0 5 o33
6.0 + E 17
0.0 —T L B e e e o e e e e e e S e e s e s A
0 5 10 15 20 25 30 35 40 45
Time t [min]

The curve names are colored equal to the curves to see direct relationship. The curve selector
represents in this terms the legend and enables visual activation by a mouse click.

Much more configuration possibilities are accessible using the curve selectors context menu. It
enable configuration of visibility properties as well as scaling properties.
b,

" ¥| Curveselector
¥ Graphics Header
| Dataset Comment

copy visible tab content
copy graphics print image

change outer background color
change inner background color

™.

change graphics surrounding line color

Using the context menu (of each tabulator) it is possible to configure it visualization
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The Curve Selector Context
Menu

The curve selector context menu gets activated by
selecting a curve name with the right mouse button. On
top of the context menu the name of the selected curve
is written which is in focus. All adjustments and
visualization changes are applied to just this curve.

Using the context menu Curve visible the curve can
made visible or invisible. While the curve is invisible
and some properties gets changed it will be visible
afterwards. As sample an invisible curve should be
measured, the curve gets visible and the measurement
point are displayed.

Selecting Curve line color a color selection dialog pops
up to chose the curve color. The selected color gets also
used drawing the base line of the vertical scale of this
particular curve to get easy color match. This color is
used to display the digital numbers and the circle base
line of the analog display.

Adjusting Curve line width the curve gets
differentiated from the others.

Graphic

Statistics | Table | Digital| Analog | Cell val

Curve selector

Voltage

| Current

19.30]

»r2x Capacity <<<<

Curve visible [
Curve line color
Curve line width
Curve line type

Smooth current drops

Axis end values
Axis number format

Axis position

Time gridivertical)

Curve grid(horizontal)
MMeasurement

Copy to curve compare

Clean curve compare

21

2.0
l

1.
17

!

14

3
2
A

'r
|
iLj
E

~ t m o

noe

i
Voltane 11

Changing the Curve line type will only small change the visibility. Since the most curves has such
small difference between data points there are only small impression changes. This has to be tested

individually.

Some battery chargers will drop the charge current for measurement purpose. This might result in

bad curve visualization. To make curves more clear it is possible to activate Smooth current drop
function. Since the smoothing result depends on curves itself it can be activated or de-activated on

demand.

Smooth current drop - 1) Charge mode - Lilo/Po/Fe Automatic

22> Voltage <<<<

v Curvevisible
Curve line coler 1
Curve line width 2
Curve line type 3

¥ Smooth current drops E

Axis end values r ]
Axis number format 3

Axis position v ]
Time grid{vertical) y ]
Curve grid(horizontal) L
Measurement L

Copy to curve compare

Clean curve compare

0.20

575 3

] 782
501 g6 ]

525 1 vED §

012

500 3 778 A

47537 pogd 776
450 7 774 1
i 004
425 §
] 772

400 -

000 - —_—r———

=
k]
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r v off

v automatic Time grid(vertical) The next automatic
rounded Curve grid{horizontal) » each time mark lock 0000
starts at 0 i i

Measurement . E-ﬂl:h time mark mpd 60 is end ¥ 000.0

manuel Line color alues
2509 00.00
| 540 0.000

Fopir manipulates the

5,003 scales. Automatic
| 4803 uses the real minimum and

:EE maximum values of the curve.

2203 Rounded, rounds depending of the

' values in use. The selection of starts

at 0 can be used together with
“rounded” or “automatic”. The

Minima walue
4,00 =

n.ooo v 3 10 20 30 40 SO 1 10

starting point of the scale is set to zero.

While selecting manual a small dialog gets active to enable adjustment of the end values. Values
can not only changed by combo box selection it can be overwritten as well. Pushing the OK button
or hit the enter button of the keyboard will close the dialog and make the changes active.

With the menu Axis number format the precision of the displayed values gets adjusted. To many
digits might suggest a precision what is not real by means of the measurement device itself.
Selecting automatic will adjust this according to the actual displayed value range. Axis position
defines the side where the scale of this measurement is displayed.

/

The context menu to adjust grid lines
enables displaying vertical, time line
and horizontal, for the measurement.

Time gnd{vertical) *

Curve grid{horizontal) » set-» Current

The color adjustments enables to leaf
the grid lines in background. For

Measurement »

Copy to curve compare

off
v each major mark
each second major

R

vertical grid lines, time line related,
the “mod 60” reduces the grid lines to
minutes (60 sec) or hours(60 min)
depending on the time line scale.

Clean curve compare

And :I.-"'/

Line color

Horizontal grid lines are bound to only one measurement. The curve name used to adjust this will
be displayed. Each second will only draw a grid line each second major scale mark.

set-> Current

" oama " "

The context menu Measurement it :
is possible to measure curve points bl B L g
with snapping crossing hairlines.
To do this select the menu measure

Copy to curve compare v measure kurve point

measure point diﬁerenck

curve point. To move the hairlines

[mm:ss:555] |Voltage[V]|Temper[°C]|Height [m] |
17:38.184 | 56 | 23,0 8

Voltage Bx = 5,6 V- (17:38.104 [mm:s5:555])

position the mouse pointer direct over the vertical line. While the mouse pointer changes to arrows
push the mouse button and move the hairlines to the point of interest. Meanwhile the measured
value is displayed in the status bar. If the data set description is visible, use context menu, all values
of selected measurement values get displayed in table form while measuring. To configure the short
names of the measurements use the mapping file. For each measurement we have key value pair.
The mapping file can be found below %AppData%\DataExplorer\Mappings.
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To measure point difference the difference between two point are measured using two different
crossed hairlines. The delta value and unit gets displayed in the status bar.

() L+ 4 DA EXD] DY ET SN UUE 2 S BRSNSV ESTHEN G ROST RENA BN =2y SESU R Lo G RN d BV Ly U S BUD Y/ ) ETENE]
File Edit Device Graphic Templates View Help
4 ) o i 3 K R " % A =
12 H e -« VG [ hsw —_ I =] A O o ooh (=] x
> start gathering 3 : Motor N <> 2 <Rt A2
Graphic ~_Statistics| Table Digital | Analog| File comment | Object characteristic
Curve selector
Violtage 50 + 130.0
Current ]
Capacity W oq  klEeg
Power ]
26 o 101.9
Energy q
Violtage/Cell 14 J g7.9 1
Revolution ]
Efficience = 0.2 _:_ 739 J
¥ E ZE- __/—‘x._,._,—.\m
Jc i
v g 10 4 598
1E£
£ & e i
g 22 1= 458 4
34 4 317 4
46 4 177
5.8 4 3.7
] \, J
'?0 _- '104 T T T T T T T T T T T
0 10 20 30 40 50 1 10 20 30 40 50 2
Section starts at 21:380 [55:555] Time t [sec, min]
ASW 27 spring 2008 old NiMh batterie A
EEcoN BERX BEETX |' '| (Heighthime:tm.B m/08:571 [s5:555] ===> 4.8 m..’sec)

As measurement hairlines black and blue hairlines are displayed. Adjust both as described before to
measure a single curve point value. Especially in zoomed curved this makes sense. As additional
information the starting point of the zoomed area is displayed.

The last sections in the context menu are used to copy selected
curves into the compare window Copy to curve compare. The
last entry allows to clean the curve compare view by selecting

Clean curve compare. This entry gets active when at least one

Copy to curve compare

curve is within this area.

Hint: The actual release allows comparing curves of same measurement unit, like measurements
from a battery then over the year. It is senseless to compare voltage with height as example. In case
of none matching curves the application will display a warning message.

Curve scale synchronization

If there are curves of similar type an extra selectable entry within the curve-selector will be
displayed. Selecting this entry the scales of the curves will be merged while synchronizing the end
values. As sample voltage curves of Lithium cells are named. The comparison of the two following
screen shots should make this more clear.

Page 31



1
»
x

File Edit Device Graphic Templates View Help
D2HHE0S & B oo ros200 - 1y (3 (4 | [T & e ot @ b
[ Y P TR " . g B -
| B censatemng | (1 ouer N 5D o agen N el XY
Graphic Statisticsw Table] Digitaﬂ Analog] Cell voltage] File commenﬂ Object characteristic]
' ™
Curve selector 170~ 38 4 NEET- 2000 L 420 r 420 r 420 L 420
Spannung 160 -
@ 35 L a1 [ 416 [ 416
Strom 150 4 L 1800 - 416
A L 412
Ladung MVVWW L
= ) 140 2 32 - iy b agp T 412 412
[:] Leistung [ 1600 - L 4.08
[ Erergie 130 - ar b os | 408 Faos [ 404
E] VersorgungsSpannung 120 4 L 1400 L 504 | aoo
i Szlance 26 r 404 :
o o a0 o s 5 s
ZellenSpannung 1 = =L 400 T 386 &=
= E F 1200 o -
ZellenSpannung 2 % 200 —_ 2.2 E L 4.00 Sp400 s 3 L 392 3
15} = 5
ZellenSpannung 3 = 90 47 = = 398 0 s
'] - 19 1000 YL 306 5 3.96 5 5 e 3.88 =
ZellenSpannung 4 v 80 JE o - el £l el £l
g B E 5 5[ 392 5L 384
o 1% 16 = & 302 g T R
z 10 goo §[ 392 2 a @ a
= Ll 355 L[ 380 »
60 - T T T T
13 L ses U o3es N ML 3.76 b
50 - 600 [ 384
o 4 1.0 [ 384  3.84 r3az
400 380 L 368
30 4 0.6 [ 380 [ 3.80
20 4 r 3.76 L 354
200
0.3 376 376 L
10 4 L 372 3.60
o - 0.0 0 372 L3372 r 356
0 10 20 30 40 = 4
Time t [ min]
ST

This will make more room for the curve display itself and the minimum and maximum values are
the same. Through this the curves are easy comparable and a manual adjustment using the context
menu is obsolete.

>+ = x
File Edit Device Graphic Templates WView Help
s % Sl ; i Al oAy R AL v
DB HUEQS | oo Lo 3200 w3 A | T T ok ot B e
) r | T — e g = -
| P cengtemng | [1:outer SN <> D Lo acen T EBNA e
Graphic Statistic_ﬂ mble] Digitaﬂ Analog} Cell voltage] File commenﬂ Object characteristic]

Curve selector 170 38 L 2000 (—-._ w20
D Spannung 160 - oF b a6
Strom ol - I 1800 12
Ladung W\@\mﬁ'h L 4

) 140 - 3.2
E] Leistung r 1600 408
[ Energie =D 9 2.9 L 404
E] VersorgungsSpannung 120 4
ae F 1400 || 440
110 : =
enSpa g P 396
= 4 r 1200
ZellenSpannung 2 E Ul _ 2.2 ER 392 2
E =z 92 g
ZellenSpannung 3 s 90 47 9 -
o - 19 1oo0 4 F 388 =
[ zelenspannung 4 o 80 JE ]
5 & 16 S H
- 70 -~ . o
& 0 3t 5s0 £
60 4 E
s t376 M
50 - r 600
F 372
40 5 Ll
I 400 L 368
30 4 0.6
20 4 200 - 364
0.3 L
10 4 360
0 - 0.0 o \F3%6 )
0 5 10 15 20 25 30 35 40
Time t [min]
EEcoN BERX EETX | ]

e —

Hint: The synchronization of curves needs to be configured using the device properties editor
(refer to measurement properties).
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HelpInfo_A1.html#device_properties_measurement

Zooming and Positioning of Graphics
View

Activating zoom function changes the mouse pointer to a cross hair.
Pushing the left mouse button defines a corner of the area to be
zoomed. While keep the mouse button pushed and move the cursor a
rectangle gets visible which defines, after releasing the mouse
button, the area to be zoomed. An area created by moving the mouse
from left to right, defines the zoom area, an area created by moving
from right to left resets the zoom.

Hint: If its required to zoom only in one direction the start and end
corners can be positioned outside the curve client area. This can also
be archived by holding down the x-button for horizontal zooming, as
well as by the y-button for vertical zooming. While a section is
zoomed it is possible to zoom another section again. Turning the
mouse wheel will zoom in or out depending on the direction.

b

10

The pan mode changes the mouse pointer into a hand. While keep the mouse button pushed the
curves can be moved.

Reset the zoomed section using the fit to window function.
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Oscilloscope mode

To display a zoomed section of the last measured values, while gathering data, a pull down menu
can be used to adjust the size of measurement points to be used. The resulting view is similar to an
oscilloscope.

VI iU HESER DI OTETES DU b= U R N KKAWO =t RS TR K I OIS U R ES LAt O B bR mEES

File Edit Device Graphic Templates View Help

= s N 2 i k. B
j J ! H H = | ['@Eﬂ m FIugAkku_LlPo_BZOO = \é] |:] \j 1A LA do db E 30 ¥
j P storgsthering j 1: Outlet v | [@ [ [ iLithium] laden v a8l & j 9 G j N
Graphic Statistics] Table] Digitaﬂ Analog] Cell voltage] File commenﬂ Object characteristic]

Curve selector 0.80 4200
[T) spannung 0.75 L 4198
[¥] strom
. 0.70 4 L
|| Ladung 4.196
[ Leistung 0.65 [ 4194
[7] Energie ]
= iz - 4.192
|2 versorgungsSpannung
= 055 4
[ L4190
— )
|8 ZellenSpannung 1 050 4 =
— - 4188 &
[¥] ZellenSpannung 2 045 =
E' ZellenSpannung 3 % - 4.186 j
I7| ZellenSpannung 4 E 040 g
= € L 4184 3

& 035 <
[ 4182 &
030 g c
4180 &
0.25 ] 7]
020 4 - 4178
015 3 - 4176
0.10 [ 4174
0.05 4 - 4172
0.00 T T T T T T T T T T T T T T T 4170
o = Lo 1E 20 25 30 35 40 45 50 55 1 5 10 15
(Section starts at 40:31:500 [mm:ss:SSS]_j Time t [sec, min]
N cCoN EERY EETX

At the menu tool bar the pull down is marked up which just show a selection of the last 50
measurement points to be displayed. Below the time scale the time value of the masking time frame
will be displayed. This gives an overview about the total time consummation of the measurement.
The sample showing four balanced voltage curves of Lithium cells.

In opposite the Cell Voltage View displays only the last actual measurement.
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Statistics View

The statistics window shows statistic values for all measurements which can be displayed
graphically. The device properties file hold all configuration required to calculate statistic values.
Columns behind minimum / maximum shows the time at which the event was found.

Configuration of a trigger will enable to reference all statistic calculation to the measurement point
within. In addition a trigger will enable to summarize all maximal values within the trigger area.
This is shown in the sample screen shot below by height. Declaring a comment for each line of
measurement it is possible to make clear referencing trigger.

Statistics.

2017-10-31

1) Flight-Recording [0209] : GPS-Logger?2 - recorded: 2017-10-31, 12:53:25; import filename: 2017-10-31 SM GPS Logdatei 0209.nmea;
SN : 14171; Firmware : 1,19

Time [hh:mm:ss.555] 0 52:55.500 52:55.500 Motor run time = 02:18.000 [mm:ss:555]

Height [m] 429.0 52:46.500 518.0 601.0 44:37.000

Satellites il 8.0 01:27.500 109 120 23:27.000

PDOP 1 1.0 24:28.500 15 2.1 05:25.000

HDOP 1l 0.75 24:28.500 0.83 1413 01:27.500

VDOP 1} 0.7 24:28.500 12 18 05:25.000

Speed [km/h] 0.0 52:55.000 36.0 705 31:46.000

Altitude (relativ) [m] -3.0 52:46.500 169.0 44:37.000 Sum motor run time height = 885,4 [m]; Used battery capacity/height me
Climb [m/s] 6.7 9,0 01:03.000 Number possible climb flights = 9; (Trigger: climb > 3,0 m/s > 4 sec)
VoltageRx ™ 55 52:14.000 56 56 00.500

Trip [km] 0.0 00.000 317 52:45.500

DistanceStart [m] 220 00.000 230.0 383.0 01:30.500

DirectionStart [] 0.0 21:49.000 153.0 360.0 40:18.500

Voltage UL [\ 95 48:31.000 10.1 121 00.000 (Referencing current trigger scope)

Current_UL [A] - 36.1 46,7 53.000 7.619 Number valid climb flights = 9; (Trigger: current > 3,0 A + > 5 sec)
Capacity_ UL [mAh] 10 00.000 1456.0 52:55.000 Motor capacity = 1352,8 [mAh]; (Referencing current trigger scope)

Should the statistics configuration being adapted for some case the DevicePropertiesEditor must be
used called from menu bar or as stand alone application.
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Table View

The table is showing all data even if a curve is invisible. Depending on the amount of data the size
of the table can be real big.

Graphic | Statistics | Table ~_Digital| Analog| Cell voltage | Curvecompare | Fle comment
Time [sec] Voltage [V] Current [A] Charge [mAh] Power [W] Energy [Wh] SupphMoltage [V]
0.000 4 650 1.000 &60.000 4.650 0.279 12.260
1.250 4.650 1.000 £0.000 4.650 0.279 12.250
2.500 4. 650 1.000 61.000 4.650 0.283 12.260
3.750 4. 650 1.000 61.000 4.650 0.283 12.260
5.000 4 /50 1.000 61.000 4 650 0.283 12 260
6.250 4.650 1.000 62.000 4.650 0.288 12.260
7.500 4.650 1.000 62.000 4.650 0.288 12.260
B.750 4 650 1.000 63.000 4 650 0.292 12.260
10.000 4. 650 1.000 63.000 4.650 0.292 12.260
11.250 4.650 1.000 63.000 4.650 0.252 12.260
12.500 4 /50 1.000 64.000 4 650 0.297 12.250
13.750 4.650 1.000 64.000 4.650 0.297 12.250
15.000 4.650 1.000 65.000 4.650 0.302 12.260
16.250 4 650 1.000 65.000 4 650 0.302 12.260
17.500 4. 650 1.000 66.000 4.650 0.3086 12.260
18.750 4.650 1.000 66.000 4.650 0.306 12.250
20.000 4 /50 1.000 66.000 4 650 0.306 12.250
21.250 4. 650 1.000 67.000 4.650 0.311 12.260
22.500 4.650 1.000 67.000 4.650 0.311 12.260
23.750 4. 650 1.000 68.000 4.650 0.316 12.250
25.000 4. 650 1.000 65.000 4.650 0.316 12.250

Big amount of data making the table unclear. This is the reason to have the capability to disable this
calculation individual for each device (visibility configuration).

Hint: Using a cursor it is possible to navigate within the table and select table content. Afterward
the selected part can be copied into clip board by Ctrl+C as usual. Typing Crtl+A and Crtl+C the
complete table gets copied into the clip board. This can take several seconds depending on the table
size. Afterwards the clip board content can be past into an opened table calculation application.

Hint: The time column can be switched to show date and time instead of the running time by using
the context menu. The shown date time format will be yyyy-mm-dd HH:mm:ss:SSS. This is the
format which is used during CSV file export as well.

Page 36



Digital View

The digital view should be set to display actual measurement values during data being captured. For
example a charger will query every few seconds a new measurement, this can be displayed and with
the big letters its easy to read. The color of the numbers match the color which is adjusted in
graphics view.

Graphic | Statistics | Table | Digital *_Analog| Cell voltage | Curvecompare | File comment

Voltage [V ] Current [A] Servolmpuls [ ps ] Tempintern [ °C ]

4,98 1.02 1872

MIN: 4.94 MAX: 4.98 MIN: -0.35 MAX: 13.20 MIN: 199 MAX: 1991 MIN: 21.1 MAX: 21.3

HCON EERX HEETX

As mentioned no calculation are done only the measured values are displayed. The precision of the
values match the adjustment of the precision of the graphics view.

This view will update its values only while capturing live data. So it is possible to deactivate this
tabulator if this seams not required for this particular device (refer to_desktop configuration).

Hint: Displayed values represent active and visible measurements from graphics context menu, the
same precision is used as configured. The size of the displayed values can be changed. Anyhow this
view targets to display only a low number of measurement values to keep overview.

Page 37



Analog View

Similar to the digital view the analog view displays active measurements selected in the graphics
view curve selector context menu. The screen shot below is showing the same measurement as
shown for the digital view to make it comparable. The color of the scale circle matches the color of
the measurement chosen in the graphics view curve selector context menu. To avoid continuous
change the end values of the scale are rounded values. The rounding algorithm is the same as the
algorithm used if applied to a curve in graphics view.

Graphic | Statistics | Table | Digital |Analog “_Cell voltage | Curvecompare | File comment

Voltage [V ] Current[A]

4.85 6.83
4.94 4.96 5.38 8.26

Servolmpuls [ ps ] Templintern [ °C ]
1050 21.2
860 1240 212 212
670 1430 212 3 { 212
™, s
480 1620 211 213
o -
290 . 1810 211 — . — 213
T

- .\-\.

100 2000 211 21.3

B CON I RX [ TX

This view will update its values only while capturing live data. So it is possible to deactivate this
tabulator if this seams not required for this particular device (refer to desktop configuration).

Hint: Displayed values represent active and visible measurements from graphics context menu, the
same precision is used as configured. If the measurement values contains high deviation of values
do not use this view, use digital view or other instead.
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Cell Voltage View

The cell voltage view can only be used if the device enables this measurements. In most cases this
comes true for Lithium battery cells charger. The voltage values are displayed as value and as bar
graph.

Graphic fStatistics (Table fDigitaI fAnang fCeII voltage Cur\recompare} File commerﬂ Object characteristiﬂ
Voltage Limits Adjustment
¥ LiPo Lilo LiFe NiMh individual

CellVoltagel [V] Cellvoltage2 [V] Cellvoltage3 [V] CellVoltage4 [V]

412 415 4.18 4.20

15.38 VI 844 [mAh]

EECONENRX EETX | |

If the voltage values of the displayed cells has only a small difference the bar graph will spread to
make differences more visible. If a cell voltage is lower than 2.60 Volt or above 4.20 Volt the bar
color will change to red. If the cell voltage is between 2.60 and 4.20 Volts the bar is colored yellow.
The bar color changes to green if the cell voltage is exact 4.20 Volt.

Graphic (Statistics (Table (Digital fAnang (Cell voltage Curvecompare} File comment] Object characteristﬂ

Voltage Limits Adjustment
v LiPo Lilo LiFe NiMh individual

Cellvoltagel [V] Cellvoltage2 [V] Cellvoltage3 [V] Cellvoltage4 [V]

250 3.50 3.20 4.25

]
16.78 VI 1197 [maAn]

EECONEERX EETX | )

The pictures should make this more clear.
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(Graphic (Statistics |/Tab|e |/Digita| (Analug (Cell voltage . Curve

Voltage Limits Adjustment
It is possible to configure the battery LiPo Lilo LiFe NiMh ¥ individual

cell type regarding its voltage levels

simply by selection for the popular [\ | Yuliziys Loy ﬂ
types. If the connected device gives presets —— individual
information about connected Lithium upper bar edge

cell types the right selection will be |4 200 | ‘“|
done'autornatlcally. Is this not the . \ upper limit red 20
case it must be done manually, so it s

always a good idea to check the cell |"' 15 [v]
type selection. Is a cell type in use . begin green
. . . Lilo

which is not direct selectable ] |m|

individual settings can be configured. . : \b— ~d—J,

The dialog which enables after ol spreat

selecting "individual" shows all LiFe 4.000 [ v |

predefined cell types limits and lower fmit red

enables your own cell type level ) - —

configuration. it /[2-500 )

! - lower bar edge

Ex &

|? Close _J
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Curve Compare View

As the name says the compare windows purpose is to compare curves with each other. The screen
shot showing collected curves of a battery over a time period where the battery gets used.
Comparison of curves makes only sense if the preconditions of the measurements are almost equal.
Only the difference of the curve form regarding charge time and voltage level indicates a damage.

Graphic | Statistics | Table | Digital | Analog Curve Compare _File comment | Object characteristic
Curve selector 59 -+
¥ Spannung_0
v 59 4
¥ Spannung 2
¥| Spannung_3 58 4

58

57 4

56 o

56 o

B

54 o

53

T T T T T T T T T T T T
0 0.5 1 1.5 2 25 3 35 4 4.5 5 55 6
Time t [hrs]

I CoN I Rx I TX

Within the compare window it is possible to zoom and measure, equals to the functions in the
graphics view.

If grid lines are activated in the compare window this will be restored next time the application is
re-started.

Hint: The application will not allow to compare curves with different unit. The curve compare
window and its content will not been saved. The tabulator containing the curve compare window
will be created while copying the first curve into the curve compare window.
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File and Dataset Comment View

Graphic ~._Statistics| File comment| Object characteristic

(23. September 2007, one day visit at Petit Ballon in Elsass together with Roland - 5) flight record )

Curve selector

+ Spannung 60 J 200.0
+f Hihe 1 _'
™ 1 180.0 7 rN'\\, "[
40 4 Ay J
{ 160,04 A : o
] p AT ’\'\[[\r
20 4 140,04 o s \[
1 ~ ¥ ;
Pl
00 120.0 4 4 i
m / i P
e 1= 1000 7 —
= Lo 1E \' [ ]
> 2%z 00 . [
E lu is |
o .40 -2 60.0 ~ i f
3 T /N.r \\
w { 3
| 400 A
6.0 - o \
1 =
200 Fd ’\1
] N
4 T
80 0.0 4 f
"\," —
1004 -200 1 I
-40.0 T T T T
0.0 25 5.0 75 10.0
Time t [min]
(Iast flight in afternoon, back at the west side)
<[ | R4

Graphic | Statistics | File comment

File comment

Object characteristic

3

@3 September 2007, one day visit at Petit Ballon in Elsass together with Roland ) 2
Additional info: while recording the last flight Roland damaged his brand new Thermik XXL glider
~
v
Dataset name : Comment
1) flight record about 10:00 AM at the west side, no thermik at all
2) flight record 11:00 AM wind is gone or seams to be turned to east, thermik starts, but at the east side of the hill
) flight record forgot to query Picolario, recording starts with height level =0
4) flight record in meantime a short flight with MU-28
(5] flight record last flight in afternoon, back at the west side )
6) flight record don't know when recorded, but even forgot to gquery Picolario at ground level, so it missed to calibrate to zero
<>

<[
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Spannung U [V]

At the file comment section it is possible to comment things relevant for all the data sets. As starting

point the actual date will be displayed. Initial this is the creation date of the file. This date might be

modified of course, if the real data are created or logged at another day.

The file comment window will be viewable by selecting its tab. The data set comment will be
visible, in a lower table for all data sets part of this file. It is possible to edit in both comment

sections.

The data set comment is visible in graphical view below the graphs, if activated, and can modified

here directly. Data and time is displayed in default and can be modified if required. This time mark

should be used as indicator at what time this data was created. This comment should be used to
write some notes which are data set specific, like events why this is different to others.

Hint: All comments are stored in the data file and might be displayed again.
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Object Characteristic View

This display tab window allows to notice object characteristics to be used for related data records.
This tab is visible only if an object key is selected in the tool bar.

WICT f DAt ER DI OTET R D B S0 S UL A G I 2y AMOLOT S e SRRV ET G | ETCH VDS RSO 22y SESU M LIOG RN A EV/ LY U S EU DY —f & X
File Edit Device Graphic Templates View Help

b= o R 3 E 3 [ 3 B oo
‘ N2HdHE 0% ‘[ﬁ [ lasw-27 3R EE ‘l\ S 76 o (X] e
‘. apen part ‘ 3 : Motor ¥ 2) ASW27_17x9_LiPo v 7

Graphic | Statistics [File comment | Object characteristic

Object Name : ASW-27

Main Characteristics Additional Characteristics
Object Type : Soaring plane with e-rr+:tor Font |10 e B I u = % a %, x —_‘.I
Date of first :
ate orfirstusage e Fuselage : Gewalt Modellbau, Reutlingen ”
_ _ Wings : self made

Status information : aktiv v Span s 4m
Wing profile : Eppler 203 auf Eppler 193 gestrakt
Flight mass 1 4990 gr (inkl. Torcman 350-35 Triton,45 Kokam
3200)
Cost (raw material) :ca 230,- DM
Build time : ~ lyear
Comments : recycling of self made pilot from the year '86,

since 2005 with Torcman 350-28 Triton motor

EECON ElRX HEETX

The edited content are saved automatically when the object key changes or the application is closed.

Hint: The object characteristic is related to many devices and data files and will be stored in an
extra directory. Data files are still stored in the device directory and contain an object key. In the
object directories are only file links pointing to the related device files.
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History Graphics View

This display tab window presents the log files on a time line — starting with the most recent log file
for the selected device and object. This view was designed for a convenient analysis of new log
files. Whenever your devices created a new log file, you only have to make sure that it is placed in a
directory in the standard data path.

The analysis uses saved OSD files of your device and selected object. Preferably they are accessed
via link files in the object directory.

However, if you did not define an object or if you selected 'device oriented', the device folder is
browsed. This is the reason why it is recommended arranging the log files in object directories
which are sub-directories in the standard data path (refer to Preferences dialog 'Maintenance").

Having added an object (see chapter 'Menu Device'), a folder with the object name is created. The
system will place a link file in such an object folder if you save OSD files in the future.

The history graphics view fetches its data whenever you click on the tab. This ensures that the
graphics is refreshed whenever you add new log files to the directories.

Hint: Make this tab visible by activating the history in the Preferences dialog 'History".

Graphic [Statistics | Table [ Digital [ Analog | Cell voltage [File and Dataset Comment [Object characteristic [History Graph ™_History Table
& curve selector Hyperion 3300

& Valtage Real maximr * Soon] 10 1ot
W St Real maxim - I L 16.0
Capacity Real maxim - 180 4 '
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Date [ year-month ]

Files count: total > logs | Dataset count: total > unsuppressed = matching > available | Time

5 68 > 68 I 79>79>79>79 0,00 seconds

Depending on the selected device and history settings deviations from the shown picture might be

possible. The device configuration XML and the actual implementation state will have its influence
as well.

The enhanced curve selector enables various statistical values in dependency of the history
configuration. It makes sense to store graphics templates for the history analysis view as well, since
they hold different values compared to the standard graphics templates.

Additional capabilities of the graphics area context menu:
¢ Joad a data set into the graphics view (leftmost tab)
¢ delete a file (such as log files caused by tests)
¢ set a file or data set to hidden (e.g. extreme values or outliers)
¢ toggle hiding ('Selective history")

* interactive analyses via 'Curve survey' in combination with "Measurement' (see chapter
'Curve Selector Context Menu')

Hint: If a device supports a raw file import (see chapter 'Menu File) it might be possible to include
these files into the analysis. This allows you to bypass saving OSD files.
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History Table View

The history table view holds equivalent data to the history graphics view. The graphics
configuration settings of the graphics view determine the row types and contents in the history
table. So this view is intended for a more detailed view of the same data as in the history graphics
view. For example, if you make a curve visible in the graphics view and select a curve type like
'standard deviation' for it, the table view will show the exact values for this specific setting.

Hint: Make this tab visible by activating the history in the settings.

Graphic [Statistics [Table [ Digital [Analog | Cell voltage [File and Dataset Comment |Object characteristic [History Graph [History Table
2017-06-24 20:48:2 2017-06-23 20:02:2 2017-06-16 19:23:C 2017-05-29 16:08:C 2017-05-28 12:24:2 2017-05-21 19:14:C 2017-05-111

Measurement [unit]

Type selector

Voltage [V] Real maximum 16,4 16,4 16,4 16,4 16,4 16,4 16,4
Current [A] Real maximum 3.1 3.1 sl 3.1 3.1 shal 3.1
Capacity [mAh] Real maximum 938 1538 1808 1242 2369 2255 1318
BatteryTemperature [*C] | Real average 22,8 22,7 21,5 21,6 21,0 22,9 225
SupplyVoltage [V] Real average 12,30 12,29 12,29 12,29 12,29 12,29 12,30
CellVoltage 1 [V] Real maximum 4,11 4,11 4,11 4,11 4,11 4,11 4,11
CellvVoltage 2 [V] Real maximum 4,11 4,11 4,11 4,11 4,11 4,11 4,11
CellVoltage 3 [V] Real maximum 4,10 4,10 4,10 4,10 4,10 4,10 4,10
CellVoltage 4 [V] Real maximum 4,10 4,10 4,10 4,10 4,10 4,10 4,10
R_i cells [mOhm] Real average 23 24 259 27 24 28 26
R_i [mOhm] Real average 33 38 41 38 36 41 38

The context menu of the table area is providing analysis matching opportunities.
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Device Properties Files

Device pro