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PIONEERING PRECISION IN INERTIAL NAVIGATION

AND SENSOR FUSION FOR OVER 20 YEARS

About VIAVI Solutions

VIAVI (NASDAQ: VIAV) is a global provider of network test, monitoring
and assurance solutions for telecommunications, cloud, enterprises,
first responders, military, aerospace and railway. VIAVI is also a leader | | ,
in light management technologies for 3D sensing, anti-counterfeiting, [ ! | 4 o
consumer electronics, industrial, automotive, government and | ]
aerospace applications. "
Learn more about VIAVI at www.viavisolutions.com.

Follow us on VIAVI Perspectives, Linkedln and YouTube.

About Inertial Labs, a VIAVI Solutions Company

With over 20 years of industry experience, Inertial Labs, a VIAVI Solutions Company, is a leading designer, integrator,
and manufacturer of cutting-edge Inertial Measurement Units (IMUs), GPS-Aided Inertial Navigation Systems (INSs),
and Attitude & Heading Reference Systems (AHRSs), as well as sensor fusion products and solutions ranging from
Inertial Sensing, Assured Position Navigation and Timing (APNT) and GNSS Tracking to LiDAR Scanning, Alternative
Navigation (ALTNAYV), Visual Navigation, and Programmable Navigation Solutions.

As experts in sensor fusion, Inertial Labs designs and develops quality products at the best price-performance ratio.
Our team provides solutions capable of utilizing data from an array of sources, including air data computers (ADCs),
ToF Mesh-Based Software Defined Radios (SDRs), Visual Odometry, Air Speed Sensors, Odometers, Encoders, and
Standalone Magnetic Compasses (SAMCs).


http://www.viavisolutions.com
https://blog.viavisolutions.com/
https://www.linkedin.com/company/inertial-labs-inc/
https://www.youtube.com/@inertiallabs
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About Inertial Labs, a VIAVI Solutions Company

2001 | 150+ 400+ 100,000+

Founded Highly Technical Staff Customers WorldWide Devices in Operation
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illnertial Labs

a VIAVI Solutions company

MEMS ACCELEROMETERS




%

TAA-308 | TAA-315 | TAA-340

TAA-308 TAA-315 TAA-340
MeEasSUIrEMENt FaNGE ..ttt e e e et et 150 150 409
INEEI aCE . e e RS-422 + discrete 10s......... RS-422 + discrete 10s......... RS-422 + discrete 10s
Bias in-run stability ........coiiiiiiii (6] 1 o Ve TR 00TMg...viiiiiiieiiinnn 0.02 mg
Bias residual error (intemp. range, RMS) ... i e 07MQg.iiiiiennn. 07 Mg, 1.2 mg
Bias one-year repeatability . ..... ... e 13Mg. et 13Mg. e 1.5mg
SF accuracy (OVEr tEMP. FANGE) . ..ttt ettt ettt et e ettt eeeeeeenns 300 pPPM. .t 300pPPM. .t 500 ppm
SF one-year repeatability .. ... e e 1300 PPM. .o v e eeeeeeaeeas 1300 PPM. .o veee e 1500 ppm
NOISE (VR ) ettt ettt et e e e e e e e e e 0.035m/s/h...coiiia.. 0.035m/s/h...oiiii... 0.045 m/s/r/h
Sz 285x195x13.6 mm........ 285x195x13.6 mm........ 28.5x19.5x13.6 mm
R4S T | | P 130 i 130 i 13g



TAA-308EC | TAA-315EC | TAA-340EC

TAA-308EC TAA-315EC TAA-340EC
MEaSUrEMENT FANGE .ttt ittt ettt 280 i 150 i +40g9g
1] =T s = o RS-422 + discrete 10s......... RS-422 + discrete 10s. ....... RS-422 + discrete 10s
Biasin-runstability .........oo i 0003MQg...vvviiinennnnnn.. 0.005MQg. ..., 0.01mg
Bias residual error (intemp. range, RMS) .. ... i e 02MQg..iiiiieennnn.. 03MQg..eiiiiiiennnn.. 0.5mg
Bias one-year repeatability ...... ... 035Mg...cvveienennnnnnn.. 045Mg....ccvviiiininnn... 0.55 mg
SF accuracy (OVEr tE€MP. FANGE) . ...ttt ettt ettt ettt e e ettt e e ieeeeaens 50 pPPM.ceee e 100 ppPM. . 200 ppm
SF one-year repeatability . ...t e 200 PPM. .ttt 400 PPM. et et 550 ppm
NOISE (VRWV) ettt ittt et e e e e e e e e e e s 0.0Tm/fsh/he.ooiiiL. 0.02m/fsh/he..oiiiii... 0.03 m/s/+/h
SIZE ot e 285x195x136 mm........ 285x195x136 mm........ 28.5x19.5x13.6 mm
R4S T | | PP 130 i 130 e 13g



MEMS THREE-AXIS ACCELEROMETERS

TAA-308EC

TAA-315EC

TAA-340EC

Measurement range (g)

*15

+8

*15

+40

Applications

navigation and control,
platform orientation
and stabilization,
gimbals, EOC/IR,
antennas and line-of-
sight systems

navigation and control,
platform orientation
and stabilization,
gimbals, EOC/IR,
antennas and line-of-
sight systems

navigation and control,
platform orientation
and stabilization,
gimbals, EOC/IR,
antennas and line-of-
sight systems

navigation and control,
platform orientation
and stabilization,
gimbals, EOC/IR,
antennas and line-of-
sight systems

navigation and control,
platform orientation
and stabilization,
gimbals, EOC/IR,
antennas and line-of-
sight systems

Interface RS-422 +discrete |Os | RS-422 +discrete |Os | RS-422 +discrete |IOs | RS-422 + discrete IOs | RS-422 + discrete I0s | RS-422 + discrete I0s
Bias in-run stability (mg) | 0.005 0.01 0.02 0.003 0.005 0.01
Bias residual error (in
temp. range, RMS) (mg) 0.5 0.7 1.2 0.2 0.3 0.5
Bias one-year 10 13 15 035 0.45 0.55
repeatability (mg)
SF accuracgjigyen 150 300 500 50 100 200
temp. range) (ppm)
SF one-year 500 1300 1500 200 400 550
repeatability (ppm)
Noise (VRW) (m/s/y/h) | 0.015 0.035 0.045 0.01 0.02 0.03
Size (mm) 285x19.5x13.6 285x19.5x13.6 285x19.5x13.6 28.5x19.5x13.6 28.5x19.5x13.6 28.5x19.5x13.6
Weight (g) 13 13 13 13 13 13

UAV and AUV/ROV UAV and AUV/ROV UAV and AUV/ROV UAV and AUV/ROV UAV and AUV/ROV UAV and AUV/ROV

navigation and control,
platform orientation
and stabilization,
gimbals, EOC/IR,
antennas and line-of-
sight systems
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MEMS GYROSCOPES
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ol

TAG-304

N[0T ] =T o A = =P Three
I T BT £=T 0 g =T o ol =1 T L= +2000 Ys
[ Y = U oY Fo ) = - PP 4000 Hz
Bias IN-TUN SEa ity . . . .. e ettt et e et e et e e e e e e 29h (Allan Variance, RMS)
N 1T 1Y = AV PP 0.2%A/h
] 4 19.5x15.2x 55 mm
RTA YL T o PP 109



TAG-207 | TAG-307

TAG-207
[N [0 ] =T o A = =P Two
MeEasSUrEMENt RaNGE .. it e et et e e e +450 Ys
Data UpPdate Rate . ...ttt ettt e e e e e e e e e e 4000 Hz
Bias in-run Stability (Allan Variance, RMS) . ... ...ttt e e e 0.45%h
NOISE (AR ). .\ttt ettt e e e e e e e e e e 0.06%+/h
] 2= PRt 39 x 45x22 mm
R4S T | | v PP 709

TAG-307

............................. 0.45%h
............................ 0.06%+/h
.................... 39x45x22mm



TWO- AND THREE-AXIS GYROSCOPES

InerialL20% X
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TAG-304 TAG-207 TAG-307
Number of Axes Three Two Three
Measurement Range (¥s) +2000 +450 +450
Data Update Rate (Hz) 4000 4000 4000
E{ﬁié"vg“rf;ﬁiaebms) cn) |2 O R4S
Noise (ARW) (%/+/h) 0.2 0.06 0.06
Size (mm) 19.5x15.2x5.5 39x45x22 39x45x%x22
Weight (g) 10 70 70
Guidance & Navigation, Electro-
o Optif:al Systems, Gimbals, Line- Anjci-l.?oll Systfams, Corpputer Three Dimensional Optical Image
Applications Of-Site and Pan & Tilt Platforms Pointing Devices, Optical Image

stabilization and pointing
applications

Stabilization

Stabilization, Virtual Reality
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Inertial Measurement Units

KERNEL-100

GYro Bias IN-TUN Stability (RMS) . ..ottt ittt it ettt et e e e e e et e e e e e e e e e e 2%h
GYFO NOISE (AR ) ottt ettt e e e e e e e e e e e e 0.38%/h
AcCel Bias iN-TUN Stability ... oot i ettt e et e e e e e 0.01 mg (RMS, 8 g)
1o T = Lo | N ool U | -V oy Y20 PP 0.05° (Static,RMS)
Y ¥elel S Y ol N olol U] = Yoy VAN (o 1V =Y g =Y o o T ¢ o T [ 1P 500 ppm
1] 2= PP 28.5x19.5x 85 mm
LA T | | PP 79



Inertial Measurement Units

5 g A J 7 ] 3 PRl

Gyro Bias in-run Stability (RMS)

Gyro Noise (ARW)

Accel Bias in-run Stability ..0.01mg (RMS, 8 g)
Pitch & Roll Accuracy ...0.05° (Static,RMS)
Accel SF Accuracy (over temp. range)....

Size ....

Weight




KERNEL-201

GYrO Bias IN-TUN Stability (RMS) . ..ottt ittt e e ettt e e e et e e e e et e e e e e e e e 0.7%h
GYFO NOISE (AR ) .ttt ettt et e e e e e e et e e e e 0.065%/h
Accel Bias iN-TUN Stability . ..ot i et e et e e e e e 0.015 mg (RMS, 8 g)
Y ¥elel S Y ol N olol U] = Yoy VAN (o 1V =Y g =Y T T ¢ o T [ 1P 500 ppm
1] 2= P 28.5x19.5x1.2 mm
LA = T | | APt 10g



Inertial Measurement Units

Gyro Bias iN-rUN Stability (RMS). . ...ttt ettt e et ettt ettt e et et et e e e e et e e et e e e e e e e e e e e 1%h
L@ TN Lo 1T 1Y = Y 3 0.2%A/h
AcCCel Bias iN-TUN STability .. ..ot et ettt et e et e e e e 0.005 mg (RMS, 8 g)
[ ol T = L] | o ol U = 0.05° (Static,RMS)
Yool By ol Vol ol B = YoV (o) =T o =Y o'oY o T ¢ o T = A 150 ppm
Sz e e e e e e e e e e e e e e e e e 28.38 x19.5 x10.5 mm
LA = T | | PPt 179



Inertial Measurement Units

IMU-=P TACTICAL /INDUSTRIAL A, S

Tactical A Industrial A Tactical S Industrial S
Gyro Bias in-run Stability (RMS). . .....ooviiiiiii i 1N 3N 05%h. . 2%h
Gyro NoiSe (ARW) ...ttt e 0.2%\Vh. i 03/ 0.06%Vh. ..o, 0.1%4/h
Accel Bias in-run Stability .................... 0.005 mg (RMS,8g). ......... 0.0l mg (RMS,8g)........ 0.005 mg (RMS,8g). ......... 0.01 mg (RMS,89)
Pitch & Roll Accuracy .......ccovvviiviinnnn... 0.05° (Static,RMS)......... 0.05° (Static,RMS)......... 0.05° (Static,RMS)......... 0.05° (Static,RMS)
Accel SF Accuracy (over temp.range)..........cceeeeen.. 150 ppM..iiee . 500 pPPM...iiiiie e 150 ppM..iiee e, 500 ppm
SIZE e 39x45x22mm........... 39x45x22mm........... 39x45x22mm........... 39X 45x22mm
Weight .. e e /0 I < PP 740K < PP P /0 K < PP 709



IMU-NAV-100 tacTICAL A, S

Tactical A Tactical S
Gyro Bias in-run Stability (RMS). . . ...ttt ettt e et e e 057N 1%h
GYFO NOISE (ARWV) . ittt ettt ettt e et e e e e e e e et e e e e et e et e et e e e e (03 1 J T 0.04%/h
Accel Bias in-run Stability ...... ..o e 0.003mMg (RMS,89)...cvvvennnn.. 0.003 mg (RMS, 8g)
PIitCh & ROII ACCUIACY . . . ettt ettt ettt e e e e et e ettt eaneens 0.03° (Static, RMS).................. 0.03° (Static, RMS)
Accel SF ACCUracy (OVEr tEMIP. FANGE) . . e vttt ettt e et ettt e et e eee e e eaaie e 150 PPM. . 150 ppm
Sz e e e e 592 x470x432mmM............... 592 x 47.0 x 43.2 mm
RTAY L5 | PP 155 Q. i 1559



Inertial Measurement Units

IMU-NAV-200

Gyro Bias in-run Stability (RMS)

Gyro Noise (ARW) .

Accel Bias in-run Stability .0.003 mg (RMS, 8g)
Pitch & Roll Accuracy .. 0.03° (Static, RMS)
Accel SF Accuracy (over temp. range)....

Size ....

Weight




Inertial Measurement Units

IMU-FI-200T

GYFO NOISE (AR ) ettt ettt e e e e e e e e e e e e 0.025%/h (typical)
AcCCel Bias iN-TUN Stability ... oo et et e e e e e e e e e e 0.02 mg (RMS)
Y ¥olol S Y ol N olol U] = Yoy VAN (o 1V =Y g =Y o T ¢ o T [ 1 500 ppm (over temp. range)
5] 2= D88.90 x H84.50 mm
R4S T o | PP 790 g



IMU-H100

(@Y o X =T T 8 LT =1 1 T A (21 S 1°h
(@)Y feToloY oT=t R Y == (W] =Y o g T=Y o L Al =1 o T T +2000 deg/sec
Accel Bias IN-TUN Stability . ... o ettt e e e e e e e e e e 0.03 mg
Accel Bias RepPEatability . . . ..ot e e e e e e e 1.2 mg
ACCEIEIOMELEIS NOISE (VR ) . vt ittt ettt et e et e e e e e e e e e e e e e e e e 0.045 m/sec/+/hr
1] 2= 50.8 x 64.8 x 35.6 mm
R4S T o | PPt 160 g



INERTIAL MEASUREMENT UNITS

L
e e
!
'
o, - ﬂ :
Kernel-210, IMU-P IMU-P
Kernel-100 Kernel-110, 120 220 Kernel-201 IMU-H100 Industrial A Industrial S
Gyro Bias in-run
Stability (RMS) (7h) 2 2 1 0.7 1 3 2
Gyro Noise (ARW)(Y+/h) | 0.38 0.3 0.2 0.065 0.2 0.3 0.1
Accel BiaSlifgun 0.01 0.01 0.005 0.015 0.03 0.01 0.01
Stability (mg) (RMS, 8g) | . . . . . .
Pitch & Roll Accuracy o 0.05° 0.05° o o
(Static,RMS) O (StaticRMS) | (Staticrms) | VA N/A ges 0ZE
Accel SF Accuracy (over | o, 500 150 500 150 150 500
temp. range)(ppm)
Size (mm) 28.5x19.5x8.5 | 2838x195x105 | 2838x19.5%x10.5 | 28.5x19.5 x 1.2 | 50.8 X 64.8 X356 | 39 X 45 x 22 39 x 45x22
Weight (g) 7 10 17 10 160 70 70
Autonomous
Autonomous Autonomous Vehicles, Autonomous Autonomous Anti-Roll Anti-Roll
Vehicles, LoS Vehicles, LoS Guidance Vehicles, LoS Vehicles, LoS Systems, Systems,
Applications Stabilization, Stabilization, and Nav, LoS Stabilization, Stabilization, Gimbals, Gimbals,
Micro-UAV Micro-UAV Stabilization, Micro-UAV Micro-UAV Motion Control | Motion Control
Systems Systems Micro-UAV Systems Systems Sensors Sensors
Systems
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IMU-P

IMU-P

Tactical S Tactical A IMU-NAV-100-S IMU-NAV-100-A IMU-NAV-200 IMU-FI-200T
Gyro Bias in-run
Stability (RMS) (7/h) 0.5 1 1 0.5 0.3 N/A
Gyro Noise (ARW) (Yh) | 0.06 0.2 0.04 0.1 0.04 0.025
Accel Bias in-run 0.005 0.005 0.003 0.003 0.003 0.02
Stability (RMS, 8g) (mg) | ’ ’ ’ ’ ’
Pitch & Roll Accuracy o o o o o
(Static, RMS) 0.05 0.05 0.03 0.03 0.03 N/A
Accel SF Accuracy
(over temp. range) 150 150 150 150 150 500
(ppm)
Size (mm) 39 x 45x22 39 x 45x22 592 x 470 x 43.2 592 x 470 x 43.2 470X 626 X435 D88.90 x H84.50
Weight (g) 70 70 155 155 155 790
ES% g rueal Antenna and Land vehicle . Tactical
. Components N . . R Guidance & N .
Anti-Roll Systems, Line of Sight navigation and AL A Navigation.
N - . (EOC/IR), TS ; - Navigation in :
Applications Gimbals, Motion X ! Stabilization motion analysis, X Medium
Orientation . GPS-denied
Control Sensors Systems, Motion UAV & AUV/ROV . accuracy
Control, Platform . . environments .
Control Sensors navigation gyrocompassing

Stabilization

23
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ATTITUDE AND HEADING REFERENCE SYSTEMS
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Attitude

miniAHRS

0.3° static / 0.6° dynamic

HEAAING ACCUIACY . ettt ettt ettt ettt e et et et ettt e e et et et e e e e e e et e e e e et e e e
[ el TR = L] | 2o o U = xR 0.05° static / 0.08° dynamic
[ e 3Tl o] o< 2%h Bias in-run stability
el ot =1 1T oY o 0 ToY T NP 0.01mg Bias in-run stability
(1Y =T oY= o o a Y= =T PP Embedded Fluxgate Magnetic Compass
L] 2= 53 x19 x13 mm
RTA YL T o PP 209



Attitude and Heading Reference Systems

AHRS-10B | AHRS-10P

AHRS-10B AHRS-10P
HeadinNg ACCUIACY . ..\ttt e ettt et ettt ee e 0.3°static/0.6°dynamicC.........c.vveiiininrinnan.n.. 0.3° static / 0.6° dynamic
Pitch & ROII ACCUIACY . . et ettt et e e 0.05° static / 0.08° dynamicC..........ccovvreiienennnn.. 0.03° static / 0.05° dynamic
YT OSCOPES. « v vttt ettt ettt e et ettt ettt e e e e 2%h Biasin-runstability. ............cooiiiiiiin.. 19h Bias in-run stability
ACCEIErOMELErS ... e e e e 0.0lmg Bias in-run stability......................... 0.005mg Bias in-run stability
Magnetometer.........coiiiiiiiii i Embedded Fluxgate Magnetic Compass............. Embedded Fluxgate Magnetic Compass
1] 2= 90 X 27 X 26 MM .ttt ettt et et eaee e eaneeenns 90 x 27 x 26 mm
LAV T | | P 77 < TR 849



AHRS-II-P

HEAAING ACCUIACY . ettt ettt ettt ettt e et et et ettt e e et et et e e e e e e et e e e e et e e e
[ el TR = L] | 2o o U = xR 0.03° static / 0.05° dynamic
[ e 3Tl o] o< 19h Bias in-run stability

0.3° static / 0.6° dynamic

et =Y 1T oY o 0 T=Y T NP 0.005mg Bias in-run stability
Embedded Fluxgate Magnetic Compass

1Y E= T T 1= o o o =1 1=
1] 2= 120 x 50 X 53 mm
R4 LY T APt 2809



Attitude and Heading Reference Systems

OptoAHRS-II

<0.2° static

[ [T To [ gV 7AYo o U 1 - Tox S
Lo I = Lo | N ool U | =Y oy Y20 P 0.05° static
IMU ot MEMS, Tactical-grade (17h)
(=T o'aT=T 2= T 1Y/ o 1 Single or Dual Day/Night (Infrared)
[\ =T Y= oY o'a Y= Y PPt Embedded Fluxgate Magnetic Compass
1] 2= 172.2 x 80.5 x 55 mm
R4 = T | | PP 784 g



ATTITUDE AND HEADING REFERENCE SYSTEMS

JECTI i
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AHRS-10B AHRS-10P AHRS-II-P miniAHRS OptoAHRS-II

. 0.3° static / 0.3° static / 0.3° static / 0.3° static / o .
Heading /EeRESEy 0.6° dynamic 0.6° dynamic 0.6° dynamic 0.6° dynamic <0.2° static
Pitch & Roll 0.05° static / 0.03° static / 0.03° static / 0.05° static / 0.05° static
Accuracy 0.08° dynamic 0.05° dynamic 0.05° dynamic 0.08° dynamic '
Gyroscopes (bias in-
run stability) (7/h) 2 1 1 2 N/A
Accelerometers 0.0lmg Bias in-run 0.005mg Bias in-run 0.005mg Bias in-run 0.0lmg Bias in-run N/A

stability

stability

stability

stability

Embedded Fluxgate

Embedded Fluxgate

Embedded Fluxgate

Embedded Fluxgate

Embedded Fluxgate

Magnetometer Magnetic Compass Magnetic Compass Magnetic Compass Magnetic Compass Magnetic Compass
Size (mm) 90 x 27 x 26 90 x 27 x 26 120 x 50 x 53 53x19x13 172.2 x 80.5 x 55
Weight (g) 77 84 280 20 784
Indu.s_trlal. Platform Tactical Pointing & Dynamic Motion Antenna Pointing,
Stabilization, . X o . . - il
. . N .. Stabilization, Tactical- | Control, Navigation Fire Control for Low Simulation & Training
Applications Industrial Pointing,

Rapidly Rotating
Platform

Grade Magnetic and
True North Finding

Aiding/Filtering
Solution

Caliber Artillery, UAV

of Indirect Fire
Control
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INERTIAL NAVIGATION SYSTEMS
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GPS-Aided Inertial Navigation Systems

CHEETAH

HEAAING ACCUIACY . ettt ettt ettt e ettt e et e e e et e et et e e et e e et e e ettt e e ettt e e et e e e 3 MIL (INS-B); 1 MIL (INS-D)
POSITION ACCUIACY ettt ettt ettt e e e e et et et e e e e e e ettt et et e e et e e et et aneeeeaneees 1cm (RTK), 2.5 cm (PPP), 60 cm (SBAS)
o1 e T = Lo | N ol U | =Y oy Y208 P 0.5 MIL
[ N S R @] g =1 =Y | - oY T BDS, GAL, GLO, GPS, QZSS, IRNSS (NavIC)
(0o ¢ =T o i o] o 1= PP DGPS, PPK, PPP, RTK, SBAS
TYPE Of IMU ittt et e e e e e e e e MEMS, Tactical-grade, FOG IMU Optional
[\ =T T Y= T o 11 =T P External Magnetic Compass (optional)
SIZ ot e MDU: 322 x 233 x 50 mm; DDU: 128 x 100 x 34 mm,; INS: 120 x 50 x 53 mm
MBI Nt . oo e e e MDU: 4050 g; DDU: 650 g; INS-B: 220 g; INS-D: 320 g



GPS-Aided Inertial Navigation Systems

[ Lot To [ oV 7AYo o U1 - Tox S PPN 0.6° static / 0.3° dynamic

Position Accuracy 1(RTK)
Pitch & Roll Accuracy 0.08° static / 0.05° dynamic

GNSS Constellations BDS, GAL, GLO, GPS, QZSS
Corrections... DGPS, RTK, SBAS

Type of IMU ..
Magnetometer

Weight




INS-D | INS-DU | INS-DL

INS-D INS-DU INS-DL
Heading Accuracy.... .. 0.08° (2m baseline), 0.15° (Im baseline)..... 0.2° (2m baseline), 0.4° (Im baseline)..... 0.2° (2m baseline), 0.4° (Im baseline)
Position Accuracy ...... 1cm (RTK), 2.5 cm (PPP), 60 cm (SBAS).. 0.5 cm (PPK),1cm (RTK), 60 cm (SBAS). ........cvvt.. 1cm (RTK), 60 cm (SBAS)
Pitch & Roll Accuracy . .............. 0.05° static / 0.03° dynamic.............. 0.08° static / 0.05° dynamic.............. 0.08° static / 0.04° dynamic
GNSS Constellations................ BDS, GAL, GLO,GPS,QZSS............... BDS, GAL, GLO,GPS,QZSS............... BDS, GAL, GLO, GPS, QZSS
Corrections. .....ccovviiiiiiinnnn. DGPS, PPK, PPP,RTK,SBAS. . .....ciiiiiiieennn. PPK, RTK,SBAS. ... .ottt PPK, RTK, SBAS
Typeof IMU ..., MEMS,Tactical-grade.................. MEMS, Industrial-grade.................. MEMS, Industrial-grade
Magnetometer........... External Magnetic Compass (optional). . Embedded Fluxgate Magnetic Compass. . . External Magnetic Compass (optional)
SIZE i 1205 x532x493mm..........ooinnn. 1205 x532x493mm..........oooinnn. 120.5 x 53.2 x 49.3 mm
WGt . . 726 I o 320 ettt 32049



GPS-Aided Inertial Navigation Systems
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INS-P | INS-B | INS-BU

INS-P INS-B INS-BU

Heading Accuracy...........ccovvuunnn.. 0.3° static, 0.1°dynamic............cooven.. 1° static, 0.1° dynamic.................. 0.6° static, 0.3° dynamic
Position Accuracy ...... 1cm (RTK), 2.5 cm (PPP), 60 cm (SBAS)...1cm (RTK), 2.5 cm (PPP), 60 cm (SBAS).. 0.5 cm (PPK), 1 cm (RTK), 60 cm (SBAS)

Pitch & Roll Accuracy . .............. 0.05° static / 0.03° dynamic.............. 0.05° static / 0.03° dynamic.............. 0.08° static / 0.05° dynamic
GNSS Constellations.......... ... BDS, GAL, GLO, GPS, QZSSs........ ....BDS,GAL,GLO,GPS,QZSS. .....covvennn BDS, GAL, GLO, GPS, QZSS
Corrections............oouunn. .. DGPS, PPK, PPP, RTK,SBAS. ....... .DGPS, PPK, PPP,RTK,SBAS. . ..ottt PPK, RTK, SBAS
Typeof IMU .......... ..o, MEMS, Tactical-grade.................... MEMS, Tactical-grade.................. MEMS, Industrial-grade
Magnetometer .. dded Fluxgate Magnetic Compass. . .. External Magnetic Compass (optional) Embedded Mini-Fluxgate Magnetometer
................................ 1205 x532x493mMm..........ooinn.. Ceeieiiieieeeee....1205X 532 X 493 mm
Weight .. 0000280 g e e



L1
INS-DM-N11

[ LT Yo [T oV 7AYo o U1 - Yo S 0.08°
[0ty 1 o) o AV o U1 - Tox S 1cm (RTK), 40 cm (DGPS)
o1 e I = Lo | N ool U | =Y oy Y208 PP 0.071° Dynamic
GINSS CoNSEElatioNS. . .o i ettt e ettt et et e e e et e e e BDS, GAL, GLO, GPS, QZSS
[@e] g =Y ox i 1o o 1S DGPS, PPK, RTK
TYPE Of IMU Lttt ettt et e e e e e e e e e e e e HG4930, IMU-NAYV, IMU-P, Kernel IMU
[\ =T Y= oY o/a Y=y =Y PP Embedded/External Magnetic Compass
1] PP 160.4 x 141.2 x 611 mm
WVEIGNE ettt e e e 1060 - 1300 g



GPS-Aided Inertial Navigation Systems
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INS-DM-FI

[ LT Yo [T oV 7AYo o U1 - Yo S 0.08°
[0ty 1 o) o AV o U1 - Tox S 1cm (RTK), 40 cm (DGPS)

o1 e I = Lo | N ool U | =Y oy Y208 PP 0.071° Dynamic
GNSS CoNSEEllatioNS. . . oo i e et e e ettt e e e e e BDS, GAL, GLO, GPS, NavIC (IRNSS), QZSS
(0o ¢ =T i o] o =0 PPK, PPP, RTK, SBAS
TP Of IMU ittt e ettt et ettt e e e e e e e e e e e e e e e e e e e FOG, Tactical
1Y =T g Y= oY o g Yo7 =Y PP External Magnetic Compass (optional)
.......................................... 160 X 149 x 96 mm

WEIGNT . . PP




GPS-Aided Inertial Navigation Systems

INS-FI

[ LT Yo [T oV 7AYo o U1 - Yo S 0.08°
[0ty 1 o) o AV o U1 - Tox S 1cm (RTK), 40 cm (DGPS)
o1 e I = Lo | N ool U | =Y oy Y208 PP 0.071° Dynamic
GNSS CONSEEIIAtioONS. . oottt ettt ettt e et e et e e e e e e BDS, GAL, GLO, GPS, NavIC (IRNSS), QZSS
(0o ¢ =T i o] o =0 PPK, PPP, RTK, SBAS
TP Of IMU L ettt ettt e e e e e e e e e e e e e e e e e e e e e FOG, Tactical
1Y =T g Y= oY o g Yo7 =Y PP External Magnetic Compass (optional)
1] 2= D88.9 x H129 mm
R4 = T | | PP 950 g



GPS-Aided Inertial Navigation Systems

VISION-AIDED INERTIAL NAVIGATION SYSTEM

GNSS-Enabled GNSS-Denied
Horizontal Position Visual Odometry ...ttt iieeeee e 0 T PP <1% DT
Vertical POSition e e e 25372 o o TR PPNt <5m
VeloCity 003 M5 ettt et <09 m/s
Heading e e 0.1 0ttt e e e 1°
Pitch & ROl e e 0.08 0 et e 0.1°



Air Data Computer

<

Pressure SENSor MeasUremMeENt RaNg e ... ..ottt ettt e ettt e e e et e e +25 / +600 / +4000 mbar
SEATIC PrESSUIE ACCUIACY .ttt ettt ettt et e e e e ettt ettt et et et et e et e e e et ettt e e e et ettt e e e et ettt e e e e eeaanaaninnans +0.1% FSS
[ = g gV ol = €=t WY AV oo U1 - Tox P +0.25% FSS
Max Calibrated and TrUE AINSPEEA . . ..ottt ettt ettt e et e e e e e e e e e e 64 / 310 / 800 meters/s
Calibrated and True AIrSPEEA ACCUIACY . .« vttt vttt ettt ettt e ettt ettt e et et e e et ettt ettt et e e e et ettt eeeeannnns 0.5 meters/s
] 2= PR 73.5 x55x29.5 mm
LAV T | | APt 130 g



Controlled Reception Pa

GNSS L1, L2, L5

2= o o 13 APt
POlar ZatioN ... e e e e e e e e e RHCP (AR< 3dB above 15° elevation)
(- 1 1P 2dBic > 15° elevation
L1 =Y T ¢ Y T ol Yo T | o Y= 3
0T o o7 £=F=1] oY o TN 1SV = PP >34dB
(1Y T ¢ Y o Vol I Y/ o =T3Pt Wideband, in-band
RE MOAUIE SizZe. ..ottt ettt ettt et et ettt e e e e e et e e e e 64 x 50.7 x 141.31 mm
ANTENNA MOAUIE SizZE. . . ot it e e et e et ettt e e e e e e e e e, 132 x132x19 mm



INERTIAL NAVIGATION SYSTEMS

fl.msﬁl
INS-U INS-B INS-P INS-BU INS-D INS-DL INS-DU
Heading 0.6° static / 1° static / 0.3° static / 0.6° static / 0.08° (2m baseline) | 0.2° (2m baseline) | 0.2° (2m baseline)
Accuracy 0.3° dynamic 0.1° dynamic 0.1° dynamic 0.3° dynamic 0.15° (Im baseline) | 0.4° (Im baseline) | 0.4° (Im baseline)
are 1(RTK), 1(RTK), 1(RTK), 1 (RTK), 1 (RTK),

Z°5't'°“ 1(RTK) 2.5 (PPP), 2.5 (PPP), 0.5 (PPK), 2.5 (PPP), ]G(OR(TSKB):AS) 0.5 (PPK),

ccuracy (cm) 60 (SBAS) 60 (SBAS) 60 (SBAS) 60 (SBAS) 60 (SBAS)
Pitch & Roll 0.08° static / 0.05° static / 0.05° static / 0.08° static / 0.05° static / 0.08° static / 0.08° static /
Accuracy 0.05° dynamic 0.03° dynamic 0.03° dynamic 0.05° dynamic 0.03° dynamic 0.04° dynamic 0.05° dynamic
GNSS BDS, GAL, GLO, BDS, GAL, GLO, BDS, GAL, GLO, BDS, GAL, GLO, BDS, GAL, GLO, BDS, GAL, GLO, BDS, GAL, GLO,

Constellations | GPS, QZSS GPS, QZSS GPS, QZSS GPS, QZSS GPS, QZSS GPS, QZSS GPS, QZSS
. DGPS, PPK, PPP, | DGPS, PPK, PPP, DGPS, PPK, PPP,
Corrections DGPS, RTK, SBAS RTK, SBAS RTK, SBAS PPK, RTK, SBAS RTK, SBAS PPK, RTK, SBAS PPK, RTK, SBAS
MEMS, MEMS, MEMS, MEMS, MEMS, MEMS,
Type of IMU GfEMS Tactical-grade Tactical-grade Industrial-grade | Tactical-grade Industrial-grade Industrial-grade
rbedded | BSTA Embedted | gmoedges | Bfemal  Baemal  Embedded
Magnetometer m;m:z:grgnaet; r Compass Magnetic m;m;wﬂggrgnaettee r Compass Compass Magnetic
9 (optional) Compass 9 (optional) (optional) Compass
Size (mm) 82 x40x26 120.5x53.2 x 49.3 | 120.5x53.2x 49.3 | 120.5x53.2 x 49.3 | 120.5x 53.2 x 49.3 | 120.5x53.2 x 49.3 | 120.5x 53.2 x 49.3
Weight (9) 200 220 280 320 320 320 320
Fi?@d Wing Uav UGY’ Lapd Vehicle Extended GNSS- Low-Cost Precision He-avy Vehicle Antenna Pointing, Low-Cost GNSS-
Flight Control Navigation, . L . Guidance, Land L. . .
A lications and Navigation in Lightweight AGV. Denied Nawgangn, Agriculture, ng— Vehicle Navigation Low Cost F’osmon Denied Navigation,
PP ! UAS, North Finding & | Cost Land Vehicle ) . ! and Velocity, Low-Cost Survey and
longterm GNSS- Post Processed . . . Fixed Wing . I .
. . Keeping Navigation . Industrial Navigation | Scanning System
Denied Environment Imagery Navigation

4




Cheetah NAV INS-DM INS-FI INS-DM-FI
Heading Accuracy ?&4 IIII_‘ ((IIIL\I SSS)) 0.08° 0.08° 0.08°

Position Accuracy (cm)

1(RTK), 2.5 (PPP), 60 (SBAS)

1(RTK), 40 (DGPS)

1RTK), 40 (DGPS)

1(RTK), 40 (DGPS)

Pitch & Roll Accuracy

0.5 MIL

0.01° Dynamic

0.01° Dynamic

0.01° Dynamic

GNSS Constellations

BDS, GAL, GLO, GPS, QZSS,
IRNSS (NavIC)

BDS, GAL, GLO, GPS, QZSs

BDS, GAL, GLO, GPS, NavIC
(IRNSS), QZSS

BDS, GAL, GLO, GPS, NavIC
(IRNSS), QZSS

Corrections DGPS, PPK, PPP, RTK, SBAS DGPS, PPK, RTK PPK, PPP, RTK, SBAS PPK, PPP, RTK, SBAS
MEMS, Tactical-grade, FOG HG4930, IMU-NAYV, IMU-P, 4 -
Type of IMU IMU Optional Kernel IMU FOG, Tactical FOG, Tactical
External Magnetic Compass | Embedded/External External Magnetic Compass | External Magnetic Compass
Magnetometer . X . h
(optional) Magnetic Compass (optional) (optional)
MDU: 322 x 233 x 50
Size (mm) DDU: 128 x 100 x 34 160.4 x 141.2 x 61.1 D88.9 x H129 160 x 149 x 96
INS: 120 x 50 x 53
MDU: 4050
. DDU: 650
Weight (g) INS-B: 220 1060 - 1300 950 2100
INS-D: 320
UGV, Land Vehicle, Fixed Land Vehicle Navigation in
Applications Wing UAV, Helicopter GNSS-Enabled and GNSS- Tactical Navigation. Medium | Tactical Navigation. Medium

Extended GNSS-Denied
Navigation

Denied Environments

accuracy gyrocompassing

accuracy gyrocompassing

42
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MOTION REFERENCE UNITS
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MRU-B1 | MRU-B1.1 | MRU-B2

MRU-BI1 MRU-B1.1 MRU-B2
OutputSignals.........coviiiiiiiiiiiia Heave, SurgeandSway................ Pitchand Roll............ Heave, Surge, Sway, Pitch and Roll
Heave ACCUIACY ...t 5% OF 5 CM (RM ). ittt ittt et ettt ettt s 5% or 5 cm (RMS)
Pitch & ROII ACCUIaCY . . vttt e N/A oo 0.02° (RMS) .ot 0.02° (RMS)
SiZE i e e 120 x50 X533 mm............. T20X50X53mm.. ... 120 x 50 x 53 mm
LAV T | | N 2200 i 220 g ettt e e 2209



MRU-E | MRU-P | MRU-PD

MRU-E MRU-P MRU-PD
OutputSignals............... Heave, Surge, Sway, Heading,. . Heave, Surge, Sway, Heading, Pitch,.................. Heave, Surge, Sway, Pitch, Roll, Dual
................................................. Pitchand Roll............Roll, Position and Velocity. .............. Antenna Heading, Position and Velocity
Heave AcCUracy ........ccovvueennnnennn. 5%or5cm (RMS). ...t 5% or5cm (RMS). ..ot 5% or 5 cm (RMS)
Heading Type ......... Embedded Fluxgate Magnetometer. Embedded Fluxgate Magnetometer. Dual Antenna GNSS, External Magnetic Compass (optional)
Pitch & ROII ACCUIaCY . ..o v viee e 0.02°(RMS). ... 0.02° (RMS). ..ottt 0.02° (RMS)
Heading ACCUracy ........covveviiiinnnnnnnnnn. 06°(RMS). ..ottt 0.4 ° (WRMS). .. e 0.05 °(RMS)
POSITION ACCUIACY « ottt et eieee e eaieeeenns N/A.......... 40 cm (DGPS), Tcm (RTK). « v oo 40 cm (DGPS),1 cm (RTK)
SIZE i 120 x50 X533 mm................... T20X50 X 53 mMm. ..o 120 x 50 x 53 mm
Weight ..o e e 280 g it 320 gttt e 320g



WS-E | WS-PD

WS-E WS-PD
OUtPUL SIgNalS . oot e e Wave Energy, SpectralData,. . ... cooveviieennnnn... Wave Energy, Spectral Data,
................................................................ Fourier Coefficients, Attitude. . .Fourier Coefficients, Attitude, Position and Velocity
Heading TYPe vttt e Embedded Fluxgate Magnetometer.............coooiiiiiiiinnien... Dual Antenna GNSS
PItCh & ROI ACCUIACY . . . v v et ettt e e et e et e 0.02° (RMS). . .ottt 0.02° (RMS)
HeEadiNG ACCUIACY ettt ettt ettt et e e e et e e e e eaneees 0.6 °(RMS) et e 0.05 °(RMS)
POSITION ACCUIACY ettt ittt et e e et e e et e e et e et e et e et eaie e eaneees NJA. e 40 cm (DGPS), 1 cm (RTK)
Sz e e T20 X 50 X 53 MM .ot e e e 120 x 50 x 53 mm
LAY LY 320 et e 3209



MOTION REFERENCE UNITS

”%

MRU-B1 MRU-BI1.1 MRU-B2 MRU-E MRU-P MRU-PD WS-E WS-PD
Wave Energy,
Heave, Surge, Heave, Surge, Wave Energy, Spectral Data,
din Sway, Dual Spectral Fourier
X Heave, Surge . Heave, surge, Heave, Surge, S\_Nay, Heading, Antenna P . er
Output Signals and S\;va Pitch and Roll Sway, Pitch and | Sway, Heading, Pitch, Roll, Heading. Pitch Data, Fourier Coefficients,
y Roll Pitch and Roll Position and 9 F ! Coefficients, Attitude,
. Roll, Position . o
Velocity . Attitude Position and
and Velocity B
Velocity
Heave Accuracy 5%or5cm (RMS) | N/A 5%or5cm (RMS) | 5% or5cm (RMS) | 5% or5cm (RMS) | 5%or5cm (RMS) | - -
Dual Antenna
Embedded Embedded GNSS, External | Embedded Dual Antenna
Heading Type N/A N/A N/A Fluxgate Fluxgate Magnetic Fluxgate
GNSS
Magnetometer | Magnetometer | Compass Magnetometer
(optional)
::ﬁg)& Roll Aceuracy | \ /o 0.02° 0.02° 0.02° 0.02° 0.02° 0.02° 0.02°
H ing Accur
eading Accuracy | \ /A N/A N/A 0.6° 0.4° 0.05° 0.6° 0.05°
(RMS)
Size (mm) 120 x 50 x 53 120 x 50 x 53 120 x 50 x 53 120 x 50 x 53 120 x 50 x 53 120 x 50 x 53 120 x 50 x 53 120 x 50 x 53
Weight (gram) 220 220 220 280 320 320 320 320
Vessel
. . Survey Vessel Marine Antenna | Cargo Transfer Navigation, Wave and
Marlr]e Crane Rotat}on Motion Analysis, | Pointing, Stabilization, Autonomous Research Bu.oy, Ocean Surge
. . Loading Dock, Compensation, . Wave Direction .
Applications Offshore Helideck DP-1/2/3 Buoys, Survey Craft, Tracking, Ocean
Platform Heave | Nearshore Refi Moti Stabilizati Small Craft D h and Energy C q
Compensation Drilling Platform efinery Motion tabilization mat tra ynamic Analysis urrent and
Control Monitoring Positioning Positioning Tide Analysis
System
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RAILWAY MOTION CONTROL UNIT



RMCU

[ LT Yo [T 7AYol ol U - 11 280 PP 0.3° static / 0.6° dynamic
1 el o I = Lo ot ol U1 - V28 0.05° static / 0.08° dynamic
(@Y oY o] o= - PRI <2°/h Bias in-run stability
Yo o =] 1T o g o 11 1 =Y =3 PP 0.005 mg Bias in-run stability (89)
[\ =T g Y= W) o' =] Y Mini Fluxgate Magnetometer
1Y o] o] 1Tt 1 Lo o T3 PP Railway, Monitoring, Navigation Safety
[0 o T 1 d o T3S PP EN 45545, EN 50155, EN 50011
1] 2= 129 x 53 x 49 mm
LAV T o AP 120 g
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REMOTE SENSING PAYLOAD INSTRUMENT
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Remote Sensing Payload Instrument .

TELEDYNE EchoONE

System AcCUracy (Max. ChIEVabIE). . . ... i i i e et ettt ettt e e e 1.5cm
Example Area Coverage ..8l4 acres /329 ha
Range Accuracy/Precision 10 mm/5mm
Recommended AGL Upto175m
Max Flight Time (D31 M350) 33 minutes

Storage Internal 512GB SSD and Removable USB
Camera Embedded 5MP, External 61 MP




Remote Sensing Payload Instrument

RESEPI™ GEN-Ili

RGB Camera Option
System Accuracy (max. achievable)
Data Internal Precision (max. achievable)

Features
. Onboard Storage (SSD)External Data Commm (MAVLink, DJI PSDK), RESEPI SnapFit Interface
......................................................................................... 1.7 kg

52

Flex Configuration, Sensor Expansion, Real-time Protocol, Dual-Antenna, MMS, SLAM




emote Se_nsing Payload Instrument

RESEPI™ Ultra LITE

[20@] = 3 @F=T 0 011 = 1@ o) 1 o] o TR P OEM 5 MP
System ACCUIracCy (Max. @CNIEVabIE) . . ...t it e e et et et e et e ettt ettt et e e e e e e e, 2cm
Data Internal Precision (Max. aChieVvalble) . ... ... i it e e e et e et e ettt et e et e et ettt ettt e 2cm
At UIES .. i et et e e e e e e e e e e e e e e e MMS, SLAM, Backpack/Handheld Kit
K45 T | | PP 1.2 kg

53



RESEPI™ LITE

2l = N =T o g 1T =T @ o) 1T Y o T
2cm

System ACCUIracCy (Max. @CNIEVabIE) . . ...t it e e et et et e et e ettt ettt et e e e e e e e,
Data Internal Precision (MaX. aChievable) . ... ... e ettt e et e et et e e e 2cm
FEatUIES. . ittt e e e e e, Flex Configuration, Dual-Antenna, MMS, SLAM, Backpack/Handheld Kit
R4S o AP 0.9 - 4.3 kg



REMOTE SENSING PAYLOAD

INSTRUMENT

Technology Architecture RESEPI GEN-II RESEPI LITE RESEPI LITE TELEDYNE EchoONE

Available Laser Scanner OUStiArzoXS1'64 Telel(\j/l);)j(?octsigrogg}\éf) 32 XT32 Teledyne Geospatial
XT32, Livox Avia

RGB Camera Option Sony ILX-LR1 61IMP Sony A5100 OEM 24MP OEM 5MP Oi'\t’:opnca'l?ggs?&t_f;]

System Accuracy 2cm 2cm 2cm 1.5cm

Data Internal Precision 2cm 2cm 2cm 0.5cm

Flex Configuration + +

Sensor Expansion +

Real-time Protocol + +

Dual-Antenna + + +

MMS + + +

SLAM + + +

Backpack / Handheld Kit + + +

Onboard Storage (SSD) + +

RESEPI SnapFit Interface + + +

Weight 1.7 kg 0.9 - 4.3 kg 1.2 kg 1.65 kg
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