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1 Functional Description

The SoilNet CPA software is described in the following sections.

1.1 Receiving Data Packets from the Coordinator

The coordinator receives the data packets from the components of the sensor network (SoilNet
EndDevice & SoilNet Router) and transmits them to a Laptop (PC). Two data transmission options

exist:

e Data is transmitted by modem. In this case the Control Panel Application receives the stream

of data via a virtual COM connection (HW Virtual Serial Port)

e Datais transmitted using a COM-Server (RS232->TCP/IP) or directly via the serial port.

1.2 Sorting by Packet Type

The received packets are initially sorted by type; an identifier is used to distinguish the source (e.g.

SoilNet router packet). .

1.3 Adding the Node Number Using a MAC Address Mapping Table

The node number is determined from the transmitted MAC address of the wireless module using a

configured table (NODES tab). Using this table, the data are mapped to corresponding node number.

1.4 Converting the Raw Data into Real Data

In order to be able to verify the transmitted data, the raw data are converted into the calibrated real

data (see “calibration”). These data are available in the form of tables.

1.5 Data Output

In addition to the onscreen data visualisation, several output files are also generated:

The following file type contains the information from SoilNet components for entry in a database.
- SoilNet EndDevice: c:\SoilNet\Data\data.dat

- SoilNet RouterDevice: c:\SoilNet\Routing\routing.dat



- Vaisala: c:\SoilNet\Data_Vaisala\data_vai.dat

A script should regularly write the contents into a database. To do this, move the existing data files
to another destination (Copy & Delete) and start the script parser at destination. New data files will

be automatically generated by the CPA Software.
An example batch file can be found here:  C:\SoilNet\batch\

The script execution time must be adapted to the measurement interval to ensure that the database

is always up-to-date.

Further output files are generated individually for each component of the wireless sensor network.

This facilitates a node-related analysis.

- SoilNet EndDevice c:\SoilNet\Protokoll\Box_xxx.dat
- SoilNet RouterDevice c:\SoilNet\Protokoll\Rou_xxx.dat
- Vaisala Weather Transmitter c:\SoilNet\Protokoll\Router_xxx_Vaisala.dat

The specific file formats are documented in Chapter 5.

1.6 Connection Tests

To ensure reliable operation using a modem, a PING command is sent to the modem and the MDEX

server (if applicable) at regular intervals. An indicator shows the status “STATE” and “TIME[ms]“.

1.7 Measurement Interval

The measurement interval for each SoilNet EndDevice can be set on the interface within a range
from 3 minutes up to 12 hours. (3min, 6min, 12min, 15min, 30min, 60min, 2h, 4h, 6h, 12h)

1.8 Restarting the Coordinator

In rare events, e.g. new organizing the routing tables, it may be appropriate to restart the

coordinator.

This is not required during normal operation, since the network is self-organizing and has a self-

healing function that dynamically ensures sensible routing.



2  Software Installing Instructions

If you have your own unprepared laptop (PC) with MS WINDOWS , follow this steps:

At first please change the region date and time format to german

-
b Region and Language u

i

Formats | Location | Keyboards and Languages I Administrative

Format:

’German (Germany) T]
Change sorting method

Date and time formats

Short date: | dd.MM.yyyy q
Long date: | dddd, d. MMMM yyyy q
Short time: | HH:mm -
Long time: ’HH:mm:;; v]
First day of week: | Montag g

What does the notation mean?

Exarnples

Short date: 21.03.2016

Long date: Montag, 21, Marz 2016
Short time: 09:48

Long time: 09:45:36

[ Additional settings...

Go online to learn about changing languages and reqional formats

| ok || Cancel Apply




After that, install "SoilNet CPA Software" with Setup.exe file.

LY SoilNet CPA 314 — O x
|
Destination Directory
Select the primary inztallation directory.

All zoftware will be installed in the following locations. To install software into a
different lozation, click the Browse button and select another directony.

Directory for Scilet CPA 314
|C MSoilNet'Software \SoilNet CPA 3_14% | Browse...

Directary for M ational Instruments products

|C:"-.Prog|am Files (xB&)\National Instrumerts®, | Browse. ..

<< Back LCancel

Check whether all the paths match. It's important to accept the suggested paths.

Click “Next”

177 SoilNet CPA 3.14 — O X

|
License Agreement
'ou must accept the licenses dizplayed below to proceed.

HI Il
NATIONAL INSTRUMENTS SOFTWARELIZENZVERTRAG

LESEN SIE DIESEN SOFTWARELIZENZVERTRAG ((VETRAG™) AUFMERKSAM. DURCH DAS
HERUNTERLADEN DER SOFTWARE UNDIODER. AMKLICKEN DER VORGESEHENEN
SCHALTFLACHE ZUM ABSCHLUSS DES INSTALLATIONSPROZESSES ERKLAREN SIE SICH
MIT DEN BESTIMMUNGENM DIESER VEREINBARUNG EINVERSTANDEN UND AN DIESE
GEBUMDEM. WENN SIE MICHT VERTRAGSPARTEI DIESER VEREINBARUMNG WERDENM UND
NICHT AM ALLE VERTRAGSBEDINGUMGEN GEBUNDEM SEIN MOCHTEN, INSTALLIEREN

UND BEMUTZEN SIE DIE SOFTWARE NICHT, SOMDERN SEMDEN SIE DIE SOFTWARE
INWERHALB VON DREISSIG (30) TAGEN NACH ERHALT (EINSCHLIESSLICH ALLER
SCHRIFTLICHEN BEGLEITMATERIALIEN UND VERPACKUNG) ZURUCK. ALLE
RUICKSFNNUNGFEN LINTFRI IFGFN DFR 7L DFM IFWFI IGFN ZEITPLINKT GUI TIGFN N

The software to which this M ational Instrurents license applies is SoiMet CRA 314

(@)1 accept the sbove 2 License Agreement(s):

(D)1 do ot accept all these License Agreements.

Accept the 2 license agreements.
Click "Next" to install the files and finish the installation.

Before you start this application please follow the next steps:
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For mobile network connection via modem it is necessary to install the " HW Virtual Serial Port

driver":

ﬁ hw-vsp3-single_3-1-2
$§ Sctup - HW Virtual Serial Port - X

Welcome to the HW Virtual Serial
Port Setup Wizard

This will install HW Vitual Seral Port 3.1.2 Single on your
computer.

It is recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Cancel

1=
]
W

Click "Next"

$§ Sctup - HW Virtual Serial Port -

License Agreement

Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

The Software Product under the Freeware License is provided free of »~
charge.

Even though a license fee is not paid for the use of the Freeware
Version software, it does not mean that there are no conditions for using
such soffware:

1. The Licensee will not have any proprietary rights to the Software. The
Licensee acknowledges and agrees that the Licensor retains all W

(@) accept the agreement!
()1 do not accept the agreement

< Back

=

et = Cancel

Accept the agreements. Click "Next"



#§ Setup - HW Virtual Serial Port -

Select Destination Location
Where should HW Vitual Seral Port be installed?

Setup will install HW Virual Seral Port into the following folder.

To continue, click Mesxt. f you would like to select a different folder, click Browse.

[E:\Program Files §c86)\HW group\HW VSP3s Browse...

At least 0.7 MB of free disk space is required.
< Back Mext = Cancel

Click "Next"

$§ Sctup - HW Virtual Serial Port -

Select Components
Which components should be installed?

Select the components you want to install; clear the components you do not want to
install. Click Mext when you are ready to continue.

Client-Server installation R
Driver Files 0,1 MB
Program Files 47 MB
() Standalone Application 1.2 ME
L. (@) Cliert-Server Application 29 ME

Service Server 1.3 MB
-] GUI Client 16 MB

Cument selection requires at least 7,7 MB of disk space.

< Back Mext = Cancel

Click "Next"



Setup

Confirmation: Do you want to add all applications into the list of
firewall exceptions?

Yes Mo

Add all applications into the the list of firewall! Click "Yes"

To use the new installed software read chapter 3.

-10 -
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3 Operating Instructions

3.1 Initial Operation of the Software

[1] Connect the power supply unit and the network cable to the notebook.
[2] Switch on the notebook.

[3] Login

[4] Enable internet access, if required, reconfigure.

For mobile network connection via modem follow step 5to 9,

for LAN network connection via COM Server follow step 10 to 11

[5] If you are using MDEX Open VPN service check if “OpenVPNService” is running (Windows Task
Manager, Services).If NOT please read chapter 4.1.

[6] Start “HW Virtual Serial Port” by double-clicking on the link(desktop).

i

[7] To check the HW VSP parameter, open the relevant window with a right click on this
icon(Open HW VSP Client).

A new icon is shown at the task bar on the right side.

#§ HW Virtual Serial Port - HW VSP3 (Read only) o] @ |3

ft| Settings | Advanced | About |

General

COME [resttrse R . T
r 2003

W5P LAM

Statuz Closed Statuz:  Connected

Baud:

Bits: Counters

Parity: - WS LAM: GLELE:
Stopbitz: - R 17024 134748 1395
Handflow: - Tu: 133353 17034 1]

% Login |

Figure 1 HW VSP1

LAN Status should be “Connected”
This status appears when the mobile router (modem) has been switched on and the connection has

been established. IP Address is the address from the mobile router (Modem).
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[8] Start the SoilNet CPA by double-click on the link in the centre of the desktop.

[9] After SoilNet CPA Software is running, the HW Virtual Serial Port Parameter looks like:

ﬁ HW Virtual Serial Port - HW V5P3 (Read only) o || = | 2=
UDP Search  “irtual Serial Part |Settings | Advanced | About |
General
COME THEEH3 ~] |2404
[ 2003
WEP LAMN
Statusz: Opened Statuz:  Connected
B aud: AYE00
Bits: 2 Counters
Parity: Mane WSP: Lk LUELE:
Stophbits: 1 R 336 2458 n
Handflow:  Mone Tx 2063 336 n
% Login |

Figure2 HWVSP 2

VSP Status is “Opened” with 57600 Baud.

Now you can see incoming data packets from different network sources, in the CPA Software

(Chapter 2.2 Figure 4.)
For LAN network connection via COM Server:
[10] Read Chapter 3.3 and 3.4 to set up the virtual COM Port.

[11] After the COM Port exists, start the SoilNet CPA 3.12 by double-click on the link in the centre of
the desktop.
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3.2 “CONFIG” Tab

Figure 3 COM PORT

[1] Selection of the COM PORT (Coordinator Connection)

Select the virtual COM PORT for data transmission via a MODEM or via COM Server. The HW VSP
software (MODEM) or the “COM UMLENKUNG” software (COM SERVER) will convert the IP data

stream into the corresponding serial data stream. For details, see chapter 3.2,3.3,3.4.
“INIT” shows serial COM initialization status

“ERR” shows serial COM error status

158d00 215c4c 140526095400 3538 48751 141 01+6.32+13.7+7 2+711+13.7+11 3+7.05+12.9+8 4+6.54+13.1+10 5+6.56+12.6+6 6+7.37+12.5+9 0

Figure 4 COORDINATOR PACKET

Data stream received from the coordinator

Figure 5 PACKET PROPERTIES

- Age of the displayed data packet in sec
- Type of source node

ED: EndDevice (Version 1)

ED2: EndDevice (Version 2)

ED3: EndDevice (Version 3)
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R1: Router Part 1

R2: Router Part 2

R3: Vaisala

C1: Coordinator Part 1
C2: Coordinator Part 2
- Source node of the data

- MAC address of the source node

e s vnoos > [+

SET INTERVAL FOR ALL MODES -=

WO G sl S | ) | R
[SNQ RENY QENY QUNY RUVY QRN Uy RENY EN]

Figure 6 MEASURE INTERVAL

- MEASURE INTERVAL
Choose the required measurement interval for one (SET INTERVAL FOR NODE) or for all (SET
INTERVAL FOR ALL NODES)

- INTERVAL LIST

shows chosen measurement intervals

Figure 7 IP CHECK FUNCTION

- Entered MODEM or COM Server IP address

insert the Modem IP address, find it in your MDEX confirmation email

- Entered MDEX IP address (not necessary with COM Server)

insert the Mdex IP address, find it in your MDEX confirmation email

The IP Ping “STATE” result is updated every 15s. The LED shows if the ping packet is returned and the
TIME[ms] how long it takes.
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pmith77@gmail.com .

SoilNet Alarm

Figure 8 EMAIL ALARM

If the CPA Software receive no data from the coordinator for 900 seconds, the email alarm function
sends a message to a configurable recipient.
Additionally, a message will be send if the coordinator or router battery voltage value falls below

11.5 Volt (Battery is nearly empty).

- Sender -> Email comes from....(only gmail account)

- Recipient -> Email goes to...

- Recipients Name -> Name of the sender

- Account User -> Username from senders email account

- Account Password -> Password from senders email account
- Subject -> Mails Subject

- Send Alarm -> If activated, the alarm email is send one time, triggered by the alarm
conditions

- Counter -> With every incoming packet from the coordinator this value is set to 900. Counter

decreases every second (Count down)
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Figure 9

Path Data & Routing

The data output format is described in chapter 5

Localpath data: directory for the SoilNet end device data.

The directory is fixed located on the notebook (C:\SoilNet\Data).
The data are stored here when the storage location on the network
Netpath data

is unavailable.

Filename data
The filename “data.dat” is selectable.

Localpath Routing: directory for the SoilNet router data.

The directory is fixed located on the notebook (C:\SoilNet\Routing).

The router data are stored here when the storage location on the network
Netpath Routing

is unavailable.

Filename router data

The filename “router.dat” is selectable.
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Figure 10 Path Vaisala & Protokoll

- Localpath Data Vaisala: directory for “Vaisala WXT 520" data.
The directory is fixed located on the notebook (C:\SoilNet\Data_Vaisala
The data are stored here when the storage location on the network
- Netpath Data Vaisala
is unavailable.
- Filename Data Vaisala
The filename “vai.dat” is selectable.
- Localpath Protokoll

The data from each SoilNet component (EndDevice, Coordinator, Router, Vaisala) are also

saved separately in the directory

C:\SoilNet\Protokoll\.

These files are therefore well suited for component specific analysis.
- SoilNet Path

Fixed directory for all necessary SoilNet files.



3.3

“DATA” Tab
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Bsoilnet 310 =] &= &=
CONFIG  DATAV3 DATAVlBLZl RGUTER' VAISALA' SENSOR CALIBRATION V1&V2 | SOIL CALIBRATION | NODESl 26052014 | 142231 .SOHNet Verdi0|  EXT |
SMT100 SMT100 SMT100 SMT100 SMT100 SMT100 MPS-2 MPS-2 MPS-2
1 2 3 4 5 6 1 2 3
N | DATE | TIME [BAT [Epsi| ML | T4 [Eps2 [M2 | T2 [Eps3[M3 | T3 [Epst [M4 | T4 [Eps5[ M5 [ 75 [Eps6[ M6 [ T6 |WPoti| 17 |WPot| T8 [WPo[ T8 |Count [Delay|LQI[Router| -
2 [26.05.2014 |14:21:00 | 3599 |24.91 |39.96 | 10.88 [22.98 |37.98 [ 10.88 99 [108 | 99 [108 | 08 [11256702 | 0 |93 330 | _
4_[26.05.2014 [14:21:00 | 3599 |91.36 [£00.00] 17,66 [100.00]L00.00[17.30 88 | 174 | 88 [174 | 86 |174 76060 | 0 |90 [ 330
5 [26.05.2014 |14:21:00 | 3594 |34.34[47.53 | 17.68 [37.00 [49.77 | 17.93 |30.71 |44.96 [ 17,65 | 177 |31.54 180 [3195 176 3140 89 [179 | 89 [179 | 03 [176 72954 | 0 [102] 330
6 [26.05.2014 [14:21:00 |3599 |69.02 | 75.61 | 16.95 |75.04 [67.58 | 17.05 |61 68 [66.46 | 16.95 85 [975 | 85 [17.5 [ 85 |69 47942 | 0 |&7 | 301
7 [26.05.2014 [14:21:00 | 3539 |31.58 [45,60 | 17.45 [30.50 [45.10 | 17.49 |31 60 [45.62 | 17.45 95 | 176 | 95 [176 | 06 |182 25893 | 0 |&7 | 300
8 [26.05.2014 [14:15:00 [ 3463 | 745 [13.58 | 1436 | 693 [12.44 1410 (1098 [20.70 [ 12.85 [11,02 [20.77 1252 | 8.5 [15.89 [12.08 | 741 [13.49 (1216 | 248 | 144 | 248 | 144 [ 243 [132 [ 75721 | 0 |93 [ 301
9 [26.05.2014 |14:21:00 3556 | 144 |26.63 144 2663 130 [2431 131 [24.48 126 [2362 125 [2345 48840 | 0 |135] 301
Clear Table
Figure 11 DATA V3

The data last received from the SoilNet EndDevice (measuring box) are listed in folder DATA V3 tab.

In detail:

NODE

Measuring box number in ascending order.

DATE, TIME

Time stamp of the last measurement received.

BAT

Voltage of the lithium battery (please replace the battery if the voltage drops below 3.0 V).

Epsl

Measured dielectric permittivity by SMT100 sensor 1

M1

Computed soil moisture value in % vol. from measured dielectric permittivity of SMT100 sensor 1
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T1

Measured temperature in C° by SMT100 sensor 1

Eps2

Measured dielectric permittivity by SMT100 sensor 2

M2

Computed soil moisture value in % vol. from measured dielectric permittivity of SMT100 sensor 2
T2

Measured temperature in C° by SMT100 sensor 2

Eps6

Measured dielectric permittivity by SMT100 sensor 6

M6

Computed soil moisture value in % vol. from measured dielectric permittivity of SMT100 sensor 6
T6

Measured temperature in C° by SMT100 sensor 6

COUNT

Measurement counter increased by the end device for every measurement and transmitted after

each measurement.
DELAY

Number of measurements buffered on site. Measurement data that cannot be transmitted correctly
is stored on the device and are transmitted again as soon as the transmission path has been

reactivated. Over 3 million measurements can be stored in this way.
LQl (Line Quality Index)

Transmission quality index indicating the signal strength of the wireless link between the SoilNet end

device and the associated router (value range 0-255, sufficient if above 60).
ROUTER
The SoilNet router device that relays the packets from the end device.

The network will automatically configure the best communication path.



3.4 “ROUTER” Tab
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BsoilNer 310

e ® | =

CONAG | DATAV3 | DATAVI&2 ROUTER |VAISALA| SENSOR CALIBRATION VI&VZ | SOIL CAUBRATION | NODES |

26052014 | 15:38:20 .SOlINet Ver310|  EXIT

MNODE| DATE TIME [[BAT | T1 | T2 |Count|RT [NT|N1 |LQI|N2 [LQI(N3 [LOT[N4 |LQI[ N5 |LQI NG |LQI| N7 [LQI| M8 (LQI| NG [LQI{N10]LOT[N11|LOT

N12| LT

13 |LQI

M14| LT

MN15|LOI

16| LOT

301 | 26052014 | 15:36:27 |[12131|-40,0 [-40,0| 20415 | O 330 (207 | 9 |141| 7 |93 |6 (9|0 (0 |0 |0 |0 |O |0 |0 OO |O|O|O|D

-

0]0

0o

00

0fo

33

=1

26.05.2014 | 15:36:10 [[12172|-40,0 (-400| 2639 | 3 (5|0 | O |301(204| 4 (84 |2 |93 |5 |105|0 (O (O (O |O |O (0O (O[O [0 [0O |0

Figure 12 Router parameter table

The data last transmitted by the SoilNet router are listed on the ROUTER tab.

In detail:

NODE

Router number, in ascending order.

DATE, TIME

Time stamp of the last measurement received.
BAT

Voltage of the lead gel battery (12 V) in mV.
Replace the battery when voltage < 11.5 V.

T1
Outside temperature in °C (2 m above ground)
T2

Outside temperature in °C (0.2 m above ground)
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COUNT
Measurement counter, increased by the router and transmitted for each measurement.
RT

Routing table size, number of entries in the local routing table. Every packet sent via the router

requires an entry.
NT

Neighbour table size; each component directly connected to the router will generate an entry. The

value corresponds to the number of entries.
N1-N16

Entry in the neighbour table. The component that is directly connected to the router is displayed

here.
LQl1-LQl16

Quality of the connection (link) to the respective component (value range 0-255, sufficient if above
60).

D

Hierarchy of the router within the routing tree.

CLEAR BUTTON

Deletes the entries in the table; does not delete the tables themselves (located on the routers), but

only their visualizations.
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3.5 “SOIL CALIBRATION” Tab

CONFIG | DATAV3 | DATAVI&Z | ROUTER | VAISALA | SENSOR CALIBRATIONVIENZ —SOIL CALIBRATION | NODES | 10062014 | 141932 . SoilNet . =m
SPECIFIC FOR EACH SENSOR FIXED FOR ALL SENSORS
(@]
Permittivity (Eps) to SWC % [LORE Permittivity (Eps) to SWC % (Fixed for all sensors)
98Vol=100%((Eps**alph-(1-POR)*KS*alph-POR* (1 **alph])/(KW*0.5-1*2lph}) %Vol=100* (0.0000043 * Eps*3 - 0.00055 * Eps**2 + 0.0292 * Eps - 0.053)
NODE Sensor 1 Sensor 2 Sensor 3 Sensor 4 Sensor 5 Sensor 6

FROM%,T PORL Ksl Kwl alphl| POR2 Ks2 Kw2 alph2 | PORZ Ks2 Kw2 alph3| POR4 Ksd Kwd alphd| PORS Ks5 KwS alphS| POR6 Ks .« alphé
. B [05929 |[2,08 [78,54|[0,50 |[j0.5929 || 2,08 |[78,54][0,50 ||[0,5929 | 2,08 |[7854 [ 0,50 |[0,5923 | [2,08 |[78,54 [0,50 |[0,5929 |[2,08 | [78,54[0,50 |[0,5929 |[2,08 [[7,54 [[0,50 |
£l

[ L] SET PARAMETER ¥ J
NODE | PORL | Ksi | Kwl [alphl | POR2 [ K2 | Kw2 [alph2| POR3 | Ks3 | Kw3 [alph3| PORE | Ksd | Kwd [ alphd | PORS | Ks5 | Kws [alphs| PORG | Ksb | Kwé |alphb
1 [0:5929 | 208 | 78.5% | 0.50 [0.5929 | 208 | 7854 | 0.50 05928 | 2.08 | 78.54 | 0.50 | 05923 | 2.08 | 7854 | 0.50 05929 | 208 | 7854 | 0.50 [0.5929 | 208 [78.54 | 0.50

2 [0:5929 | 208 | 7856 | 0.50 |0.5929 | 208 | 7854 | 0.50 | 05929 | 2.08 | 78.54 | 0.50 | 05929 | 2.08 | 7854 | 0.50 05920 | 208 | 7854 | 0:50 |0.5929 | 208 |78.54 | 0.50
3 [05929 | 208 | 78.5¢ | 0.50 |0.5020 | 208 | 7854 | 0.50 05928 | 2.08 | 78.54 | 0.50 | 05023 | 2.08 | 7854 | 0.50 05928 | 208 | 7854 | 050 [0.5929 | 208 [78.54 | 050
4 [0:5929 | 208 | 7856 | 050 |0.5929 | 208 | 7854 | 0.50 | 05929 | 2.08 | 78.54 | 0.50 | 05929 | 2.08 | 7854 | 0.50 05920 | 208 | 7854 | 050 |0.5929 | 208 |78.54 | 0.50
5 [0:5929 | 208 | 7854 | 0.50 |0.5020 | 208 | 7854 | 0.50 05929 | 2.08 | 78.54 | 0.50 | 05023 | 2.08 | 7854 | 0.50 05920 | 208 | 7854 | 050 [0.5920 | 208 [78.54 | 0.50
3

7

8

| »

0.5929 | 2.08 [ 78.54 | 0.50 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 78.54 [ 0.50 | 05929 | 2.08 [78.54 | 0.50 |0.5929 | 2.08 [ 78.54 | 0.50 |0.5929 | 2.08 |78.54 | 0.50
0.5829 | 208 | 78.54 | 050 |0.5929 | 2.08 | 78.54 | 0.50 |0.5829 | 2.08 | 78.54 | 050 | 05929 | 2.08 [78.54 | 050 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929 | 2.08 |78.54 | 0.50
0.5929 | 2.08 [ 78.54 | 0.50 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 78.54 [ 0.50 | 05929 | 2.08 [78.54 | 0.50 |0.5929 | 2.08 [ 78.54 | 0.50 |0.5929 | 2.08 |78.54 | 0.50
9 |0.5929 | 2.08 | 78.54 [ 0.50 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929 | 2.08 |78.54 [ 0.50 [0.5829 [ 2.08 [78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 050 [0.5929 | 208 [78.54 | 0.50
10 05929 | 2.08 | 78.54 | 0.50 |0.5920 ( 2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 7854 | 0.50 |0.5929 2,08 | 78.54 | 0.50 (05929 (2,08 | 78.54 | 050 |0.5029 | 208 (7854 | 0.50
11 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929  2.08 | 78.54 | 0.50 |0.5929 [ 2.08 | 78.54 | 0.50 |0.5929 (2,08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 050 [0.5929 | 208 (7854 | 0.50
12 |0.5929 | 2.08 | 78.54 | 0.50 |0.5920 ( 2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 7854 | 0.50 |0.5929 (2,08 | 78.54 | 0.50 [0.5029 [ 2.08 | 78.54 | 050 (05029 | 208 (7854 | 0.50
13 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929  2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 7854 | 0.50 |0.5929 (2.08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 0.50 [0.5929 | 208 (7854 | 0.50
14 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929  2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 7854 | 0.50 |0.5929 (2,08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 050 [0.5929 | 208 (7854 | 0.50
15 |0.5929 | 2.08 | 78.54 | 0.50 [0.5929  2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 7854 | 0.50 |0.5929 (2.08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 0.50 [0.5929 | 208 (7854 | 0.50
16 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929  2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929 (2,08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 050 |0.5929 | 208 (7854 | 0.50
17 |0.5929 | 2.08 | 78.54 | 0.50 [0.5929  2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 7854 | 0.50 |0.5929 (2.08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 0.50 [0.5929 | 208 [78.54 | 0.50
18 |0.5929) 2.08 | 7854 | 0.50 |0.5929 ( 2.08 | 78.54 | 0.50 |0.5929 [ 2.08 | 7854 | 0.50 |0.5929 (2,08 | 7854 | 0.50 [0.5929 (2,08 | 78.54 | 050 |0.5929 | 208 (7854 | 0.50
19 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929  2.08 | 78.54 | 0.50 |0.5929 | 2.08 | 78.54 | 0.50 |0.5929 (2.08 | 78.54 | 0.50 [0.5929 [ 2.08 | 78.54 | 0.50 [0.5929 | 208 (7854 | 0.50
20 |0.5929) 2.08 | 78.54 | 0.50 |0.5929 ( 2.08 | 78.54 | 0.50 |0.5929 [ 2.08 | 7854 | 0.50 |0.5929 2,08 | 7854 | 0.50 (05929 (2,08 | 78.54 | 050 |0.5929 | 208 (7854 | 0.50
21 |0.5929 | 2.08 | 78.54 | 0.50 |0.5920 (2,08 | 78.54 | 0.50 |0.5929 | 2.08 |78.54 | 0.50 |0.5929 (2,08 | 78.54 | 0.50 [0.5929 (2,08 | 78.54 | 0.50 |0.5029 | 208 (7854 | 0.50

Figure 13 Soil Calibration

The apparent dielectric permittivity needs to be converted to soil water content. There are two

options:

Option “TOPP”: In case the switch is set on the right side a standard equation to calculate soil water

content (SWC) according to Topp et al. (1980) is used for all sensors.

SWC [Vol.%]=100* (0.0000043 * Eps**3 - 0.00055 * Eps**2 + 0.0292 * Eps - 0.053)

Option “CRIM”: In case the switch is set on the left side the CRIM equation according to Roth et al.
(21990) is used:

%Vol=100*((Eps**alph-(1-POR)*KS**alph-POR*(1**alph))/(KW**0.5-1**alph))

This equation enables the use of soil specific parameter for each sensor and therefore higher
measurement accuracy can be achieved.

For this option you have to enter the soil specific parameters for each sensor into the input fields and
push SET PARAMETER to activate it. You can do this for a group of boxes using the “FROM, TO" fields.
Another possibility is to edit careful the caltab.ini file (C:\SoilNet\Init\..). Please exit the CPA-Software

before changing this file and restart the program after saving the file.
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3.6 “NODES” Tab

1 00158d000007a7F4 1 00158d000007a7F4
2 | D015500000030c6d 00158D00000bc315 2 0015800000090c6d
3 | o01ss 3 00158d0000090ed3
4 00158d00000bcBeF 00158D00000bc314 4 00158d00000bc8eF
S 00158d00000Fbc14 5 00158d00000fbc14
& | 00158d00000bco03 6 00158d00000bc303
7 | 0015d00000BCa1S 7 00158400000bc915
3 | 00158d000007a7fb B 00158d00000747Fb
9 | 00158d00000BCo11 g 00158d00000be311
10| DD155d000D0FEB7E 10 00158d0D000FEETE
11| D0155d000D0bCERZ 11 00158d00000bcB2
00155d000007a7ed 12 00158d000007a7ed

13| 00158d00000bCO16 13 00158d00000bc316
14| 00155d000001226d 14 00158d000001226d
15| 00158d00000bco09 15 00158d00000bc303
16| 00158d00000bco09 16 00155d00000bc303
17| 00158400001 188F6 . 55 17 00155400001 188F6
18| 00158d000011892C — 13 00158d000011892C
19| D0158d00000bcam, 19 00155d00000bcafb
20 | 00158d000011892a 20 00158d000011892a
71| 00158d00000bc302 21 00158d00000be302
22| 00158d00000bcBf2 22 00158d00000bcsF2
23| 00158d00000bc307 23 00158d00000be307
24| 00158d0000058401 24 00158d0000058401
25| 00158d00000bcarc 25 00158d00000bcsfc
26| 00155d00000bcEr0 3 00155d00000bcBf0
27 | 00155d00000bcEr3 z7 00158d00000bcaFa
26| 00158d00000bcBr0 28 00158d00000bcBH0
23| 00158d00000bcare 23 00158d00000bCEF6
30 | 00158d00000bcefa 30 00158d00000bcEfa
31| 00158d00D00bcEed 31 00158d00000bcBed
32| 00158d00000bcEea 2 00158d00000bcBea
33| 00158000000 3 00158d00000bc301
34| 00158d0000058402 34 00155d0000058402
3 IE E 3 00158d0000013020

Figure 14 Nodes

Numbers are assigned here to the wireless modules using the individual MAC address.
- SoilNet end devices must be assigned numbers between 1 and 300.

- SoilNet routers must be assigned numbers between 301 and 329.

- SoilNet coordinator must always have the number 330.

When the entries in the NODE 2 MAC table have been change, they should be activate by clicking the
SET VALUES button.

The ACTIVE MACS table serves to verify the entries.

The table is backed up whenever changes are made to the file
C:\SoilNet\Init\maclist.ini.

This file is used to initialize the table every time the application is restarted.

You should save a backup of the files in the INIT directory at regular intervals.
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4 Supporting Programs

The software components described below are required for the “SoilNet Control Panel Application”

to function properly.

Using the mobile network:

MDEX OpenVPN Client Software, HW Virtual Serial Port Driver
Using LAN Network:

Woutility Tool, COM-Umlenkung

4.1 MDEX OpenVPN Client (only for mobile network connection)

In order to enable data communication with the modem, an OpenVPN connection is established to

the MDEX server. The associated VPN client is installed and configured on the notebook.
If it is necessary to (re)install this software follow the install instructions:

https://wiki.mdex.de/Support/DOCLeitstellentunnelWindows

https://wiki.mdex.de/Support/QNALeitstellentunnel

https://wiki.mdex.de/Support/QNAWieKannDerLeitstellentunnelAutomatischBeimPCNeustartStarte

n


https://wiki.mdex.de/Support/DOCLeitstellentunnelWindows
https://wiki.mdex.de/Support/QNALeitstellentunnel
https://wiki.mdex.de/Support/QNAWieKannDerLeitstellentunnelAutomatischBeimPCNeustartStarten
https://wiki.mdex.de/Support/QNAWieKannDerLeitstellentunnelAutomatischBeimPCNeustartStarten
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4.2 HW Virtual Serial Port (only for mobile network connection)

The CPA receives and sends the SoilNet data packets via a virtual COM interface . This is

implemented with HW Virtual Serial Port Driver.

ﬁ HW Virtual Serial Port - HW V5P3 (Read only) o || =& || B
UDP Search  “irtual Serial Part |Settings | Advanced | About |
General
COME THzeae ~] |2404
[ 2003
WSP LAM
Status: Opened Status:  Connected
Baud: 5YE00
Bits: 2 Counters
Farity: MHaone WP LAM: GUELE:
Stophits: 1 A= 236 2458 n
Handflow:  Maone T 2063 336 n
% Login |

Figure 15 HW VSP 3

Virtual Serial Port -- General:

Port Name is COM6 as default. It is possible to use another Com Port. Ensure that this Port must be

equal to CPA Software Com Port.
IP Address:

Please enter here the IP address of the modem (gateway). You can find it in your MDEX confirmation

email.

Port is fixed to 2404
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ﬁ HW Virtual Senal Port - HW VSP3 (Admin access)
Settings
i
-
-
-
=
-
r
I
r
-
-
- o

Figure 16 HW VSP 4

Settings:

Set all checkboxes as shown in figure 16

(o] & /s
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4.3 WuTility (only for LAN network connection)

Using the COM-Server TCP/RS232 from W&T (Typ 58631,58665) you need “WuTility” Tool to connect
the device with your Laptop. Scan the device and define your specific IP address (Select Com-Server
& click “IP-Adresse”).

or Unbenannt - WuTility E\@
Datei  Gerdt Konfiguration Firmware Optionen Hilfe
D i D.F" n (3] |Z|
Meu Offnen Speichern Scannen Registrierg.
| Ethernet—Adresse| IP-Adresse | Produktnummer | Produktname Verzion |
C00c03c05d07E 169.254,168,57 #58631 Com-5erver Highspeed 167 ;
Bereit

Figure 17 WuTility 1

+:\ Gerdteeinstellungen: Metzwerkparameter @

" dynamisch (DHCF) (" dynamisch (BOOTF)

{* statisch
|P-Adresse (muss eindeutig sein): Adressbereich:
= =1 P | = . -
169 —[54 {[168 =][57 =] |[Netzwerk#0 Ea

|Deme'rtige IP-Adresse des Gerates.

Subnetzmaske: Yorgabe

55 55 o o Windows-Netzwerc |
Standardgateway:

P o o

[ Webbased Management aktivieren, auf TCP-Port |21

| Weiter = | Abbrechen

Figure 18 WuTility 2
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4.4 COM-Umlenkung (only for LAN network connection)
To create a new COM Port with the Software ,,COM-Umlenkung”,

Define with “Hinzufligen” a new entry. With a right click change the COM Port if necessary.

Inventar |Trei|:|er | Timing | Optionen | Optionen (2) | &1 T |
Installierte virkuelle COM-Porks:

T | Mame | IP-Adresse | Pork | Beschreibung |
ﬁ CioM2 134.94,152.160 5000

Dratei Hinzufiigern. .. ausgewmahlter Port

Sl dslen 2
Ok, I Abbrechen | Ulgernehmenl HilFe |

Figure 19 COM-Umlenkung

Select the new existing COM-Port in the CPA Software, (Coordinator Connection)
-> restart to activate.
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5 Mobile-Router (Modem) Configuration

An mobile router device from "Conel" like LR77 v2 is used to connect the coordinator to the
notebook. The following instructions describe how important changes to the configuration can be
made.

If you are not using MDEX.de to realize the fixed ip address for the mobile router device some steps
are different. Please read the mobile router device manual for the correct configuration or ask us

directly via email.

5.1 Configure OpenVPN connection (Router to MDEX)

The router configuration is preconfigured. It is only necessary to change SIM Card parameter to allow

internet access and to check the MDEX Login parameter.

What you need to do this, is:

- Laptop or PC

- EDGE router ER75i v2 (coordinator case)

- Network Cable

- EDGE router Power Supply or Battery Power Supply (12V)

- Mobile network antenna (Top of the coordinator case)

- SIM Card with internet access (incl. volume 500 Mbyte/month)
Choose a SIM card from a mobile network provider with good
signal quality at the coordinator location.

- SIM Card parameter APN, username, password

- MDEX fixed.IP+ via OpenVPN parameter (Username,Password,|P)
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1. EDGE router ER75i v2: Check that no SIM Card is installed

2. Connect antenna (router), power supply (router), yellow network cable (between router & Laptop

PC)
3. Configure Laptop for router connection as seen bellow:
(System Settings/Network connection -> Ethernet->TCP/IP)

TS
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically
(®) Use the following IP address:

IP address: | 192.168. 0 . 2 |
Subnet mask: [255.255.255. 0 |
Default gateway: [192.168. 0 . 1

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: 192 .168. 0 . 1 ’
Alternate DNS server: [ el
[V]¥alidate settinas upon exit: Bt

|

| Gancel

Figure 20 TCP/IP Properties

4. Open Browser software (Internet Explorer or Firefox) and address 192.168.0.1 to connect.
EDGE router login:
username: root

Password: soilnet
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iexplore
The server 192.168.0.1 at ER75i-v2 requires a username and password.

Warning: This server is requesting that your username and password be
sent in an insecure manner (basic authentication without a secure
connection).

[ root J

A .. ]

Remember my credentials

Figure 21 Mobile-Router Login

5. Click Configuration -> Mobile WAN and insert YOUR SIM Card parameter (APN, Username,
Password, PIN)

Push “Apply” Button at the end of this web side.

6. Click Configuration -> OpenVPN -> 1st Edit Button and insert your MDEX Product: fixed.IP+ via

2

OpenVPN parameter (username, password) and Push “Apply

See mail from MDEX.

Local Certificate

Local Private Key

Username ITB'B'B'Er?—?'-*l—
Password |ePpESyberr

Extra Options * |—exp|icit—exit—nu:utify

* can be blank
Apply |

Figure 22 OpenVPN Parameter

7. Disconnect Power Supply and insert SIM card into modem
8. Reconnect Power Supply

9. After modem reboot chose Status -> Network. If everything is O.K. you see 3 entries like below:
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Network Status

Interfaces

eth0 Link encap:Ethernet HWaddr 00:0A4:14:81:47:04

inet addr:192.1658.0.1 Bcast:192.165.0.255 Mask:255.255.255.0

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:20 errors:0 dropped:0 overruns:0 frame:0

TX packets:26 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txcqueuelen:32

RX bytes:2350 (2.2 KB) TX bytes:15371 (15.0 KB)

Interrupt:23
jayayall Link encap:Point-Point Protocol

inet addr:10.171.167.177 P-t-P:10.0.0.1 Mask:255.255.255.255

UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:236 errors:0 dropped:0 owverruns:0 frame:0

TX packets:238 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txcqueuelen:3

RX bytes:29766 (29.0 KB) TX bytes:63090 (6l.6 KB)
tun0 Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00

inet addr:172.21.17.38 P-t-P:172.21.17.37 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1l

RX packets:146 errors:0 dropped:0 overruns:0 frame:0

TX packets:146 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txXcqueuelen:1l00

RX bytes:5957 (8.7 KB) TX bytes:93589 (91.3 KB)

Figure 23 Mobile-Router Network status

EthO is LAN network status

- pppO0isinternet access

- tun0is OpenVPN tunnel to MDEX

Now you have opened the OpenVPN connection from your "EDGE router ER75i v2" to MDEX.

B) The second connection for data transport is from your Soilnet Laptop to MDEX named

"Leitstellentunnel".

Internet access for the Laptop is now necessary.

RECONFIGURE NETWORK PARAMETER TO HAVE ACCESS

10. To configure this connection, change login information in this file:
C:/Program Files(x86)/0OpenVPN/config/mdex.login

to your Login information from the Product : Leitstellentunnel

See mail from MDEX.

Save the changes.

11. restart the laptop to check the connections. See Chapter 2.1



6  Export Files

6.1 Data.dat
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The file data.dat in the directory c:/SoilNet/Data/ for entering the measurement data of the SoilNet

EndDevice into the database contains the following entries per line:

sensor-specific -> see chapter7.1

Identifier Unit Example Description

Date (DD.MM.YYYY) 09.12.2010 Date of measurement

Time (HH:MM:SS) 14:33:11 Time of measurement

Box identifier. | None RO_SE_22 Mapped box number with identifier
Battery voltage | mV 3588 Voltage of the lithium cell

Count 1234 Counts each measurment

Lqi 200 Link quality indication (1 - 255)

reed sw. count 234 Tipping bucket (e.g. rain gauge).

SDI_1 1 sensor-specific 11844 SDI-12 Sensor with address 1, parameter 1
SDI_1 2 sensor-specific 15.05 SDI-12 Sensor with address 1, parameter 2
SDI_1 3 sensor-specific 27.65 SDI-12 Sensor with address 1, parameter 3
SDI_1 4 sensor-specific 24.15 SDI-12 Sensor with address 1, parameter 4
SDI_1 5 sensor-specific 4.97 SDI-12 Sensor with address 1, parameter 5
SDI_2 1 sensor-specific 11467 SDI-12 Sensor with address 2, parameter 1
SDI_2 2 sensor-specific 17.46 SDI-12 Sensor with address 2, parameter 2
SDI_2 3 sensor-specific 31.21 SDI-12 Sensor with address 2 , parameter 3
SDI_2 4 sensor-specific 24.23 SDI-12 Sensor with address 2, parameter 4
SDI_2_5 sensor-specific 491 SDI-12 Sensor with address 2, parameter 5
SDI 3 1 sensor-specific 11844 SDI-12 Sensor with address 3, parameter 1
SDI_3 2 sensor-specific 15.05 SDI-12 Sensor with address 3, parameter 2
SDI_3 3 sensor-specific 27.65 SDI-12 Sensor with address 3, parameter 3
SDI 3 4 sensor-specific 24.15 SDI-12 Sensor with address 3, parameter 4
SDI_3 5 sensor-specific 4.97 SDI-12 Sensor with address 3, parameter 5
SDI 4 1 sensor-specific 11467 SDI-12 Sensor with address 4, parameter 1
SDI_4 2 sensor-specific 17.46 SDI-12 Sensor with address 4, parameter 2
SDI 4 3 sensor-specific 31.21 SDI-12 Sensor with address 4, parameter 3
SDI 4 4 sensor-specific 24.23 SDI-12 Sensor with address 4, parameter 4
SDI_4 5 sensor-specific 491 SDI-12 Sensor with address 4, parameter 5
SDI 5 1 sensor-specific 11844 SDI-12 Sensor with address 5, parameter 1
SDI_5 2 sensor-specific 15.05 SDI-12 Sensor with address 5, parameter 2
SDI 5 3 sensor-specific 27.65 SDI-12 Sensor with address 5, parameter 3
SDI_5 4 sensor-specific 24.15 SDI-12 Sensor with address 5, parameter 4
SDI_ 5 5 sensor-specific 4.97 SDI-12 Sensor with address 5, parameter 5
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SDI 6 1 sensor-specific 11467 SDI-12 Sensor with address 6, parameter 1
SDI_6 2 sensor-specific 17.46 SDI-12 Sensor with address 6, parameter 2
SDI_6_3 sensor-specific 31.21 SDI-12 Sensor with address 6, parameter 3
SDI_6 4 sensor-specific 24.23 SDI-12 Sensor with address 6, parameter 4
SDI_ 6 5 sensor-specific 491 SDI-12 Sensor with address 6, parameter 5
SDI_7_1 sensor-specific 11844 SDI-12 Sensor with address 7 , parameter 1
SDI_7 2 sensor-specific 15.05 SDI-12 Sensor with address 7, parameter 2
SDI_ 7 3 sensor-specific 27.65 SDI-12 Sensor with address 7, parameter 3
SDI_7 4 sensor-specific 24.15 SDI-12 Sensor with address 7, parameter 4
SDI_7_5 sensor-specific 4.97 SDI-12 Sensor with address 7, parameter 5
SDI 8 1 sensor-specific 11467 SDI-12 Sensor with address 8 , parameter 1
SDI_8 2 sensor-specific 17.46 SDI-12 Sensor with address 8 , parameter 2
SDI_8 3 sensor-specific 31.21 SDI-12 Sensor with address 8, parameter 3
SDI_8 4 sensor-specific 24.23 SDI-12 Sensor with address 8, parameter 4
SDI_8 5 sensor-specific 491 SDI-12 Sensor with address 8, parameter 5
SDI 9 1 sensor-specific 11844 SDI-12 Sensor with address 9, parameter 1
SDI 9 2 sensor-specific 15.05 SDI-12 Sensor with address 9, parameter 2
SDI 9 3 sensor-specific 27.65 SDI-12 Sensor with address 9, parameter 3
SDI 9 4 sensor-specific 24.15 SDI-12 Sensor with address 9, parameter 4
SDI 9 5 sensor-specific 4,97 SDI-12 Sensor with address 9, parameter 5

TAB is used as a delimiter.

6.2 Routing.dat

The file routing.dat in the directory c:/SoilNet/Routing/ for entering the measurement data of the

SoilNet router into the database contains the following entries per line:

SPACE is used as a delimiter.

Identifier Unit Example Description

Date (DD.MM.YYYY) | 09.12.2010 | Date of measurement

Time (HH:MM:SS) 14:33:11 Time of measurement

Router identifier. | None RO_SR_301 | Mapped router number with identifier.

Module voltage mV 3300 Voltage of module supply

Lead gel battery

voltage mV 12342 Voltage of the lead gel battery (12 V)

Temperature

Digitall Spec. 625 Temperature sensor 5 cm formula T=(value/10)-40
Temperature

Digital2 Spec. 620 Temperature sensor 200cm formula T=(value/10)-40
Routing table None 2 Routing table entries (number of paths)

Neighbour table None 1 Neighbour table entries (number of neighbours)
Neighbour 1 None 5 Registered neighbour

Lal1 None 170 Neighbour link quality

Neighbour 2 None 5 Registered neighbour
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LQl 2 None 170 Neighbour link quality
Neighbour 3 None 5 Registered neighbour
Lal 3 None 170 Neighbour link quality
Neighbour 4 None 5 Registered neighbour
LQl 4 None 170 Neighbour link quality
Neighbour 5 None 5 Registered neighbour
Lal s None 170 Neighbour link quality
Neighbour 6 None 5 Registered neighbour
LQl 6 None 170 Neighbour link quality
Neighbour 7 None 5 Registered neighbour
Lal 7 None 170 Neighbour link quality
Neighbour 8 None 5 Registered neighbour
LQl 8 None 170 Neighbour link quality
Neighbour 9 None 5 Registered neighbour
Lal9 None 170 Neighbour link quality
Neighbour 10 None 5 Registered neighbour
LQl 10 None 170 Neighbour link quality
Neighbour 11 None 5 Registered neighbour
Lal 11 None 170 Neighbour link quality
Neighbour 12 None 5 Registered neighbour
LQl 12 None 170 Neighbour link quality
Neighbour 13 None 5 Registered neighbour
LQl 13 None 170 Neighbour link quality
Neighbour 14 None 5 Registered neighbour
LQl 14 None 170 Neighbour link quality
Neighbour 15 None 5 Registered neighbour
LQl 15 None 170 Neighbour link quality
Neighbour 16 None 5 Registered neighbour
LQl 16 None 170 Neighbour link quality
Depth None 1 Depth of position in wireless network (tree structure)

6.3 Data_vai.dat

The file data_vai.dat in the directory c:/SoilNet/Data_Vaisala/ for entering the measurement data

of Vaisala Weather Transmitter WXT520 into the database contains the following entries per line:

Identifier Unit Example Description

Date (DD.MM.YYYY) |09.12.2010 | Date of measurement
Time (HH:MM:SS) 14:33:11 Time of measurement
Router identifier. None RO_SV_301 |Mapped router number with identifier.
Wind direction deg 143 Wind direction , degree
Wind Speed av. [m/s] 1 Wind Speed av., m/s
Wind Speed max [m/s] 2 Wind Speed max, m/s
Air Temp [C] Celsius 20,1 Air Temp, C°
Rel.humidity [%RH] 2 Rel.humidity , %RH

Air Pressure [hPa] 1 Air Pressure

Rain Accumulation [mm] 5 Rain Accumulation , mm
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Hail Accumulation [hits/cm2] 170 Hail Accumulation, rate/cm?2
Supply V] 5 Power Supply, Volt
Delay none 0 Stored data on device (router)

SPACE is used as a delimiter.

Vaisala Weather Transmitter is optional.

6.4 Box_xxx.dat

The “Box_xxx.dat” files in the directory c:/SoilNet/Protokoll/ contain the following entries per line:

(xxx is the mapped box number)

sensor-specific -> see chapter7.1

Identifier Unit Example Description

Box no. None 22 Mapped box number

Date (DD.MM.YYYY) 09.12.2010 | Date of measurement

Time (HH:MM:SS) 14:33:11 Time of measurement

Battery voltage |mV 3588 Voltage of the lithium cell

Count 1234 Counts each measurment

Lqi 200 Link quality indication (1 - 255)

reed sw. count 234 Tipping bucket (e.g. rain gauge).

SDI_1 1 sensor-specific 11844 SDI-12 Sensor with address 1, parameter 1
SDI_1 2 sensor-specific 15.05 SDI-12 Sensor with address 1, parameter 2
SDI_1 3 sensor-specific 27.65 SDI-12 Sensor with address 1, parameter 3
SDI_1 4 sensor-specific 24.15 SDI-12 Sensor with address 1, parameter 4
SDI_1 5 sensor-specific 4.97 SDI-12 Sensor with address 1, parameter 5
SDI_2 1 sensor-specific 11467 SDI-12 Sensor with address 2 , parameter 1
SDI_2 2 sensor-specific 17.46 SDI-12 Sensor with address 2 , parameter 2
SDI_2_3 sensor-specific 31.21 SDI-12 Sensor with address 2, parameter 3
SDI_2 4 sensor-specific 24.23 SDI-12 Sensor with address 2 , parameter 4
SDI_2 5 sensor-specific 491 SDI-12 Sensor with address 2 , parameter 5
SDI 3 1 sensor-specific 11844 SDI-12 Sensor with address 3, parameter 1
SDI 3 2 sensor-specific 15.05 SDI-12 Sensor with address 3, parameter 2
SDI_3 3 sensor-specific 27.65 SDI-12 Sensor with address 3, parameter 3
SDI 3 4 sensor-specific 24.15 SDI-12 Sensor with address 3, parameter 4
SDI_3 5 sensor-specific 4.97 SDI-12 Sensor with address 3, parameter 5
SDI 4 1 sensor-specific 11467 SDI-12 Sensor with address 4 , parameter 1
SDI_4 2 sensor-specific 17.46 SDI-12 Sensor with address 4 , parameter 2
SDI_4 3 sensor-specific 31.21 SDI-12 Sensor with address 4 , parameter 3
SDI 4 4 sensor-specific 24.23 SDI-12 Sensor with address 4 , parameter 4
SDI_ 4 5 sensor-specific 491 SDI-12 Sensor with address 4 , parameter 5
SDI 5 1 sensor-specific 11844 SDI-12 Sensor with address 5, parameter 1
SDI_5 2 sensor-specific 15.05 SDI-12 Sensor with address 5, parameter 2
SDI 5 3 sensor-specific 27.65 SDI-12 Sensor with address 5, parameter 3
SDI 5 4 sensor-specific 24.15 SDI-12 Sensor with address 5, parameter 4
SDI_ 5 5 sensor-specific 4.97 SDI-12 Sensor with address 5, parameter 5
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SDI 6 1 sensor-specific 11467 SDI-12 Sensor with address 6 , parameter 1
SDI_6 2 sensor-specific 17.46 SDI-12 Sensor with address 6 , parameter 2
SDI_6_3 sensor-specific 31.21 SDI-12 Sensor with address 6 , parameter 3
SDI_6 4 sensor-specific 24.23 SDI-12 Sensor with address 6 , parameter 4
SDI_ 6 5 sensor-specific 491 SDI-12 Sensor with address 6 , parameter 5
SDI_7_1 sensor-specific 11844 SDI-12 Sensor with address 7 , parameter 1
SDI_7 2 sensor-specific 15.05 SDI-12 Sensor with address 7 , parameter 2
SDI_7_3 sensor-specific 27.65 SDI-12 Sensor with address 7 , parameter 3
SDI_7 4 sensor-specific 24.15 SDI-12 Sensor with address 7 , parameter 4
SDI 7 5 sensor-specific 4,97 SDI-12 Sensor with address 7, parameter 5
SDI 8 1 sensor-specific 11467 SDI-12 Sensor with address 8 , parameter 1
SDI_8 2 sensor-specific 17.46 SDI-12 Sensor with address 8 , parameter 2
SDI_8 3 sensor-specific 31.21 SDI-12 Sensor with address 8 , parameter 3
SDI_8 4 sensor-specific 24.23 SDI-12 Sensor with address 8 , parameter 4
SDI_8 5 sensor-specific 4,91 SDI-12 Sensor with address 8 , parameter 5
SDI 9 1 sensor-specific 11844 SDI-12 Sensor with address 9, parameter 1
SDI 9 2 sensor-specific 15.05 SDI-12 Sensor with address 9, parameter 2
SDI_9 3 sensor-specific 27.65 SDI-12 Sensor with address 9, parameter 3
SDI 9 4 sensor-specific 24.15 SDI-12 Sensor with address 9, parameter 4
SDI 9 5 sensor-specific 4,97 SDI-12 Sensor with address 9, parameter 5
Number of data records buffered on the end
Delay None device

An TAB is used as a delimiter.
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6.5 Rou_xxx.dat

The “Rou_xxx.dat” files in the directory c./SoilNet/Protokoll/ contain the following entries per line:

(xxx is the mapped router number) An TAB is used as a delimiter.
Identifier Unit Example Description

router no. None 302 Mapped router number
date (DD.MM.YYYY) |09.12.2010 | Date of measurement

time (HH:MM:SS) 14:33:11 | Time of measurement
modul voltage mV 3300 Voltage of the module
Battery voltage mV 12342 Voltage of the battery (12V)
temperature

digitall °C 19.7 temperature sensor 5cm
temperature

digital2 °C 20.1 temperature sensor 200cm
Count None 2 Router packet send counter
Routingtable None 2 routing table entries
Neighbourtable None 1 neighbour routing table entries
Neighbour 1 None 5 Neighbour 1

Lal1 None 170 Connection Quality 1
Neighbour 2 None 5 Neighbour 2

LQl 2 None 170 Connection Quality 2
Neighbour 3 None 5 Neighbour 3

Lal3 None 170 Connection Quality 3
Neighbour 4 None 5 Neighbour 4

LQl 4 None 170 Connection Quality 4
Neighbour 5 None 5 Neighbour 5

LQls5 None 170 Connection Quality 5
Neighbour 6 None 5 Neighbour 6

LQl 6 None 170 Connection Quality 6
Neighbour 7 None 5 Neighbour 7

LQl7 None 170 Connection Quality 7
Neighbour 8 None 5 Neighbour 8

LQl 8 None 170 Connection Quality 8
Neighbour 9 None 5 Neighbour 9

Lal9 None 170 Connection Quality 9
Neighbour 10 None 5 Neighbour 10

LQl 10 None 170 Connection Quality 10
Neighbour 11 None 5 Neighbour 11

Lal 11 None 170 Connection Quality 11
Neighbour 12 None 5 Neighbour 12

LQal 12 None 170 Connection Quality 12
Neighbour 13 None 5 Neighbour 13

LQl 13 None 170 Connection Quality 13
Neighbour 14 None 5 Neighbour 14

LQl 14 None 170 Connection Quality 14
Neighbour 15 None 5 Neighbour 15

Lal 15 None 170 Connection Quality 15
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Neighbour 16 None 5 Neighbour 16
LQl 16 None 170 Connection Quality 16
Depth None 1 Network depth

6.6 Router_xxx_Vaisala.dat

The files Router_xxx_Vaisala.dat in the directory c:/SoilNet/Protokoll/ contain the following entries

per line: (xxx is the mapped router number)

Identifier Unit Example Description

router no. None 302 Mapped router number
date (DD.MM.YYYY) |09.12.2010 | Date of measurement

time (HH:MM:SS) 14:33:11 | Time of measurement

Wind direction av. |deg 143 Wind direction av.

Wind Speed av. [m/s] 1 Wind Speed av.

Wind Speed max [m/s] 2 Wind Speed max m/s

Air Temp [C] Celsius 20,1 Air Temp C°

Rel.humidity [%RH] 2 Rel.humidity %RH

Air Pressure [hPa] 1 Air Pressure

Rain Accumulation | [mm)] 5 Rain Accumulation mm

Hail Accumulation | [hits/cm2] 170 Hail Accumulation Rate/cm?2
Supply V] 5 Supply, Volt

Delay none 0 Stored data on device (router)

An TAB is used as a delimiter.




7 Initialization Files

The following “.ini” files can be found in the directory C:\SoilNet\Init\:

var.ini
reftime.ini
datlist.ini
datlist_icos.ini
datlist2.ini
roulist.ini
maclist.ini
vaisalalist.ini
Reftime_Vaisala.ini
coordinates.ini
caltab2.ini
caltab.ini

inter.ini

Users should copy these data onto a separate data carrier every week (backup).

->

Backup of set program variables
Backup of the timestamp reference
Backup of the DATA V1&V?2 table view
Backup of the DATA ICOS table view
Backup of DATA V3 table view

Backup of the ROUTER table view
Backup of the NODE table view (mapping)
Backup of the VAISALA table view
Backup of the timestamp (VAISALA)
Backup of coordinates (special)
Backup of sensor calibration table
Backup of soil calibration table

Backup of interval table
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7.1 Sensor Type specific SDI-12 Parameter
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SDI SDI SDI SDI SDI
Sensor Parameter Parameter Parameter Parameter Parameter
Type Producer 1 2 3 4 5
SMT100 truebner.de | COUNT PERMITTIVITY | MOISTURE[VoI%] | TEMP[C’] SUPPLY[V]
WATER
MPS-6 decagon.com | POT[kPa] TEMP[C"]
GS3 R3.85 | decagon.com | DIELECTRIC TEMP[C?] ELEC.COND.[dS/m]
WATER
CTD R3.46 |decagon.com | DEPTH[mm] |TEMP[C"] ELEC.COND.[dS/m]
5TE R2.03 | decagon.com | DIELECTRIC TEMP[C?] ELEC.COND.[dS/m]




