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KINEMETRICS — MORE THAN JUST GOOD INSTRUMENTS l(<‘<@<[<

KINEMETRICS

Established in 1969, Kinemetrics & its subsidiaries have been the global
market leaders in desighing technologies, products, and solutions for
monitoring seismic events and their effects on people and structures.

Kinemetrics offer the least expensive Total Cost of Ownership (TCO), with
not only the initial cost of purchase, but also the accumulated costs of non-
fault operation, maintenance, troubleshooting, repair and related sites
visits and no loss of data due to equipment failure.
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KINEMETRICS’ PRODUCTS EVERYWHERE!

We are the only company with over 50 years on the market, the only
company, which very successfully operates 450 stations critical operations
network since 2012, and the only company with sensor on Mars.




KINEMETRICS IN SPACE

NASA InSight Lander reached Mars on
November 26, 2018 and started recording

continuously from Sol4 IS;SP Seidsm'om.;eter on W
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SP was switched on also during the flight
and the horizontal sensors recorded
“ambient” noise - the lowest noise possible

Although called Short-Period, it’s a
wideband 10 s — 100 Hz seismometer

Rugged, desighed to withstand takeoff &
landing accelerations, strong flight
vibrations, as well high cosmic radiation

Designed to operate at -65 degrees Celsius
and with 15 degrees tilt
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MORE INSTRUMENTS TO SEND IN SPACE!

The Lunar Seismic Package (LSP) evolved from the InSight Shor1
Period (SP) seismic sensor and Back End Electronics (BEE).

Planned to land on the Moon. L
op)
E
____________________________ 3
LSP Sensor Package Optimization for Lunar Missions: "
o Triaxial, Identical Sensors 5%, 15“““
. Lower noise than InSight SP o
° Enhanced Calibration
o Sensor head, proximity electronics and magnets can be packed in ~50 mm cube
. ~650 g for sensor+feedback (triaxial)
° 360 mW for sensor+feedback (triaxial)
o Does not require leveling in lunar gravity
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Kinemetrics Digitizers - NO Data Gaps
USArray Data Continuity

1!800 Statlons over 12 years il Longest Continuous Segment per Station OF EXCELLENCE

* 99.7% data return
| | | Kinemetrics operate the DPC network, known as RAN (Rete
. 'S‘L??e?ﬁ;;’?tgg;’;’;i (tlrge Accelerometrica Nazionale- (ran.protezioneciville.it)) since 2012
years), consisting of 450 seismic stations connected in real-time to the
. DPC data center in Rome often with 100% station availability.
* median 416.8 days
I I Station list NOT Wr::rlcin
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The percentage of operation of the RAN
network with Kinemetrics
instrumentation is;:

EAUULUNNMNNNNNY, 5 AN

Thes Calculation wWas mada on a 1otal of 377 stations

AT el 0 0 00000000 ® X ; -
win t -.-Q;::::;.", resie stoscas preticess BT
MR e st Y L e et ssnsen 2e s T een Ay E}-‘

N I T
"o\ e ge :::o- ':"f' ®0g % 080 es :-:.Q----- 4-“-'-’:‘3\':':&" @ CellModem

o ° \
et st et S hrs s aoe st tte mogtaselite mtltess | o vsAT
e e 'f:.:: 2908000 00000000 a0 s o®en® 0000y o0, @ Regular Internet | \

P a0 e 00 s sennne cattes et se st o-o"f . | A
L e teese d s ettt sttt st ed ve e et nl » DSL
\ \ | 92 000 0300, S o0 senne 0g tee 200000 o i ¢ Cable \
\ W g S orsessicssssaees BOAA e o200 o Wi
d VN 08 g oo nces on ot 0K e o) ObtoOrb | \
‘k\ \1 \ ( \g "I L ,.' L,_=. 4 \
.‘__1\\ :‘\ . .._ '\*‘. '| ﬁ&.’ﬂg -
".ll ':II|l ?:. “., L] -_‘]
~ (Y X e /NS
— -‘:\_\.__I;‘_'\_._. _Tl\:\‘- Illff | K ] - S

Advancement Through Innovation | © 2021 Kinemetrics K I N E M E T R I C S



Amazing Progress Since 1990

More than 7,000 units in the field!

2020
The newest “Q8”, on top of the Pile:

e Samples 20 x the data rate

* Stores 1000 x the data

* |navolume 50 x smaller

* Consumes 100 x less power

e Compared to“Q680” data system of 1990 (bottom)

a combined factor 100,000,000 x“better” than the systems of 1990.
1990
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New Q8 & Pebble Digitizers

Built for the future on your successful

: : : i OF EXCELLENCE
partnership with Kinemetrics

A TrilGasaof [rust
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What Is Q8?

 Feature-packed, higher-performance Ultra Low Power replacement of Q330! YEARS
OF EXCELLENCE

» \Web-based operation and control — no cable required

* WiFi, Ethernet and Mesh communication interfaces

* Multiple (4) High-Integrity Storage Media (internal 32GB eMMC plus internal (9 (&
and removable USB flash drives and an internal SD card up to 256GB) —. ™

 Universal serial sensor interface
* GNSS timing or external timing (PTP) via RS-485
» Streaming low-latency (<1s) data packets for EEWS applications

* Antelope & Seedlink compatibility

Q8 employs an 8-th generation (hence the name, Q8) “floating point” ADC converter,

not limited to 32-bits. m«m
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Selected Unique Features

** 4 x real-time telemetry options: Q8’s native “Q660 Protocols”,
Seedlink, and BRTT Antelope, QSCD2.0. +Z YEARS

OF EXCELLENCE

** 4 x “archival” devices available: SD card, eMMC, internal USB
drive, and external USB drive. In addition, the “Deep Packet
Buffer” may be stored in RAM or on the SD card

¢ A built-in accelerometer with resolution level ~1mg, can also
be used as a tamper detector, orientation detector (tip/tilt)
and/or with the “wake on shake” function.

*** “Wake on Shake” function. This wakes the system if the
internal accelerometer exceeds a specified threshold, if unit is
in cycled operation mode.

** “High Resolution” mode combines all 6 physical A/D channels
to provide 3 data channels with an improvement of roughly Accelerometer Orientation & Configuration
3dB dynamic range and 10-20dB reduction in low-frequency

Accelerometer

thermal d”ft. Generate Sample Rates ¢ 1 10 .20 ¥/40 ' _'50 ¥ 100 ' ' 200
Linear Filters Below All ¥ | SPS

b

 Update | neip

* Supports packetization with less than 1s time intervals - “low-
latency” data to provide data with minimal delay. These data
are transmitted in addition to the standard 1s packetized data.

KINEMETRICS
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New Pebble Digitizer/Datarecorder

YEARS
OF EXCELLENCE

@ Status
@ Media

2.5" thick, 3" tall, 5.8” wide

USB, SD Card & Console Connector

KINEMETRICS
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The New OMNI Sensor - Features

YEARS

OF EXCELLENCE
OMNISensor Installation Tools

PN
.

All internal sensors are mutually alighed, and no mass lock or
mass centering are necessary. The cable is Y-terminated at the

surface to be used with a 6-channel digitizer: best matched with
Q8, Q330S+ and Obsidian8X datalogger.

Selected Episensor Features

 Low noise

e Extended bandwidth - DC to 200Hz

e User-selectable full-scale range (at time of order)
e Calibration coil (standard)

e Double-stage transient protection

Selected MBB-2 Features

e No mass lock required

e No mass centering required

e Small, portable, 120 second (to 160 Hz) broadband sensor

e Large operational tilt range
e Sensitivity of 1,500 V/(m/s)
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New OMNI Sensor — Dynamic Range

OMNISensor OMNIPLot

80- LOCAL M1.5

LOCAL M3.5

60 LOCAL M5.5

LOCAL M7.5

40 REGIONAL M1.5
REGIONAL M3.5
REGIONAL M5.5
REGIONAL M7.5

4g HypoSensor CLIP

YEARS

OF EXCELLENCE

20

4g HypoSensor Noise Noise
MBB-2 CLIP

MBB-2 Noise
MODEL-NLNM

N .20
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Test Measurements at 300 m (top 6 traces) &
600 m depth at Yeonsei University, South Korea

E— JJ_I‘ of a M = 2.4 Korea event on 05/30/2021 (top 3
SEDEDTIRED traces from BB seismometer)
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The OMNISensor covers more than 220 dB velocity dynamic range (205 dB
acceleration) in one watertight enclosure, with one marine connector, one
cable, for posthole and borehole installations. No earthquake of interest will be
too small to be lost or too large to be off scale.
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Headquarters, Corporate, Kinemetrics, Pasadena, California — USA Headquarters, Streckeisen, Piungen — Switzerland

Headquarters, Quanterra, Harvard, Massachusetts — USA Oﬁ'.ce. . SW|tzerIa_nd .

. . Training Center, Vienna — Austria
Headquarters, Metrozet, Los Angeles, California — USA Network Operation. ltal
Headquarters, BRTT, Boulder, Colorado — USA P el

Network Operation, Denver, Colorado — USA

@
w@

Office in Japan

Office in Abu Dhabi
Network Operation, Abu Dhabi

Network Operation, Saudi Arabia Netvyork of over_60
representatives worldwide

Thank You!
(-

KINEMETRICS

Kinemetrics Direct Line: +1-626-795-2220 facebook.com/osskinemetrics
222 Vista Avenue Fax: +1-626-795-0868 twitter.com/osskinemetrics

Pasadena, CA 91107 sales@kmi.com linkedin.com/company/kinemetrics
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