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NowAtel

WAY P==INT®

Best-in-Class GNSS and GNSS/INS
Processing Software




WAYP=#INT®

Exceptional
Post-Processing
Software

Enhance your GNSS position, velocity and attitude accuracy

For applications requiring highly accurate post-
mission position, velocity or attitude, post-
processing is an ideal solution. Post-processing
maximizes the accuracy of the solution by
processing previously stored Global Navigation
Satellite System (GNSS) and Inertial
Measurement Unit (IMU) data forward and reverse
in time, and combining the results. The position,
velocity and attitude solution can be smoothed
and output at the required data rate and in the
coordinate frame required. This process also
provides the ability to assess the solution reliability
and accuracy.

Combining GNSS with Inertial Navigation Systems
(INS) extends the capability of traditional GNSS
products by providing a full 3D attitude solution
(roll, pitch, heading) and by providing a solution
even during temporary outages in GNSS
reception. However, real-time GNSS/INS system
accuracy is limited by the quality of the IMU and
the duration of GNSS outage periods. The
performance of these systems can be greatly
improved through post-processing. Inertial
Explorer significantly reduces the solution drift
during GNSS outage periods and virtually
eliminates the solution convergence time
experienced in real-time operation.



Waypoint Product Matrix

Inertial Explorer®  GrafNav GrafNet*  GrafNav Static
Multi-constellation GNSS Processing o o o [
GNSS/IMU Processing [ )
GNSS Heading [ o
Precise Point Positioning o o
Multi-base Station Support [ o
Software Development Kit [ o [
Network Adjustment o
Kinematic Data Processing o o

* GrafNet is bundled with GrafNav and GrafNav Static.




Inertial
Explorer®

GNSS + INS
Post-Processing
Software

Post-Processing for Improved Accuracy

Inertial Explorer (IE) maximizes the performance of your GNSS/INS hardware by
ensuring you get the position, velocity and attitude accuracy your application
requires. The tightly coupled integration of GNSS and IMU data delivers precise
results, even when lower grade inertial sensors are used. IE can produce results
suitable for demanding applications such as mobile mapping, aerial and
hydrographic surveying. IMU data from high end Fibre Optic Gyro (FOG) or Ring
Laser Gyro (RLG) IMUs, and from lower grade sensor technology such as Micro
Electrical Mechanical Systems (MEMS) can be processed.

Flexible Workflow Capabilities

IE has workflows to match your business and your expertise. A project wizard is
available to allow new GNSS/INS users to become productive quickly. For more
experienced users, a wealth of processing configuration options are available.
Automated processing environment detection (aerial, ground vehicle, and
marine) allows appropriate GNSS + INS processing settings to be used
automatically to simplify workflow and reduce the learning curve needed to start
producing quality results.

Features such as automated alignment, robust automatic ZUPT detection and
the application of phase and range updates ensure the best possible accuracies
are achieved, even in conditions challenging to GNSS signal reception.

IE provides maximum flexibility to suit your application and preferences, including
support for both tightly and loosely coupled processing, multiple base station
support for large project areas, and tightly coupled Precise Point Positioning
(PPP) for applications that do not require a base station.

IE also provides access to over 50 quality control plots to help gauge solution
accuracy and to provide added confidence. If problem areas are identified,
Inertial Explorer provides access to powerful reprocessing options and the best
customer support in the industry to help ensure your success.

Steady State Post-Processed Performance’

# Inertial Explorer - Waypoint Products
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Powerful Features for Diverse Applications

Airborne, ground and marine mapping applications require robust results, efficient quality
control and streamlined workflow for fast, accurate end product delivery. |E is also a popular
tool for calculating a truth solution when evaluating positioning or navigation performance.

Optimize your Workflow

¢ Simultaneous GNSS, IMU and DMI (wheel sensor) raw data conversion if using NovAtel

SPAN® GNSS/INS hardware

¢ Simultaneous GNSS and IMU processing and simultaneous forward and reverse

processing

* Download utility provides access to thousands of publicly available base stations
* Import GNSS data from multiple receiver manufacturers
* Heading updates decoded automatically from NovAtel's ALIGN® help maximize accuracy in

low dynamic applications

* Flexible export tool permits reproduction of most ASCII file formats

* Output w-p-k angles for photogrammetric applications

o Solve for camera IMU orientation difference given w-p-k angles from an external source*
o Inertial Explorer removes up to 95% of position error over GNSS outages as compared

with a real-time solution

* Model wave dynamics with NovAtel's Heave option
¢ Optionally solve the IMU to GNSS lever arm
* Preloaded error models for most popular IMUs as well as customer created error models

Maximize your Accuracy

* Multi-pass processing optimizes attitude accuracy for low dynamic surveys

* Raw data and solution specific quality control plots

¢ [MU-only processing when provided regular external coordinate updates

o Extensive control over GNSS and IMU processing options

* DMI data input to further maximize performance in challenging environments

* Automatic ZUPT detection to help maximize performance in challenging environments

1. For full velocity and attitude outage performance information, consult the NovAtel IMU data sheets.

2. 1 ppm should be added to all values to account for additional error due to baseline length.

3. LN200 attitude accuracy derived with comparisons to aerotriangulation—please see our paper "Aerial Photogrammetry Test Flight Results" for additional
information: http://www.novatel.com/Documents/Papers/D11716.pdf

4. Requires separate photogrammetric adjustment package to determine camera exterior orientation angles.



GrafNav

GNSS Receiver Independent
Post-Processing Software

Enhanced GNSS Accuracy

GNSS technology is used to compute position and velocity for a variety of real-time applications, including vehicle navigation and tracking.

The real-time accuracy of GNSS however, is limited by real-time
transmission of correction data. Further, in many applications
where absolute position accuracy is critical, the position
information is not required in real-time. For these applications, the
accuracy of the GNSS position and velocity solution can be greatly
improved by post-processing.

Powerful, Highly
Configurable Processing

GrafNav post-processing software is a powerful, highly
configurable processing engine that allows for the best possible
static or kinematic GNSS accuracy using all available GNSS data.
Support of data formats from most single and multi-frequency
commercial receivers means GrafNav will likely work with your
existing hardware. A full suite of data and solution visualization and
diagnostic tools is available for quality assurance. Precise satellite
clock and orbit data can be downloaded from within GrafNav to
achieve sub-10 cm position accuracy using PPP with kinematic
trajectories.

No matter the type of project, GrafNav can be configured to
optimize your results. The software can easily make use of project
specific base station data, or use publicly available reference
station data to achieve centimetre level position accuracy. GrafNav
also supports multi-base processing for projects that cover large
areas. A float static solution is available for long and/or noisy
baselines. Built-in ionospheric processing improves accuracies for
dual-frequency users.

¥ GratNav Waypoint Producta
Lile ¥iew Process Zettings Quiput Jools Windew Ldp

NEEMER (AR EEEEE T [ RS P

[ﬂ Combived - Mn|. & .Prozesshg Drferential GFS:
limc LHED e
Tpoche M3 Hom <
Saus Q1 FLXED
™ 7 nRA
opor 52 rzor
=DUF 1M VoOF
= kL 23

Lon. 17 o7

=yl FIGRSE A HY
Corier 0012 0.040
Uode  Uadk TE4Y

] [ I ] +

= | Prace- ‘

|st 3¢ 38 s2.88601 |Lng:—176 57 1678576 |+ urk |+ ol |- 0z +a3 b 24 |- 05 |+ 05 |GED, DMSIN

L 2 Gt [Conmtiined] -
B Grafliav [Comkired] - Forward,Reverse or Combined Separstion Plot

= l@ sz
N EETTE T E T T T TN T e S S T T N EEE TNV TN
0is I -
E
—, nm £
E 0.8 ﬂ l.l ok oy JL 1 oA E
= = w Vil i
g i 1
é 0.8
-0.10 325000
s Vil 180
020 5 Inmla
wﬁsﬂgc 326003 120300 130000 202000 334000 306003 332000 [ masn? [ a0 [=F
| wn G5 fime 1OV, GV 2000)

1325042 on naiETUTY | B e B}
<| Treceszng UiFerential G

IA: Y —Eaat |—Horth |=Uo Raohi cick “or momc eptizns.

Tene 3OS0 1FE0
3

Bl Grafllev [Combined] - Number of Sateites Dar Plot D) || [ e Mo
I T BN SR TN NN N NI NN NN W Iy TN RN EINIENTERNNT nsze T L
" DOGP 438 FDOF
HNOP 107 WNOF
12 Lat. H 26
Lon. s Uz
1 Hx 136831 AntHy
! Cavier 0003 0.03%
" & Cick n&7 756
E
2 L]
4
C
321000 e 2000 0002 Sy 331000 0 3000
#zek 1550
LN " |
< | Fun (7 PR Tiwm: (TOW, GMT o] 14.40.47 o 0TADOI2 7
[ ¥: —TcoFew | Minma =—&cseptable |—Sood |=Sxcepuonzl [Right elck for mere cptions —‘ View Eaues




E=5 EEH =5

| - Grafflay Fanward] 3
State Froc
— 0 ® = 0 Troseasing “orwane KT
1’“:< Fined Fa= EEREEEE
? Netteationn
b m [~ ARTH e = =
28 Iscarch ime: sl
BIEI Fom base: =uylED
82T oeach dit : 127 -m
amn Rawnc 1me. 0de
Salelile oo AARR Qolel Ciee wslirel)
i tyoc: G5 bieed
Rirs: 45mm
Meiasilty: 22
Float=x5e0: oEm

FI:DS]]DM lcna Stod TOW Weck: 3102000 .
B oeEph. 0 GloraegEor, 0 Goelonc
Mdr-] 'I("Pq ancd NG ONASS eplianesicks
o He WsSUETNHScop Ster | UWAlock: 4239
123827 0 ?anng posticn Is 34 34 25 07707, -117 17 24,
3230040 "xed Bout of O sabeltes al 2 datarce of 12.1
+ |321384.0: §38 GNES data eror detactsc—wil 1y anc 'va’ﬂ:
3743840 Couldved g ppi g s oy -

G 1 :

“arrier Resdidiial REAS Plul

-1

-4

330003 335000

GFS5 Time (TOW, GMT zonel 14:48:47 on 07AB2012 [
WS S0 [Righ clik e coes mdins |

4 GratNav [Keversc| =

Ctobus
020
Fixed ===

Muiicrl ons.
T RRTE F ™ -
S h e 3365067 =
253}31 -0 XCIC [l
BYEESE | Bearch clst - 30km
o oo Tewind tme: A0s
Setalita count: 352 iota,fced, rezered)
3 ype P Tl
Srmac Almm
Selabiry: 27
Toalilep 27Im

Mogress
Processng Reverse KF..
([I[[]]

4
)
]
3

274

:  Detactac 436GpzEph 0 GlonzssEpn, 0 Gpzlor .

: Adced 0G5 end 0 G_ONASE schemerides.

- File 258908 10.epp - Sat TOWAVesk: 3132000
Tl ez dea 5 s b, 1 EoneessPply, 1) Gps on

¢ Adoed U G-5 and UG UNASE cohereidea

- File 026202101 =Z epp - RatTOW. Wees: MEH

1| J29050.): Stering ocaion is 14 34 25.0G044 -117 11 24.300

329038.% Fiesc Bodtof 3eatelnoe 2t a dizance of 90.m =

J Stop [N '

Optimize your Workflow

* Multiple base processing for up to eight base stations

¢ Public base station and PPP clock and orbit data
download utility

o Simultaneous forward and reverse processing

o Settings and results are automatically saved for every
processing run

* Interpolation of coordinates for station markers and
camera trigger events

* Resampling, concatenation and splicing of raw GPS data

o Full geoid support for the US, Canada, Japan, Australia,
Mexico, France, UK, Ireland and more

* Choose from popular datums and map projections or
customize your own

Advanced Features Maximize
Results

* AdVance® RTK carrier phase positioning for accurate
results on long baselines and in difficult conditions’

* Long baseline dual-frequency ionospheric processing

* Advanced tropospheric state for long baseline surveys

* Forward, reverse and combined data processing options
¢ Simultaneous forward and reverse processing

* GPS + GLONASS data processing

* Precise Point Positioning module
* Multi-pass Precise Point Positioning processing for

minimum convergence time on shorter duration data sets

" Quoted accuracy assumes minimal loss of lock, good satellite geometry, dual frequency data.

Supported Formats
* NovAtel (all formats)

* Leica System 500/System 1200/
MC1000/GX1230

* RINEX2.0,2.11 and 3.0

¢ Javad (all formats)

* Ashtech Real-Time, B-File and DNSP
* NavCom OEM and Sapphire

o Septentrio SBF

o Trimble DAT and RT

 U-Blox Antaris



GrafNet

GNSS Receiver Independent
Static Processing and
Network Adjustment
Software

Multiple Processing Options

GrafNet is a static network processing package. It creates a
single network by tying all the ends of static GNSS baselines
together. Within minutes, GrafNet processes the entire project
in a single operation. When the processing is completed,
GrafNet color codes the baselines so irregular ones are
isolated from the project and can be easily analyzed. GrafNet
allows three types of static baseline processing solutions:

* fixed static

* float

¢ jonospheric free

Flexible, High Quality Solutions

Support for native receiver formats from multiple
manufacturers means GrafNet will likely work with your
existing hardware. Multiple quality control features are built-in
so the quality of the solution is never in question. The base
station download utility allows access to thousands of publicly
available reference stations.

ﬂi GrafMet.gnt - Waypoint Products
File Process Options Output Tools Window Help

DS |H|E @V &b 2] x4 8ol Bl = X

[m Traverse - Map

=

4 I

v
[x: 462516.354 [¥: 6357215.520 |=Ign [=Unproc | Dup [~Approx [=Good [=Bad [ Trav [4 Gep |4 Tie [4 Check [UTM

@ C:\GPSData\GrafNet.trv

[=o][= ] =]
LOOP, CHECK & DUPLICATE TIES:
Name/Session Type Result DEast  DHorth DHeight
(m) (m) (m)
6 to 8 LoopTie Good 8.0679 -B8.06653 -8.6161
8 to 9 LoopTie Good —8.8828 -0.0098 8. 8071
1 to CTRL1 (2} Duplicate Good B.06812 B.0817 -8.8052
6 to CTRLA1 LoopTie Good 8.0013 -8.0099 -8.6173
8 to CTRLA LoopTie Good —-8.68631 -8.8894 -B8.08144
9 to CTRLA1 LoopTie Good 8.0009 -B.0028 -0.0264
RMS (tie points) 8.00837 B.0073 B.81608 1
RHS (check points)
4 n 3
[Row: 1 [cot 1 [TotalRows: 64 F3-Find Text, Right Click for more options
1] Data Manager
Data Objects Session(s)...
roje ame mm eliabili mm, ] €

[ Project N | sDimm) [ Reliability | RMS(mm) [ SelTyp:
E-[i) Observations v 1to6 (1) 14 140 L1L2-TonoMewFixed
[-[if] Stations W 1to8 (1) 20 134 L112-TonoNewFixed
-- Sessions (1 to9 (1) 39 2790 45 L1L2-IencFixed
-- Control Points (1 te CTRLL (1) 16 - 249 L1L2-IenocMewFixed
-- Baselines /1 to CTRLL (2) 13 - 234 L1L2-IenoMewFixed

v 6108 (1) 5.6 1210 51 L112-NewFixed

6 to CTRLL (1) 08 94 11L2-NewFixed

v 8100 (1) 19 2690 4.2 L1L2-Fixed

8 to CTRLL (1) 16 8.2 L112-NewFixed

v 9to CTRLL (1) 20 1560 80 L112-Fixed




E=R(EEN E>

&[5 0 & Wil

L PR —

s

Waiting on Differential GPS1 - 1 to 9 (1) [Forward] =]

 Status Progress

Time 5143950 1498 sy Calculating Fixed Static

Epochs 133 Num<4 0 a_n TIITIIII]]]

State Q1 FIXED  Dyn-§ SRS,

nSats 8 nB/L 0 Motifications

E%E 262 FDOP 221 = Fixed Static, (BL11o 9)— -
RMS{m): 00045 PASSED
Relizbilty: 27881 PASSED
Frequency: DUAL
Time: 0:32:15
Type: lonoFixed (continuous)

: Waiting for window 1to 3 (1) [Reverse]to completr »
. Detected 210 GpsEph, 0 GlonassEph, 1 Gpslor
Added 210 GPS and 0 GLONASS ephemerides
: File CTRL 1_0505_0925_095617_wk1498.epp - £
. Detected 32 GpsEph, 9 GlonassEph, 1 Gpslong
:  Added 0 GPS and 9 GLONASS ephemerides
: File CTRL §_DTM_0926_161601.epp - Stat TOW.
512415.0: Starting position is 57 21 16.95541, -111 37 35.7% -

HDOP 113 VDOP 1.02
Lat. 57 21 49.7378
Lon. -111 38 452844
Hat 265.440  AntHagt 0.000
Camier  0.024 0.038
Code 0445 4.000

DistKm L1Rms nSats
Unkn... 6.110 0.024 10

L Fe—T—|

s

View | Bause | Break I F] |I| b
Processing Differential GPS 2 - 1 to CTRLL (1) [Reverse] =]

. o149  Status Progress

ime 403335. = .
Epochs 1875  Num<t 0 @ @ :=: haﬁ'::”g Fixed Statie
Status Q3 FIXED  Dyn=S Fixed =—
nsats 10 nB/L 0 Motifications
DDOP 162 PDOP 152 = Fixed Static, (BL1to CTRLT) — n

Processing float solution first

: Waiting for window 1te CTRL1 (1) [Forward]to co »
Detected 210 GpsEph, 0 GlonassEph, 1 Gpslor
. Added 210 GPS and 0 GLONASS ephemerides
: File CTRL 1_0505_0925_095617_wk1498.epp -
Detected 273 GpsEph, 0 GlonassEph, 0 Gpslaor
: Added 92 GPS and 0 GLONASS ephemerides
: File 21862691 _wk 1498 epp - Stat TOW/Week: *
431445 0: Starting position is 57 21 49.73858, -111 38 45.27. =

View | Pause | Stop I < |I| (3
= =]r=]

[ Time(him) | Dist(krm) | Status From | To [# ]
06:48:15 576 Good 1 3 1
01:56:45 583 Good 1 8 1
003315 542 Good 1 9 1
07:48:45 611 Good 1 CTRU 1
09:30:00 611 Good 1 CTRU 2
0019:30 382 Good 6 8 1
06:48:15 219 Good 6 CTRU 1
003315 0.51 Good 8 9 1
01:56:45 183 Good 8 CTRU 1
003315 1.59 Good 9 CTRU 1

GrafNet Features

o Static network processing
* Data Manager for easy project manipulation

* Accurate fixed static solutions and long range iono-free
processing

* Included network adjustment

¢ Trivial baseline removal

* Manual and automatic loop closure computation

¢ Quality control plots for individual baselines

o Final results exported in a similar manner to GrafNav
o Full support for combined scale factor



Waypoint
SDK

Automate your GNSS or
GNSS/INS Post-Processing

The Waypoint Software Development Kit (SDK) gives you complete
control over the GrafNav and Inertial Explorer post-processing
functions. Base station downloads, data conversion, data processing,
solution output and quality control can all be customized to meet the
requirements of any application.

Speed Up and Automate
Survey Quality Control

With complete access to the trajectory information, the Waypoint SDK
allows you to set the rules for determining if the survey meets your
accuracy requirements.

Whether you have just a few systems or hundreds of them, automated
post-processing with the Waypoint SDK improves results, while saving
time and money by increasing the speed of your workflow.

GNSS and GNSS/INS
Post-Processing
Development Kit

Software Integration

Nearly all of the functionality contained in Waypoint's GrafNav and
Inertial Explorer software can be accessed within the Waypoint SDK.
This allows you to embed GNSS or GNSS/INS processing functionality
into your software, provide an optimized workflow for your customers
and increase the value of your software products. For rapid data
analysis, GUI tools for plotting and trajectory analysis are available.
For your programming convenience, two separate interfaces are
available:

o C++/WIN32
* NET 3.5 or higher

Static Horizonal Precise Point Positioning

Accuracy

=
o

=
=

=
=]

=
=]

Error [cm)]

=052 [cm)
== RMS5 (cm)

;."I--"i_....-+-—
e
/

== Median (cm)

10 15 20 25 30
Occupation Length (Hours)




GrafNav and Inertial Explorer
Functionality

o Static and kinematic processing
* Forward/reverse and triple-pass processing

o Tightly coupled GNSS/INS processing and tightly coupled PPP/INS
processing

* Data decoding of multiple receiver and IMU formats
* Trajectory smoothing

* |ocal base station, multi-base station and PPP

* GPS and GLONASS support

* Data download for reference stations and precise satellite orbit and
clock data

* Easy import of NovAtel SPAN data

¢ Flexible solution export

* Data and solution quality and assurance tools
¢ Coordinate system and datum support

System Requirements

* Microsoft Visual Studio 2008 or newer
* Microsoft Windows XP, Vista or Windows 7
o 2 GB RAM or more

Software Licensing

o Software based licensing with support for remote/virtual desktop
* Flexera licensing

¢ One time software activation through the Internet

* Term based licensing with scalable pricing option

Accuracy

24

Static Vertical Precise Point Positioning

22
20

18

[
[=)]

=
=

Error [cm)
=
(=]
|

=
[= -]
L—
|1

(=T -]
I

Occupation Length (Hours)

These graphs show the results of 36,000
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NovAtel

WAY P3=INT

PRODUCTS GROUP

Telephone
General

Fax

US & Canada

China

Europe

SE Asia and Australia

Address
NovAtel Inc.

1120 - 68th Avenue N.E.

Calgary, Alberta, Canada
T2E 8S5

Upgrade/Support

Any software updates released within one year from
purchase are available at no charge. Technical support
by phone and e-mail is also free for one year after date of

purchase.

Contact Information

403-295-4900
403-295-4901

1-800-NOVATEL (1-800-668-2835)

0086-21-54452990-8011
44-1993-848-736
61-400-883-601

Web

Main site

Sales offices

NovAtel Dealers
Waypoint information
SPAN information
Other NovAtel products

Email

sales@novatel.com
support@novatel.com

www.novatel.com
www.novatel.com/sales/
www.novatel.com/where-to-buy/dealers
www.novatel.com/waypoint
www.novatel.com/span
www.novatel.com/products

SPAN, ALIGN, AdVance, Waypoint, Inertial Explorer and NovAtel are
registered trademarks of NovAtel Inc.
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