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Notice

The information contained in this document is subject to change without notice.

DEWETRON elektronische Messgeraete Ges.m.b.H. (DEWETRON) shall not be liable for any errors
contained in this document. DEWETRON MAKES NO WARRANTIES OF ANY KIND WITH REGARD
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THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
DEWETRON shall not be liable for any direct, indirect, special, incidental, or consequential damages,
whether based on contract, tort, or any other legal theory, in connection with the furnishing of this document
or the use of the information in this document.

Warranty Information
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obtained from your local sales and service office.

Support

For any support please contact your local distributor first or DEWETRON directly.
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The telephone hotline is available The telephone hotline is available
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Restricted Rights Legend
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Parkring 4
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Safety instructions

Safety symbols in the manual

Indicates hazardous voltages.

WARNING Calls attention to a procedure, practice, or condition that could cause bodily
injury or death.

CAUTION Calls attention to a procedure, practice, or condition that could possibly cause
damage to equipment or permanent loss of data.

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the product. DEWETRON
Elektronische Messgeraete Ges.m.b.H. assumes no liability for the customer’s failure to comply with these
requirements.

All accessories shown in this document are available as option
and will not be shipped as standard parts.



Safety instructions

Safety instructions for all DEWETRON systems
The DEWETRON data acquisition systems may only be installed by experts.
Read your manual before operating the system.
Observe local laws when using the instrument.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal),a
non interruptible safety earth ground must be provided from the mains power source to the product
input wiring terminals or supplied power cable.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gases or
fumes.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built
into this product have been impaired, either through physical damage, excessive moisture, or any
other reason, REMOVE POWER and do not use the product until safe operation can be verified by
service-trained personnel. If necessary, return the product to a DEWETRON sales and service office
for service and repair to ensure that safety features are maintained.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields.
Procedures involving the removal of covers or shields are for use by service-trained personnel only.
Under certain conditions, dangerous voltages may exist even with the equipment switched off. To
avoid dangerous electrical shock, DO NOT perform procedures involving cover or shield removal
unless you are qualified to do so.

No modifications are allowed at the instrument. The fuse in the power module has to be replaced by
the same type. For continued protection against fire, replace the line fuse(s) only with fuse(s) of the
same voltage and current rating and type. DO NOT use repaired fuses or short-circuited fuse holder
labels and print on the power module may not be removed.

DO NOT service or adjust alone. Do not attempt internal service or adjustment unless another person,
capable of rendering first aid and resuscitation, is present.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional
hazards, do not install substitute parts or perform any unauthorized modification to the product. Return
the product to a DEWETRON sales and service office for service and repair to ensure that safety
features are maintained.

Before opening the instrument (experts only) or exchanging the fuse in the power module disconnect
power!

Don’t touch internal wiring!

Don’t use higher supply voltage than specified!
Use only original plugs and cables for harnessing.
Install filler-panels in unused slots.

The power-cable and -connector serve as Power-Breaker. The cable must not exceed 10 feet,
disconnect function must be possible without tools.

Safety of the operator and the unit depend on following these rules.
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General System Information

Environmental Considerations

Information about the environmental impact of the product.

Product End-of-Life Handling
Observe the following guidelines when recycling a DEWETRON system:

System and Components Recycling

Production of this components required the extraction and use of natural resources. The substances
contained in the system could be harmful to your health and to the environment if the system is improperly
handled at it's end of life! Please recycle this product in an appropriate way to avoid an unnecessary pollution
of the environment and to keep natural resources.

S

)

This symbol indicates that this system complies with the European Union’s requirements
according to Directive 2002/96/EC on waste electrical and electronic equipment (WEEE).
Please find further informations about recycling on the DEWETRON web site
www.dewetron.com

Restriction of Hazardous Substances

This product has been classified as Monitoring and Control equipment, and is outside the scope of the
2002/95/EC RoHS Directive. This product is known to contain lead.


http://www.dewetron.com/

DEWE-VGPS-HSC

GPS based system for speed
and displacement measurement

Features:

Synchronized data acquisition combined
with real time speed measurement

B Speed sensor:
100 Hz update rate for speed and distance output
Supports USB and CAN interface
Supports differential GPS (SBAS) as a standard
Online signal quality monitoring for standalone applications
Lowest latency time at speed and distance output
No calibration required

® Clock output:
Output clock rate of up to 10 MHz
One independent output frequency
Synchronization of DEWE-ORION-1624 systems
PPS accuracy of 100 ns
Continuous synchronization to absolute GPS time
Absolute long time stable

Specifications

DEWE-VGPS-HSC

Measurement specifications
Speed Absolute position

GPS based system for speed and displacement measurement

valid for USB, CAN

Accuracy
Digital output
Refresh rate
Latency time

System specifications
Input

Output

Power Supply
Dimensions

Weight

Operating temperature
Storage temperature
Humidity (operating)

<20 cm/km ¥

500 pls/m 2 (TTL level)
100 Hz

12 ms

Trigger accuracy

Clock acc. GPS locked
Clock acc. GPS unlocked
Clock/Trigger signal level

SMA connector for GPS antenna, event mark input
Speed, displacement, USB, CAN, VGPS display, Timebase generator

9t0 36 Vpc, 3W

115 x93 x 35 mm (4.5 x3.6 x 1.4 in.)

740 g (1.63 Ibs)

0 °C to 60 °C (standard)

-20 °C to +70 °C

10 % to 80 %, non condensing
5 % to 95 %, rel. humidity

Accuracy 0.1 km/h £0.05 % of range R Accuracy <40 cm CEP ¥

Min to Max 0.1 km/h to 500 km/h Refresh rate 20 Hz

Resolution 0.01 km/h Resolution <10 cm

Analog output 25 mV/km/h 2 (0Oto 5V) Latency time < 2 ms using DEWESoft
Displacement Timing

100 ns

without drift

<1 ppm

TTL (LVDS for ORION-1624)

Display: 131 x 64 x 27 mm (5.2 x 2.5 x 1.1 in.)

Display: 265 g (0.58 Ibs)

@

Acquiring more than 6 satellites,
averaged over 3 values

(2) Free programmable

(3) Acquiring more than 6 satellites,

Vibration MIL-STD 810F 514.5 procedure | driving at constant speed
operating test procedure (4) Circular Error Probable
frequency range: 5 to 200 to 5 Hz; 5 x 12 min each direction « 40 cm differential operation
displacement amplitude +3.5 mm (5 to 8.45 Hz) using local base station
acceleration amplitude 1 g (8.45 to 92 Hz) « 90 cm differential operation
displacement amplitude 92 to 113 Hz: £0.029 mm using BEACON
acceleration amplitude 1.5 g (113 to 200 Hz) « 1.8 m differential operation

Shock MIL-STD 810F 516.5 procedure | using SBAS
non operating test procedure « 3m autonomous operation

1 sinus 11 ms 10 g, 3 shocks positive, 3 shocks negative
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DEWE-VGPS-HSC

Device overview

With the DEWE-VGPS-HSC DEWETRON offers a unique combination of a high dynamic GPS based speed
sensor and a GPS synchronized time base generator. This combination allows completely synchronized data
acquisition of multiple systems located inside and outside of moving vehicles.

The sensitivity of the analog speed and displacement output is free programmable. Due to the 100 Hz update
rate the latency time is as low as 9 ms. Using the unique PPS sync technology of DEWESoft the latency time
of the digital interfaces (USB or CAN) are corrected online.

The time synchronization is supported for the whole DEWE-ORION series and also for many 3rd party A/D-
boards.

The diagram below gives a basic idea about the DEWE-VGPS-HSC functionality.

Clock 9-pin DSUB
> - EEEE—
Divider
Mark input GPS Synchronized
— b
Engine Oscillator I
—— DEWE
ORION RJ-45
—
1624
Clock
GPS
Engine
o USB
I CAN

Speed (analog) _

Distance (TTL)

The base of any GPS receiver is precise time measurement. In addition to the position information a precise
PPS (pulse per second) is generated by the GPS engine. This pulse is used to synchronize a 80 MHz oscillator
with software PLL (phase locked loop). The result is an ultra stable 80 MHz clock source which is completely
free of drift over time.

Out of this 80 MHz base clock, the programmable clock divider generates the clock frequency for the data
acquisition system. Due to the over-clocking of delta sigma converters, a special output clock is required for
synchronized sampling. This is available on a RJ45 connector for clocking the DEWE-ORION-1624.

The communication to the host is provided over CAN or standard USB interface.

10



DEWE-VGPS-HSC

Functionality of the LEDs

Power

Indicates the power and hardware status. At power-on this LED indicates presence proper power
supply.

Status

When the Status LED long flashes GPS is not locked to a satellites. Short flashing
indicates normal operation.

Mounting the aerial

The aerial supplied with the VGPS is designed to be mounted magnetically
on top of the vehicle in a horizontal plane. If the surface is not metallic,
the aerial may be fixed by placing a piece of strong tape over the top of
the aerial. The positioning of the aerial is critical to the correct operation
of the VGPS.

Note: For correct working, the aerial requires a metallic subsurface
with a minimal diameter of 15 cm. This surface doesn't has to be
ferromagnetical.

The aerial picks up the signals from up to 12 satellites which are all in
different places in the sky. These satellites are not necessarily directly
overhead, and can often be close to the horizon. Therefore it is best
to mount the aerial in a way, that the least amount of metal obscures
the view of the sky. On a domed roof, place the aerial on the top of the
dome. On an open car with a roll-over bar, place the aerial horizontally
on the highest point of the roll-over hoop and tape the wire securely to
the frame. Although the VGPS can work with at least three satellites, it's
precision increases the more satellites it finds. If one satellite disappears
over the horizon, or behind an object, there are other satellites still in view.

Warm-Up time

When the VGPS is used for the first time, has been moved more than 200 km or not used for 10 hours (since
last usage), it is recommended to perform a ‘cold start’. To get the best performance from your VGPS in the
future, perform this cold start in an open place with a good all round view to the sky. Allow the VGPS to map
the satellites for at least 20 to 30 minutes. The VGPS builds up the ‘Ephemeris’ data on each satellite which
is stored in a non-volatile memory, and means future satellite tracking is swift and stable. Once the VGPS
has carried out a successful cold start, future satellite lock from power up will take between 15 seconds and 1
minute. Before going to test in a shady environment with tall objects or near to trees, allow the VGPS to settle
in an open space for 5 to 10 minutes.
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DEWE-VGPS-HSC

Scope of supply

GPS aerial

UsB
interface connector

RS-232
interface connector

ey

CAN
interface connector

Power supply
connector
for cigarette lighter

DEWE-VGPS-HSC

®

=8 Two BNC output connectors
VGPS-Display SYNC output connector for speed and distance
Connection
Connector
overview:

VGPS-Display  External trigger input  Aerial  DC power supply connector

USB MULTI input/output ~ Orion 1624 Sync

Aerial connector
Connect the GPS aerial to the TNC connector.

12



DEWE-VGPS-HSC

MULTI I/O connector

The 9-pin DSUB 9 (male) connector is configured as output connector for following signals:

12345 Pin assignment

I +5V 50mA supply

CAN-LOW

Second clock output

Third clock output

Analog speed output

PPS (pulse per second)
CAN-HIGH

GND (Ground)

AGND (Analog speed ground)

ke
g

‘O O

67809

9-pin SUB-D
connector (male)

Schematic

VGPS-Display connector
To connect the external display to the DEWE-VGPS-HSC system.

Pin assignment

1:45V
2 1 : DpC
3 1 2: GND
3: TXD
— 4: RXD
4-pin Lemo Schematic

connector (female)
EGG.1B.304.CLL

Mark input connector

Connects an external trigger source to the DEWE-VGPS-HSC system.
— Pin assignment

2 1. +9to +36 V,_ power supply
1 2: GND power supply
3 3: Signal
3-pin Lemo Schematic
connector (female)
EGG.1B.303.CLL
Configuration 1 Configuration 2
. ’ ) +9 to ’ )
Power supply (pin 1) ) Signal (pin 3) +36 V ) Signal (pin 3)

I
USB connector
The USB interface connectors meets standard USB pin assignment.

Pin assignment
| ¢4 145V
Mini.B 2: D-

3: D+
4-pin USB connector Schematic 4:1D
4: GND

Power supply connector
Connects the DEWE-VGPS-HSC system to an external DC power supply.

Pin assignment
2 1 1: +9to 36 V_ power supply
2: GND power supply

2-pin Lemo Schematic
connector (male)
EGJ.1B.302.CLA
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DEWE-VGPS-HSC

Cable for external power supply
Type of cable: LIYY 2x0.75, length: 2 m

VGPS

+ Power supply

GND power supply

FGJ.1B.302.CLLD527

VGPS

+ Power supply

GND power supply

FGJ.1B.302.CLLD52Z

1

1

VGPS-CBL-POW-CL-20

(standard)

VGPS-CBL-POW-B-20
(optional)

red

black

VGPS

+ Power supply

GND power supply

FGJ.1B.302.CLLD527

1

VGPS-CBL-POW-S-20
(optional)

=

+ Power supply

Front view

FGJ.1B.302.CLLD52Z

GMA.1B.045DN

Power supply unit
(optional)

14

GND power supply

FGG.1B.302.CLLD52Z

DEW E-xxxx

Front view

FGG.1B.302.CLLD52Z
GMA.1B.045DN



DEWE-VGPS-HSC

Cable for connecting VGPS to VGPS-Display
Type of cable: LIYCY 4x0.25 shielded, length: 2 m

i . VGPS-CBL-DISP-20 i
housing, ; housing
VGPS shietd shield VGPS-Display

+5V

e | .

N .
e || s
v \J/

FGG.1B.304.CLAD52Z
FGJ.1B.304.CLLD52Z

Front view Front view
10 40
2O 30
FGG.1B.304.CLAD52Z FGJ.1B.304.CLLD52Z
GMA.1B.045DN GMA.1B.045DN

Cable for connecting VGPS to CAN
Type of cable: LIYCY 2x0.25 shielded, length: 2 m

housin shield VGPS-CBL-CAN-2.0 <hield housing '
VGPS ° | CAN interface
Q@ <
2 CAN-HIGH |7 7 g
o m
2 CAN-LOW/|-2 ( ] r ] 2 2
£ c
N £
o o
Front view Front view
:‘I. 2345 54321
Il Il L Il L
T T T T T T T T
6 7809 9876
9-pin DSUB male 9-pin DSUB female
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DEWE-VGPS-HSC

Output cable velocity and distance

Type of cable: RG-174, length: 2 m
VGPS-CBL-OUT-D9-2.0

housing / AGND

housing :
VGPS . shield Velocity
L) AGNDﬁ O
g Velocity 5 Velocity %
8 U U
m
?
Distance
la} DGND;K-8 m
CEL Distance|-% Distance LZJ
o U 0
shield housing / DGND
Front view
54321
| ! | L il
hot
T T T T
9876 .
shield

9-pin DSUB female

16
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Sync and velocity output (optional cable)
Type of cable: 3x2x0.25 shielded and RG-174, length: 2 m

VGPS-CBL-SYNC-2.0

DEWE-VGPS-HSC

housing shield shield housing
VGPS
SCAN CLOCK OUT|2 / \ M / \ 91 EXT CLK
pGND|-2 28} peND e
( \ / ] 5
m
° pps|® 1L} EXT_TRIGGER 7
® o
€ 27 c
2 pGND |8 DGND 3
o ~
) ®
(7] 4 12
O DISTANCE OUT DIO/Source (0)
£
>
o] DGND 8 36 DGND
. shield
AGND 9 shield
5 HOT Q
ANALOG SPEED VELOCITY z
U U -

Front view

|543|21

O O

T 1
9876

9-pin DSUB female

O

—

—

)

Front view

37-pin DSUB male BNC male
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shield

17



DEWE-VGPS-HSC

Digital display operation

The LED display is used to monitor various GPS parameters.

Display description:

O.

VGPS - 200C - DISP

gpead [mph]
i Speeﬂl“"‘ml y S
'.', Heading AT
. Height

Blinking middle dashes on all digits - the display is unable to communicate with the VGPS. Pressing and releasing
the push-button on the front of the VGPS-Display switches the display to different mode. After pressing the
push-button, the LED beside mode changed to appropriate display mode.

o

sese-

SPBBG [mPh]

% 'I'me
.. Heading
.. Height

.. Speed [mph]
.. Speed [km/h]
.. Time
.. Heading
.. Height

®

o‘. cee

.. Speed [mph]
.. Speed [km/h]
.. Time

.. Heading

.. Height

y
AT

ece .. I

.. Speed [mph]

.. Speed [km/h]
.. Time

.. Heading

.. Height

m

18

8 p‘._. L]

.. Speed [mph]

.. Speed [km/h]
.. Time

.. Heading

.. Height

Mode 01:

Number of satellites and velocity in mph.

Mode 02:

Number of satellites and velocity in kilometers per hour

Mode 03:

GPS UTC time reported by the satellites goes up in increments of 0.05
seconds. The format is: hh.mm.ss. The base for the time is Universal Time
co-ordinated, derived from the atomic clocks on board the satellite and
hence is extremely accurate.

Mode 04:

Heading in degrees
Number of satellites and heading of the vehicle relative to true North.
Resolution: 0.1 degree

Mode 05:

Number of satellites and height of the vehicle relative to the Datum WGS84
(approx. 50 meters below UK sea level)
Resolution: 0.1 meters



DEWE-VGPS-HSC

Options

Brake trigger operation
(Available to purchase as an option)

The brake trigger is designed to be mounted on the brake pedal or the accelerator pedal, and gives an indication
when the pedal is pressed. The normal method of fixing is via rubber bands. The brake trigger can be used dur-
ing a brake stop to determine the speed at which the brake pedal was pressed, and the braking distance from
this point can be viewed. This switch can be connected directly to an input of the data acquisition system or to
the DEWE-VGPS-HSC. The DEWE-VGPS-HSC will recognize the exact time of the switching point. A
command with this time information will be transmitted to the data acquisition unit. DEWESoft displays this event
as a separate channel. This channel can be used during post processing to calculate the brake distance.

EE——

Brake trigger switch
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DEWE-VGPS-HSC

Installation of the DEWESoft measurement software
Start the installation software on the System-DVD,shipped with the system.

Follow the instructions of the install program according to your license.

[OEWE! 6 5 Fulllnstaller RBUJid(0740;

‘Wek:ome to the DEWESoft 6.5 Inslall'W'izard.

i q ThehsalWiza-dwilinsOEWESoft6.5 onyour
i ‘< exc ToccrinuecickNeMt

If oldet ve sions o/ DEWESolt 6.2163 aeinstaled.is

recOimletlded tol Wistall themw, (ControPonel)->

emoveProgrs)toavoid Ploblems wth Pugins

DCOM applications

Choose Destination location

Select folder where setup wilfistalfiles

Setup will-staiDEWESoIt6.5 inthe f Folder

0Y'IOL:her folder

Oes ionF.nr
C:\Progr"-n Files\Oewetron\OEWESoIt65\

Mext>

Back

Toirslall to thisfoldef. d ckNei-L To installto a different folde!. cict; Browse and select

[ <pack |f

Mest>

1T

Cancel

EWESoft 6 5 Fulllnstaller Bulld(0740)

Setup Type

Select Features

Select Features

ez )

EWESoft 6 5 Fulllnstaller Bulld(0740)

Select Features
SelecttheoptionS)!00 I'lanttoinstal

IrstalShield

Selectthesetuptypet!“\sbestsY I:s your needs Select theoptions)!00 wart.toinstal Selecttheoptions)!00wart. toinstal e
Set the type 0/ setup)!OUpteferoinstai OEfESolt 6.5 Select vkichoptions toirstlI| t0l OEWESit Select)!Olpreference f01 OEWESit.
il:w@fsilfilts Oescr Ption i
20EWESot for Demormode Instals DEWESoftsiar Oemiption Oemiption )
3.0EWESoft korVGPS mode OE\.1/ESolt Option NET -Iddons In8takoption FRF [heq, Cestin< Hs wil set OEWEScit touBe
4.OEWESolt f010EWEConfig mode resporse function)_I'lhic = Chi = r9ish(irtemal
-1 51 0COM -Ipplicationc [ Chinese defc)_-Indsetsthe
OEWEScit [ Oeulsch CMrocferSet to

|- Nededon:h

ristalShield

St'IndarOef )

< Back Can

[DEWESoft 6 5@iFulllnstaller Bmld(0740)

Start Copying Files
Reviel' settiogsbef01e copying liles

Setup Status

[ <Back [ MNew> | [ Cancel

Select irstlll lICtions
femory setingbest Oesaiption
Memay settbest for POWER Ttiswil setthegel"
Enable passive PQL f01POWER ¢/ OEWESoltto"D:-

wilolso create ttis p.
oded.

(=
;

20

Setup Ms enough nf01mation tostart copying the Pfo! 1arDfiles. 11100 \Ifonl torevieo.
.",...settinoJs.cllck Blick.. 11J100.. e satisfied wth the setiinos. click Nextto bo
cowingfiles.

C..rent Settiogs |
nd.Jdes:
-DEWESoftst,o,ndord
DEWESokt seting -

g 2
This wil setDB\. /ESolt touse Er9ish(rlerMi def )
andsets the Charactd Set to StandarDef i

J
Me maysetting best f01ADcard SR>200 kHz per channel
Set dato-path to "0:\0at"** and copy demo dato to this path

< Back Mest s [ Canv

OEWESolt 65 is corliguingJ!Ollne<riO Scitwore irstalation

DEWESolt stondard filesare instoling...
C:\PrQlif<Yn Files\Oewetron\OEWESoIt65\0EWEsolt. exe

1111




DEWE-VGPS-HSC

Now DEWESoft is installed on your computer. The software creates some directories on your harddisk.

DEWESoft 6.5 Full Installer Build(0740) ee System (C1) (=L B E=tm

|23 Documents and Settings
InstallShield Wizard Complete Eﬂ Inkel
[ 155 Program Files
The Instalshisld Wizard has successiuly installed DEWESoft Comman Files
Click Firish to exit the wizard
ComPlus Application
El [ Dewetron
= | DEWESfteS
153 Addons -
1) Background: |
Eh Data [ &
13 Manual
153 MulkiLang

I3 seripts
[ Sshine

| <Baok |{__Finsh | Concel |

You can start the software in the Windows start menu or use the icon created on your desktop. For more
information about the DEWESoft installation please refer to the DEWESoft Software Users Manual.
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Installation of the DEWE-VGPS-HSC drivers
Execute the file ,DEWEUSBInst.exe" from the System-DVD

(usually D:\Install\Drivers\7_Communication\DEWE-USB where D is the units DVD-Drive letter).

Drivers are signed and windows certified.

Power the DEWE-VGPS-HSC and connect it to the DAQ-System via USB.
When the hardware screen appears, select “No, not this time”

Found New Hardware Wizard

YWelcome 1o the Found New
Hardware Wizard

windows will zearch for current and updated software by
looking an wour computer, on the hardware installation CO, or on
the Windows Update Web site [with your permizzion].

Fead our privacy policy

Can % indows connect to Windows Update to search for
zoftware?

() Yes, this time anly
(") *es, now and gvery time | connect a device

@ Mo, not this fme

Click Mest to continue,

Mext > l[ Cancel

Select “Install from a list or a specific location”

Found Mew Hardware Wizard

Thiz wizard helps you install zoftware for:

TUSE34710 Device

\_') If your hardware came with an installation CD
&2 or floppy disk, insert it now.

Wwhat do you want the wizard to do?

() Install the software automatically [F ecommended]

(®)install from a list or specific location [Advanced)

Click Mext to continue.

< Back ” Mewut > ][ Cancel
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Choose the DEWE-USB folder from the DEWE-System DVD
(D:\Install\Drivers\7_Communication\DEWE-USB)

Found New Hardware Wizard

Please choosze pour search and installation options.

() Search for the best driver in these locations,

Uze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

Search removable media [floppy, CO-ROM. .

Include thiz lacation in the search:

|D:Mnstall\DrivertDEWE JSE v| [ Browse

() Don't search. | will chooze the driver to install

Chooze thiz option to zelect the device driver from a list. “Windows does naot guarantee that
the driver pou chooze will be the best match for your hardware.

[ £ Back ][ Mest > ][ Cancel ]

-

= Device Manager s B it 0 2 E@g

Eile  Action

&= | 7| HE

View Help
e

- ) DVD/CD-ROM drives
g IDE ATA/ATAPI controllers
- i Keyboards

> --ﬂ Mice and other pointing devices
» 1] Modems

. . Monitors

B -F Network adapters

Portable Devices

B
- Y2 Ports (COM & LPT)
> 3 Processors

> -& Sound, video and game controllers
> -4 Storage controllers

. M System devices

a E Universal Serial Bus controllers

DEWESoft USE Device

Intel(R) ICHE Farnily USE Universal Host Contreller - 2830
Intel{R) ICHE Family USE Universal Host Controller - 2831
Intel(R) ICHE Family USE Universal Host Controller - 2832
Intel(R) ICHS Farnily USE Universal Host Controller - 2834

I ) T e U L N e WS )l e TN U PSR, [ N [P Iy Sy | [, anac

m

e

The driver has been successfully installed.
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Connecting the DEWE-VGPS-HSC hardware to the DAQ-System

Synchronization to standard A/D-boards

To synchronize standard data acquisition systems a start trigger and the possibility of external clocking is required.
Usually DEWETRON data acquisition systems are equipped with a 37-pin DSUB connector. This digital multi
function connector contains the required clock and trigger input for easy connection to the clocking unit.

- .
- = BT
®.

Synchronization to DEWE-ORION-1624

One of the unique features of the DEWE-VGPS-HSC is the possibility to synchronize also data acquisition
systems using delta sigma ADC technology like DEWE-ORION-1624. The main challenge is to produce the up
to 256 times over sample clock used for these types of analog to digital converters. For this purpose the DEWE-
VGPS-HSC is equipped with a RJ45 connector for connection to the DEWETRON data acquisition system. A
standard CAT5e or CAT6 Ethernet cable with up to 30 m can be used for connection.

Please note: also the data acquisition has to be provided ORION-1624-SYNC option for having access to
the synch bus of the board.
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Configuration of DEWESoft for the DEWE-VGPS-HSC

To unlock the GPS functionality in DEWESoft the GPS has to be configured in the Hardware Setup screen
(System — Hardware Setup — GPS):

| b Hardware setup

riAnang || CAN || GPS ” Videa || Math H Timing || Alarms & Events H Analog out || NET H Flugins H Registration
i -

GPS device Maps directories

[pEwESaft USE ~]

GFS replay
NMEA compatible GPS

Leane V-SATNovatel
Dewetron V-GPS
Racelogic VBOX
Topcon/Javad
Microsat

m

Virtual GPS

DEWESoft USB kY4

Select V-GPS from the GPS device dropdown menu. DEWESoft will automatically try to find a GPS on
Connected USB port.

r -
A Hardware setup ‘ . *E

— - -
|Ana|ng || CAN || GPS || Video || Math || Timing || Alarms & Events || Analog out || MET || Pluginz H Registration |

GPS device Maps directories

[DEviESOft USE -]
&P found

Firmware version: 4.9.18.16
Serial number: DO2FAS90
GPS model: GMSX

GPS5 serial: EP4VD91588W

et 60
Enable Velocity Analog Cutput
200 kmfh =1V

Enable Distance Output (pulse per meter)
500

Pulses =1m I

I Enable CAN Qutput

Save setting to device

Receiver mode
[Smnda\nnemode V][ Set ]
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GPS found

Automatic reconnect is done during measurement only. When
changing USB ports click Refresh to reconnect in setup.

Firmware

revision

Revision of firmware runiing inside connected VGPS-HSC unit

GPS model
and Serial
number

Model number and serial number of the connected GPS sensor. Serial number is recorded to reconstruct
the measurement
conditions.

Update rate (Hz)
This setting will define the sample rate of the serial data storage.

Velocity analog output

The maximum value of the analog output can be set with that input field. The valid range is between 50 and
500 km/h.

Distance output

Here you can define the number of pulses per meter of the digital distance output. Measuring the frequency of
this output gives also a high accuracy speed output. For example if this output is set to 500 pulses per meter
a frequency of 1 kHz equals 2 meters per second (or 7.2 km/h). Selectable ranges from 10 to 1000 pulses per
meter.

Receiver mode
Select other modes for different types of measurement and at different locations to support differential GPS.

| Alarms & Events | Analog out || Plugins || Registration |

GPS device Maps directories

|pEWESOft USB -
PS found

Firmware version: 4.9.18.16
Serial number: DO2FA990

GPS model: GMSX

GPS serial: EP4VD21588W

Lpate e )
Enable Velodty Analog Output
200 kmfh = 1v

Enable Distance Output (pulse per meter)

500 Pulses = 1m

Enable CAN Cutput

Save setting to device

Receiver mode
[standalane mode o) set |

Leave original receiver settings

WAAS differential mode (USA)
REEGNOS differental mode (Europe)
7 RTK base station

o
RTK moving base station

S R TK rover (with movina hase station)
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Timing settings
Hardware setup

In addition to a high precision speed sensor the DEWE-VGPS-HSC is also a high precision timing source for
synchronized data acquisition. In this operation mode the DEWE-VGPS-HSC generates the clock for the data
acquisition system. Beside of generating a clock from of up to 10 MHz for data acquisition systems a clock
engine for synchronized acquisition using DEWE-ORION-1624 is included also.

This operation mode needs to be enabled in the Hardware setup of DEWESoft: (System  Hareware Setup
Timirg):

Select DEWESoft USB from the Timing device dropdown menu.

[ e . [
i E‘ Alarms & Events H Analog out H NET || Plugins H Registration i
Timing device
[DEWEE()& USB V]
Card FOUND
Card name: DS-CLK-GPS
Firmware: 4.9.18.16
Serial number: DO2FASS0
"
= :
fl cocecre f
M roduiation: AC - :
LW output settings
| [V]1RIG Out {type B, DC modulation) fl
-

Time source

Unit can decode time from GPS or external IRIG signal (A, B, G, amplitude modulated and DC).

r‘ Hardware setup_ - - : . :— - —— - 0 g
| Analog || can || aPs || video |[ Math ||Timing || Alarms &.Events || Analog eut || NET || Plugins || Registration
Timing device
| DEWESoft USB v
Card FOLND
Card name: DS-CLK-GPS
Firmware: 4918.16
Serial number: DO2FAS90 ‘
e .
cs o :
Moddtr: :
|

[/]IRIG Out (type B, DC modulation)
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Correction limit

For synchronizing the internal oscillator with the PPS signal at least 4 satellites are required. If the GPS signal is
lost during acquisition the DEWE-VGPS-HSC continues sourcing the data acquisition system with a precision
clock source. Without synchronising to the GPS signal, the oscillator may drift. Therefore the absolute time
synchronisation can not be guaranteed anymore. However, as soon the GPS signal is available again, the GPS-
HSC recognizes a possible drift and tries to correct this inaccuracy. If the drift during the free-run time is higher
than 100ms, a new data file is automatically generated with exact time stamping.

The graph below gives an idea how the DEWE-VGPS-HSC behaves when the GPS signal is lost during data
acquisition. In this example the drift of the oscillator is smaller than the allowed correction limit.

A) This state shows the normal operation. The internal clock is synchronized to the GPS once per second.

B) At this point the number of acquired satellites is lower than 4. The unit stops automatically locking for
the GPS time.

C) In the free-run operation the oscillator drift is obvious.
D) After receiving again the GPS signal the error during the free run cycle is calculated.

E1l)Because the oscillator drift is smaller than the defined correction limit the DEWE-VGPS-HSC automatically
corrects the drift for getting again time synchronized data. So the data acquisition is not interrupted
although the GPS signal was lost. The correction is done with the maximum rate of 5 ps/sec.

error

correction
mi

time

A B C D E1 F

But if the interrupt is too long the oscillator drift may be higher than the defined correction limit. In this case
automatically the existing data file is closed and a new file is generated with adding “Lost” of the current filename:
“DataFilennamelLostX” where X is a running number for each GPS signal lost.
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error

correction
m

New file begins here (filename.lostX.dsd)

time

El F

As soon the timing device is selected DEWESoft automatically sets the data acquisition hardware to external
clocking for receiving the sample frequency out of the DEWE-VGPS-HSC. In addition to this each measurement

starts synchronized with the PPS signal. The time information of the data file is taken out of the GPS-time and
not anymore from the local PC time.

The actual time form the DEWE-VGPS-HSC is shown at the right top corner. In addition to this an indicator

gives you the information if the clock generator is locked to the GPS data (green dot) or if it is operating in
FREE-RUN mode (red dot).

oo : iz
R e
e EHE QG (A B pe | E© ;:|

e eS|

Meanse | farlese ﬁ

Il mE 2 e & 7 Lkl | Y e
= . This is the GPS-Time which is g

Overview  Goipe  Reande o Stop

D3

Bl Uscd for the timestamp and the]
I Tramsparert v : P i

- clock generation.
¥ Unfied prepartar e W' Green:  The number of used satellites is equal or
(LY i | greater than the min. number of satellites.
Dagt ' Red:  The number of used satellites is lower
than the min. number of satellites.

F Ehow captan
¥ Show framn
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As default the local time is stored inside the data file. But if the measurement results from multiple systems

located in different time zones should be analyzed it is recommended toset to UTC or GPS time. Doing so, the
data from all data acquisition systems are containing the sameabsolute time stamp.

5,
Display | External avents | Sound | Shown displays | Stating setup | Piint | Sensors | Sscuiy |
Language file  Starting directory for storingdata ———————————————————

Englsh =l [= ¢ oo = |
Special units selup = Cn
[~ Show deg. F conversion BE?DP?:V;:?
Settings menu position = DEWESofts4
v Left " Right

Time avis display
[orc -]

}

0T

Ok Cancel |




DEWE-VGPS-HSC

Measurement setup
When you finished the hardware settings, click on the “Setup” button.

PO

Sahip

-

Channel Setup

The screenshot below shows the channel setup screen of the DEWE-VGPS-HSC. In the column ON/OFF you
can select the channels for storing during the measurement. The default channel names are displayed in the
column NAME. You can change them with a double click on it. Beside the channel names the actual value is
displayed.

X absolute: Longitude component of position in degrees,
minutes and fraction of minutes

Y absolute: Latitude component of position in degrees, minutes
and fraction of minutes

Z: Altitude in meters above sea level

Velocity:  Speed over ground (vector of all 3 dimensions)

Velocity Z: Vertical component of the speed vector

Direction:  True track over ground

Distance: Integration of speed for getting the displacement.
Only speed levels above 0.5 km/h are used to
calculate the distance

Used sat.: Numbers of satellites used for calculation of position
and speed

Mark input: Indicates an event at the mark input by changing
the level from O to 1

The circle at the left bottom corner gives an overview of the satellites in view of the GPS receiver and which of
them are used from the receiver. The color of the shown satellites indicates the signal strength of them. From
grey to dark green which is the strongest density. Satellites shown in the centre of the circle are directly above
the GPS-aerial. Satellites shown at the border of the circle are near the horizon.

The field <PPS sync> and <Differential mode> change there color from grey to green depending if the appropriate
feature is available at the moment (green means available).

The PPS synch is used for hardware synchronisation to analog channels. This will eliminate the time shift caused
due the calculation time of the GPS receiver.
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Measurement
Now you are ready for measurement. Clicking the “GPS" button opens the measurement screen.

A
&rs

With the “Store" and “Stop“ button you can control the measurement manually.
e %)

[Py pe—

[ L3 Dus Cypign Spien Moo wa

L E - E
W G

=l TIT]
fradpn ang

Tras pertiin aning

Analyze
After measurement you can analyze and protocol the stored data. One click on the “Analyze" button gives you

the possibility to choose a recorded data file and analyze it.
= s %}
D L3 Dus Oupigs Spies Moo 135004 Mo A/ hardeare.

- Bt g y =
=2 g

= [ScsB | feshi | Rargepem i

Use the cursor functions to zoom in, cut out, measure, and print out. With the “Export” function you can export
data to other applications, like Excel, Word etc.
Find details about DEWESoft in the DEWESoft Software Users Manual.
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CAN BUS

Beside the USB interface the DEWE-VGPS-HSC can be also operated with a CAN high speed interface with
500 kBaud. A required DBC-file is available for automatic settings of the data acquisition system.

T -Ini
Elle Edt Data Displays Sustem Help | 1E11:51 ORION-DAOT

Baaat

Measure

ERHE]

Setup

I e L = Setup version 6.4 ACTE
Overview Scope  Recoider  FFT Stoe  Stop

Bnalse
DATAFILE OPTIONS
[Fiodetalls . Test I~ Create a mulifie [~ Save mulifle opt in sep
File direstry | Stop storng ater [500 ME -
o STATIC/REDUCED RATE  STORING DFTIONS
- alwaps fast -

pdusted ol e | Statt stoting automatically

[Hefeh] =

Analog | Counter CAN | Math |

DEC library 6 messages: 18 channsls

View
Messages|| Channels Import I Scan I J1939

500 | kBoug  Messags

TS _Add | Removel

Unused

12Dh 0

12Dk (8.. 31) Unused Setup

12Dh (32 .. B3) Unused Sehup

12ER(0.. 31) Unused Setup

12Eh (32.. 63) Setup

12Fh(0..15)

Unused Sehup

12Fh[1E.. 31)

Selup

12Fh(32.. 47) Unused Setup

12Fh (60 .. B0)

Setup

Unused

12Fh (61 .. 61) Setup

12Fh(62.. 62) Unused

Senp

12Fh (63 .. B3)

Unused Sehup

130h10... 31) Unused Setup

130h (32 Setup

130h (48 Setup

Selup

131h (32

Selup

The update rate of the GPS signals is 100 times per second on the CAN bus. In addition to the standard GPS
channels the PPS channel is available also. This message is generated once per second, almost latency free
and can be used for defining the latency time on the CAN bus for all other GPS channels.

The latency time on the CAN channels is related to the basic structure to any GPS-based sensors. After acquiring
the GPS raw data the time consuming calculation to get finally the position and speed and the data transfer
time will delay the data from the DEWE-VGPS-HSC.

< 10 msec »ie 10 msec N
GPS-Data acquisition GPS-Data acquisition GPS-Data acquisition
Calculation Transfer Calculation Transfer Calculation Transfer
time time time time time time
Actual speed Data available Actual speed Data available Actual speed Data available

By comparing the CAN channel “one_pps” to all other GPS-channels on the CAN bus the latency mainly
caused by calculation and data transfer time can be completely eliminated. In opposite to the general opinion
the update rate does not cause the main error at the speed sensors — the main error is caused by the latency
time. Therefore it is important to take care about the latency time.
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The picture below shows you how to eliminate the latency time already during the data acquisition. Inside the
CAN at each CAN identifier the latency can be defined for automatic correction. The typical delay on the CAN
interface is around 18 ms.

Can channel setup |
— M setup

Add

. Signal setup

Name

DEEE S intel R[N 000025722
Daeoe ove [T

Linit

[TET 1000000 J~uto |

Current unscaled walue 0

Start bit

Color Lenath [bits]

I

Current scaled valus 0

Ok

Please note this delay time is not defined in the CAN-DBC file. Defining a latency time on CAN channels is a
special feature of DEWESoft and not supported at the standard DBC interface!

The following list gives an idea about the available CAN channels. The standard base identifier is 0x12C (=
300 decimal).
Identifier name PPS (base +0: 0x12C):

1) Channel name PPS:
PPS and current second. This message is sent right after PPS pulse without significant delay from GPS
and it can be used for software synchronization.

Identifier name Sats_Time_Latit (base +1: 0x12D):
This message is sent after decoding data from GPS engine — independent of the used number of satellites.

2) Channel name Satellites:
The number of satellites currently used for acquisition.

3) Channel name Time:
This is a count of 10 ms intervals since midnight UTC with a resolution of 10 ms.
(5383690 = 53836.90 seconds since midnight or 14 hours, 57 minutes and 16.90 seconds)

4) Channel name Latitude:
Position in degrees and minutes (DDMM.MMMMM) with a resolution of 10 micro minutes. 515924579 =
51 Degrees, 59.24579 Minutes

Bit 7 in the channel status of identifier VertVel _Accel_VertAccel_Status indicates northern or southern
hemisphere.

Identifier name Sats_Time_Latit (base +2: 0x12E):
This message is sent after decoding data from GPS engine — independent of the used number of satellites.

5) Channel name Longitude:
Position in degrees and minutes (DDMM.MMMMM) with a resolution of 10 micro minutes.
5882246 = 0 Degrees, 58.82246 Minutes

Bit 6 in the channel status of identifier VertVel _Accel_VertAccel Status indicates eastern or western
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hemisphere.
6) Channel name Altitude:

Indicates the height in meters relative to WGS 84 with a resolution of 10 cm
Identifier name Vel _Status (base +3: 0x12F):

This message is only sent if the number of used satellites is equal or higher than the minimum number of
satellites set in the hardware setup of DEWESoft.

7) Channel name Velocity:
The velocity is given in Km/h with a resolution of 1 decimal point.

8) Channel name DGPS:
Is set to “1” if the GPS receiver is in differential mode. Indicates the state of the mark input connector.
Itis set to “1” if this input is active.

9) Channel name East_West:
Is set to “1” if located in the east hemisphere of globe.

10) Channel name South_North:
Is set to “1” if located in the south hemisphere of globe.

Identifier name Dist_ Heading (base +4: 0x130):

11) Channel name Distance:
This channel indicates the distance in meters with a resolution of 0.25 mm since unit is powered on.
The distance is not updated if the velocitiy is below the threshold level. If the number of received

satellites is lower than the limit the distance increase rapidly like with a speed of 500 km/h. Please refer

also to the hardware setup.

12) Channel name Heading:
The direction (true track over ground) is measured with a resolution of 0.01°.
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Certificate of conformity

CERTIFICATE OF CONFORMITY

VGPS-HSC Data acquisition system

This certifies that the enclosed VGPS-HS-C Data acquisition system was manufactured by

DEWESOFT d.o.0

at its facilities located at

Gabrsko 11a, 1420 Trbovlje, SLOVENIA

This instrument was produced under rigorous factory production control and standard procedures. It was
individually tested and calibrated for measuring performance and functionality.

The product complies with the essential requirements of the following directivities for:

e electromagnetic compatibility (EMC):

- EN 61000-6-3:2007
- EN 61000-3-2:2006
- EN 61000-3-3:1995+A1:20010+A2:2005
- EN 61000-4-3:2006
- EN 610004-6:2007

Trbovlje: 17.9.2013 Andrej Orozen
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