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PHASEOR

KapTorpadpuyeckme npoektbl (2D & 3D)
c kamepamun PHASE ONE

Vit Rambousek vra@phaseone.com

Pamboycek But, Phase One A
PEernoHasbHbl MeHea
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One

Al 6yay cerogHA Bawumm ruaom no nuHenke

npogyKtoB Phase One

SEFONE

BuT Pamboycek — PernoHanbHbIi meHeakep no CHI
CBAXKUTECb CO MHOA!

- Ha LinkedIn www.linkedin.com/in/vrambousek/

- 10 3/1. noyTe vra@phaseone.com

- UMM HanuwmnTe/no3soHuTe no +420 602 863 436

Vit Rambousek - Area Sales Manager, Phase One

Connect with me!

- on LinkedIn www.linkedin.com/in/vrambousek/

- via email via@phaseone.com

- or call/text me on +420 602 863 436


https://www.linkedin.com/in/vrambousek/
mailto:vra@phaseone.com
https://www.linkedin.com/in/vrambousek/
mailto:vra@phaseone.com

PHASCONE

Mbi1 BEAYLLMIA MUPOBOW

NMPOU3IBOAUTE/1b

cpeaHe 1 KpynHo GopmaTHbIX LMPOBbLIX Kamep U
cuctem ans aspodoToCbEMKM

C1993 ropa

Worldwide

Mbi 3KcnepTbl N0 06paboTKe curHana

M3 ONTUYECKMX CEHCOPOB CBEPXBbLICOKOTO paspeLleHus.
Tak:ke pa3spabaTbiBaem 1M NPOM3BOANM HAZEMHbIE
a3podoTOCHEMOYUHbIE CUCTEMDbI

MpopbiBbl B 061acTH n3obparkeHun

OT CUCTEM KaMep CBEPXBbICOKOrO paspeLleHna 4o
nepesoBbiX MPOrpPaMMHbIX peleHunii ana bonee
3P PeKTMBHbIX

M NPOAYKTMBHbIX paboumnx npoueccos
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One

Bonbwe yem 33% coTpygHMKOB paboTaeT B oTaenax paspabotok (R&D)




PHASFONE
Phase One — ato J1IKO AW A gEvoND WaGHA

Bonbwe yem 33% coTpygHMKoB paboTaeT B oTaenax paspabotok (R&D)

B aHun, N3panne n AnoHumn
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[eonpocCTpaHCTBEHHAA
chepa

KynbTypHoe
Hacneaue
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CAPTURE ONE
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MporpammHoe
obecneyeHmne

0101

Geospacial

Digitization

Bespoke Photography
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PHASFONE
doTorpammeTpuuyeckme «raasa» undpposoi INoxu B
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Aspokamepbl Phase One

Martpuua - cpeaHedopmaTHan

- Y/IbTPa-BbICOKOrO paspeLLeHus

- HoBewnwana texHonorua BSI-CMOS

3aTtBop
- N3 KOCMUYECKUX MaTepnasios

- BbICTPbI U CBEPXHAAEKHbIN

O6beKTUBbI

- ¢doTorpammeTpuyeckme ¢ MMHUManbHOM
aucTopcmen nsobpaxkeHuns

- CTrOMOTeHHbIM BbICOKMM pa3peLleHMeMm Mo Bcei
naowaamn

- WKMPOKaAa JNINHENKa



PHASEONE

3 OCHOBbI OT/INYHOMN METPUYECKOM a3pOKaMepbl
Phase One kamepa

Martpuua - cpeaHedopmaTHan

- Paamep
- AMHaMMYeCKnn AnanasoH
- H13Kuit ypoBeHb Wwyma

3aTtBop

- CKopocTb 3aTBOpa
- CKopocCTb 3axBaTa
- HagexKHocCTb

O6beKTUBbI

- PaspeweHue
- OgHopogHOCTb
- CTabunbHOCTb AaBAEHNA U TeMNepaTypbl




ONE
One

Medium Format (full frame)

[atumnku cpeaHero popmarta

- Backside lllumination (BSI) CMOS sensor
- bigger = better

Medium Format (crop)

TexHoNOrmMa no3sonser

- high dynamic range
- low noise
— camera calibration for ZERO distortion

Full Frame 35mm

APS-H

Daet Bam 6onbLue...

- more information = more details visible
- more color information
- less images = smoother workflow

/ APS-C

1.5"  APS-C (Canon)
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Phase One HoBeMLwwana ceHcopHaa TexHonorusa BIS CMOS

Front-illuminated structure

On-chip lens

Color filter

224 224
Metal wiringll EE
2528 228

||

=
a

Photo-
Substrate diode I

HoBas KOHCTPyKuuA

) ) - Backside lllumination (BSI) CMOS sensor
back-illuminated structure - maintains object resolution in low-light cond.

TexHonorua nossonser

- high dynamic range even w/ reduced pixel sizes
Photo- - low noise
diode Slubstrate
() | =
m o Em
VIR .
BE BEE HEE  Wetawiing - Light sensitivity

- More flight days & longer hours to work
- Higher operational efficiency



One

ONE

HosBas KOHCTPYKUMA U MaTepuUuasibl

- innovative direct drive concept
- carbon fiber blades from aerospace material
- real-time controlled blades

Pa6ouas nowaap c FAPAHTUEN

- Half a million activations
- exposure speed up to 1/2500s

HageXHas KOHCTPYyKuuA

- Designed for tough demands of aerial map.
- Constant capture rate 3 FPS
- Resilience brings reliability and op. efficiency



SFONE
RSM 0ObeKTMBHSI

16.5mm 27.5mm AAS Kamep IiXM

FP8 B FP2

* BblcOoKkoe pa3peweHue 120 AMHUKN/MM no anameTpy 55mm

FP3 .

FP7 . FPO oo Huskaa auctopcma nsobpaxeHuns

* [lnana3oH $OKYCUPOBKM OT 3 M A0 BECKOHEYHOCTH

* BbicoKana CneKTpaabHaAa YyBCTBUTEZIBHOCTb B BUOAUMOM U

FP6 F|;5 FP4 VIH(I)paKpaCHOM AnanasoHe

pass/fail checking points * Tepmwuyeckasa ctabunmsaumsa u ctabmuamsauma gaBnaeHuUs Ans
LWIMPOKMUX YCNOBUI 3KCNAyaTaLmm

* [lpoBepeHHaAa TexHonorma 3ateopa Phase One RS
* Cpok cnyxbbl 500K umknos go obcnyxumBaHusA

* KaXabllh 06beKTUB NpoBepaeTca U KaambpyeTca ana
onTUumm3laumm paboTobl
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RSM o6bekTtuBbl gna iXM Phase One

- KapTorpaduyeckme 1 MHCNeKLMOoHHble 06beKTUBbI ¢ AF
- 3alMTa OT HenoroAbl - noaxoaut ana brJ1A

RS o6bekTuBbl Rodenstock u Schn.Kr.*

- ONTMMU3UPOBAH 1A CEHCOPaA CpeaHero
dopmarta
- 300 MM AnA Ha3eMHbIX MHCMEKLUMI

PHASEONE

RSM 35mm /5.6 » RSM 80mm /5.6 » RSM 80mm AF f/5.6 » RSM 150mm AF f/5.6 » RSM 300mm AF f/8 »

RS-23mm RS-28mm RS-32mm RS-40mm RS-50mm RS-70mm RS-90mm RS-110mm*  RS-150mm*  RS-180mm RSM-300mm
MK Il AF




3aBoACKanA KannbpoBKa Kamep

- no TpeboBaHMIo

Camera Calibration
Certificate

PHASEONE

PHASEONE

PhaseOne iXM-RS150F

RGB and Achromatic cameras

Radiometric Calibration Report

PHASEONE

IMAGIP A EYOND IMAGINATION

KannbpoBouHble cepTudMKaThbl

PagmMomeTpuyeckuii
KanubpoBOYHbIM OTYET
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KomneHcauunsas cmasa

iIXM / iIXM-RS MeTtpuyeckme KAMeDPH

Blur Control Technique (BCT)

BCT ycTpaHaeT cmasb M306paKeHMs 3a CHEeT KOPOTKOro BPEMEHMU
3KCMNo3MumMK, KoTopoe aocTuraeTca bnarogapa UCNOb30BaAHUIO
BbICOKOCKOPOCTHbIX 3aTBOPOB (40 1/2500 c) n 6onee BbICOKOM
yyBcTBMTENbHOCTM (83 AB) HOBOro nokoneHna CMOS-4aT4YnKOB.




IXM

ONE

3awuTa Knacca IP53 BKa. 06beKTuB

- highly resistant to vibrations as well as dust & water
- specially developed lenses for sensor size

Nerkasa & KomnakTtHasa — Kpenkas

- 630g /body/, 1,17kg /incl. 35mm lens/
-90mm x 90mm x 68mm /body/
- FCC Class A for industrial environment

PaspewieHue cebiwe 1 mm

- 100MP & 50MP models + 100MP ACHRO
- Constant capture rate up to 3 FPS
- Multiple connectivity - SuperFast

DELKIN DEVICES
CFEXPRESS
POWER

SUPERSPEED

<ok 106G
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IXM-RS

NaeanbHoe usobparkeHue

YNbTPa-BbICOKOro pa3peLleHuns

- 150MP BSI CMOS sensor — medium-format
- even in low light conditions

0.5 munnmnoHa cnyckos — RS 3aTBop

- Innovative Central Shutter - warranty
- aerial lenses from 23 - 180mm /10/
— calibration for ZERO distortion

MHTeI'an,Mﬂ c anpapamu un

- 150MP & 100MP RGB models + NIR models
- Constant capture rate to 2 FPS
- HDMI with 2K video

DELIIN DEVICES

CFEXPRESS SUPERSPEED

I ¢ USB) W 10
S 3.0 U
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mL
Auto
1970/01/01
00:22:37

Ready: ® Camerz @ Storage: @ | HOSt: @ Unsaved 0 Space: 3351 tevbinbaanbant



PHASEFONE

2. Review last

1. Live Video image

Preview

3. Review
Histogram and
Exposure

1970/01/01
00:22:37

Ready: ® Comerz @ swage @ | HOSE: ® Unsavee 0 Spack 3351 4. Full Camera Status
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Phase One P3 MNone3Has Harpy3Kka ana bINJ1A

OCHOBHbIE KOMMOHEHTHI

Quick Release

Interface
Balancing System
Built-in Laser
3-Axis Range Finder

Stabalization

iXM Camera and
RSM Lens




PhaseOne P3 lNMone3Hasa Harpy3ka ana bMNJ1A

Three Versions Available

o~

| C!l' _.u'

P3 for DJI
M300

T

;/ \ |I |
Duaveing ./
~ P3 for Auterion

P3 for MAVLink Enabled Drones

Supported
Drone

\SEONE
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Phase One P3 nonesHasn Harpy3Ka anaa DJI M300

[panBep nponsBoguTeNbHOCTU: NHTErpnpoBaHHbI pabounii npouecc

CywecTtsytowme naatdopmbl - MTHOBEHHAs OKyNnaemocTb

P3 DJI — Ready for flight

The P3 payload for the DJI M300 is a ready-for-flight, plug
and play solution that gets you started with the tools you
already have from day one and delivers higher value to your
customers.

P3 DJI provides:

* Turnkey integration with the DJI Pilot App eliminating
the need to retrain of your pilots

* Increased productivity through an extended lens
offering

*  Maximum utilization and uptime of your existing M300
fleet by enabling new applications

DJI M300

31
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A TAS app!anii( -
oo oo QD

150MP

\SEONE

MONHOCTbIO UHTErPUPOBAHHOE pPeLLeHne

- 150MP BSI CMOS sensor /resp. 100MP/
- GNSS/IMU + stabilizing gyro platform + FMS

YHuBepcanbHOCTb — BKA. 3D city models

- RGB or 4-Band configuration
- Highly efficient for 3D city modeling
— camera calibration for ZERO distortion

Huskuit Becb & Huskoe sHepronoTpebneHue

- 100MP & 50MP models + 100MP ACHRO
- Constant capture rate to 2 FPS
- weight of whole system under 19kg



motion blur under 1 pixe

280MP

97% forwarg overlao for

10 cm GSD at 150 ks

\SEONE

MoNHOCTbIO UHTErPUPOBAHHOE peLleHne

- 2x 150MP BSI CMOS sensor /resp. 2x 100MP/
- GNSS/IMU Applanix AV310/510/610
-1 man—15-30min installation /32kg only/

Camasn coBpemeHHasA TEXHO/10rnsA CeEHCOpPOoB

- More flying hours and flights achievable
- Due wider dynamic range
—and higher light sensitivity

Camoe BbIrogHoOe coYeTaHue LeHbIn

npousBogutenbHoctu (VFM)

- Highest endurance efficiency
- Lowest investment needed
- Lowest operational - flying costs




Phase One Aerial System (PAS)

AspodoTtocbemouHble cuctembl PHASE ONE

280MP* 150MP/100MP*

*Available in RGB or RGB + NIR (4band)



Phase One Aerial System (PAS)

PAS280 - HoBblI1 cTaHAAPT 418 a3p0odOTOCHEMKM LIMPOKODOPMATHLIMM KaMepamm

« Highest Endurance Efficiency
* Lowest Investment

« Lowest Operational Costs

« Lowest Flying Costs

« Latest Sensor Technology

« Supporting 1.5cm GSD and upwards

ASFONE

MAGING BEYOND IMAGINATION

37
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One

PAS 100 / PAS 150
Full System

PAS 100 4band/ PAS 150 4band
PAS 190 / PAS 190 4band
Full System

<32,5kg

<1/3 weight of regular LFC



Phase One Aerial System (PAS) - A®C cuctema

Pabouunin npouecc cbopa M 06paboTKM AaHHbIX

Flight Planning Image Image & Navigation / Photogrammetry \
Acquisition Data Post Processing Products
Pp
POSPac MMS

l’ «inpho Z2PCI

-

e =

simdctive PIXZﬁ

iX Capture Met%s#ape @ RACURS

@ B Ber’!'l(etg .. and many
ma more ...
iX Plan iX Flight iX Capture Capture One k /

39



PAS880 — aspodoTocbemoyHasa cuctema AJ/is NA1aHOBOM U
NepcrnekTMBHOM CbeMKU

SEOINE

Control Unit

Oblique
4x150MP



PAS880 — aspodoTocbemoyHasa cuctema AJ/is NA1aHOBOM U
NepcrnekTMBHOM CbeMKU

Ultra Fast

Storage
12TB

Industrial Connectors




PAS880 — aspodoTocbemoyHasa cuctema AJ/is NA1aHOBOM U
NepcrnekTMBHOM CbeMKU

Super High Resolution

T o i g P




PAS880 — aspodoTocbemoyHasa cuctema AJ/is NA1aHOBOM U
NepcrnekTMBHOM CbeMKU

CMOS Sensor
150MP

Oblique




PAS880 — Tex. cneundunkauyms

ONE

MAGING BEYOND IMAGINATION

Technical Specifications Oblique Sensor

Frame Geometry
Sensor Type

Sensor Size

Pixel size (um)
Shutter technology
Shutter Speed max.
Dynamic range (dB)
Light Sensitivity (1SO)
A/D conversion (bits)
Aperture

Field of view

Central Projection
BSI CMOS Bayer Array

280MP
20,150x 14,118

3.76
Electromagnetic
1/2000

83

50-6400

14

/5.6

32.9° along track
45.7° across track

Central Projection
BSI CMOS Bayer Array

150MP
14,204 x 10,652

3.76
Electromagnetic
1/2500

83

50-6400

14

/5.6

Left/Right: 45°

15.2° along track
20.2° across track

Forward/backward 45°
15.2° along track
20.2° across track



PAS880 — Tex. cneundunkauyms

Capture (fps)

Internal storage

GNSS receiver/IMU

Data interface

Dimensions [@] (mm)
Weight (kg)

Operating temperature (°C)
Humidity (%)

Storage temperature (°C)

Sensor control software

Peripherals

Stabilized mount

Average power consumption (W)

Max. power consumption (W)

FONE

MAGING BEYOND IMAGINATION

2

Integrated, 6 x 2TB

Integrated, Trimble Applanix AP+, Applanix IMU91/IMU57
usB3

408x716

45

-10to 40

15 to 80 (non-condensing)

-20to 65

iX Flight
7" Pilot display, 20" Operator display, Input devices

GSM4000

380

450



[Mpumepbl
OncHen NaHg, CLWUA - optodoTo 7.5cm GSD
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IMAGING BEYOND IMAGINATION
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IMAGING BEYOND IMAGINATION

[NMpumepbl
Speyer, [epmaHua - optopoTto 2cm GSD




[NMpumepbl

Speyer, [epmaHua - optopoTto 2cm GSD

PHASEONE

IMAGING BEYOND IMAGINATION
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Mpnmepsl

Speyer, lfepmanusa - optodpoTo 2cm GSD
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IMAGING BEYOND IMAGINATION
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IMAGING BEYOND IMAGINATION

[Mpumepsl

Speyer, [epmaHua - optopoTto 2cm GSD



Sony A7R (36MP)
Focal length 50mm,
Sensor Size 35,9mmx 24mm, Pixel Size 4,88um
7360x 4912 px

>EONE

Phase One iXM-100 (100MP)

Focal length 80mm, (equivalent to Full Frame 35mm=63mm)

Sensor Size 43,9mmx 32,9mm, Pixel Size 3,76 pum
11664 x 8750 px

-
A BRI Y

DJI Zensmuse X5 (16MP)

Focal length 15mm, {(equivalent to Full Frame 35mm=30mm)
Sensor Size 17,3mmx 13mm, Pixel Size 3,77pm
4600x 3448 px

axTie

gu

100% GSD 0,43mm




DJI Zensmuse X5 (16 MP) Sony A7R (36MP) Phase One iXM-100 (100MP)

Focal length 15mm, (equivalent to Full Frame 35mm=30mm) Focal length 50mm, Focal length 80mm, (equivalent to Full Frame 35mm=63mm)
Sensor Size 17,3mmx 13mm, Pixel Size 3,77um Sensor Size 35,9mmx 24mm, Pixel Size 4,88um Sensor Size 43,9mmx 32,9mm, Pixel Size 3,76 pum
4600x 3448 px 7360x 4912 px 11664 x 8750 px

GSD 0,9mm . . 100% GSD 0,43mm




PHASEONE

IMAGING BEYOND IMAGINATION

[NMpumepbl
iXM in UAV applications — Bridge Inspection
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IMAGING BEYOND IMAGINATION

[NMpumepbl

iXM Ha BINJ1A— lpoBepKa INHWUI 31eKTponepeaay



PHASEONE
[NMpumepbl

IMAGING BEYOND IMAGINATION

iXM Ha BINJ1A— lNpoBepKa INHWUI 31eKTponepeaay
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IMAGING BEYOND IMAGINATION

Phase One Metric Aerial Cameras

Delivers the crucial details
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IMAGING BEYOND IMAGINATION

Phase One Metric Aerial Cameras

Delivers the crucial details
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IMAGING BEYOND IMAGINATION

Phase One Metric Aerial Cameras

Delivers the crucial details
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IMAGING BEYOND IMAGINATION

[NMpumepbl
iXM Ha BMJ1A — IHcneKuma BeTPAHbIX TYPOUH
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IMAGING BEYOND IMAGINATION

[Mpumepbl
iXM Ha BMNA — UHcneKums BETPAHbIX TYPOUH
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IMAGING BEYOND IMAGINATION

Phase One Metric Aerial Cameras

Hpeﬂ,OCTaBHHET BarkKHelLwune AeTann
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IMAGING BEYOND IMAGINATION

Phase One Metric Aerial Cameras

MpenocTaBnaeT BarKHeNLMe AeTann
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IMAGING BEYOND IMAGINATION

Phase One Metric Aerial Cameras

MpenocTaBnaeT BarKHeNLMe AeTann
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IMAGING BEYOND IMAGINATION

[Mpumepbl
iXM in UAV applications — Railtrack Inspection
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IMAGING BEYOND IMAGINATION

[Mpumepbl
iXM in UAV applications — Railtrack Inspection
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IMAGING BEYOND IMAGINATION

[NMpumepbl
iXM in UAV applications — High Accuracy Mapping

¢ .




Pe3yAbTaT 15MUH APC mn3 bINTAA

Tupholme Abbey,

Lincolnshire,

BeakobputrtaHuma - 568 CHMUMKOB, MU
Asset Tupholme Abbey v Date 20 August 2020 v Z & B b0

vz

RN

Powered by:
LAT: 53.1986037 LONG:-0.2886850 ELEV:103.57 m | HDG: 346°

trendspek
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XEAEIHOAOPOXHAA MHCTEKL MY

[TOAHBIM OCMOTP COCTOAHUA (MM

Capture track condition and measurement data
from a position of safety even during traffic
hours.

Shortening of program times and
significant cost savings.

Plowman Craven Plowman Craven

CCOMMERCIAL UNMANNED AIRCRAFT SYSTEMS

United Kingdom AERIALTRONICS . Creation of 1.0 mm point cloud
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ZOOM 100%




ZOOM 200%




“ONE

ZOOM 50%




‘ONE

ZOOM 100%
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ONE

ZOOM 200%




3-D VISUALISATION

£ e e B £ 3 £ e 1



https://plowmancraven.s3.amazonaws.com/panoramics/grange-sidings/index.html

3-D VISUALISATION



https://plowmancraven.s3.amazonaws.com/panoramics/grange-sidings/index.html

ONE
One

[10EAOCTABAIET BOKHEMLLIME AETAAU

bOAbLLIE MOKPbITHS

MeHbLUE CHMMKOB

COKpALLEHHOE BPEMS
NOAETA

= boAee BbICOKQS
3P PEKTUBHOCTDb



PHASFONE
One NMAPTHEPCTBO!

Mbl o6ecneunBaem

- TouHocTb N306parkeHna n HapgexHocTb
- TEXHO/IOTMYeCKoe NpenmyLLLecTBO
- HOBeWLLMEe BUAbI AaTYUKOB
- NpoMblLLNeHHasA cbopKa - paboumne nowaam

Mbi1 gepxxum
;> e e ,’\‘u{\‘,’.)’“-‘,

> N RUNURNLR NN, - JonrocpouHoe cornaweHue o NoAAepHKKe -
. — MUHUMYM 7 neT 06CNyKUBAHUA N TEXNOAAEPHKKN -
perynspHble 06HoBneHUA MO 1 NPOLIMBOK

B

SRS
NS
UM NN

MbI rapaHTUpyem

- 0,5 MAH. cpabaTbiBaHWI 3aTBOpa MApaHTUA KU
naketbl MpemunanbHoO 3aBOACKON rapaHTUKn



PHAS fON E

NMpurnawaem Bac Ha BbicTaBKYy UHTepreo
21 - 23 September in Hanover, Germany - Booth 20C.18 in hall 20

3anpocuTte 3-gHeBHbIV Bunet ctommocty €90
. \) l.. _.[ /.'\ L’\‘ I. = MEET US AT INTER ‘. o Ob6paTuTech K HalWMM Koaeram u3 oTaesna MapKeTUHra no an. agpecy
I l /- \ \) INTERGEO: 202]”'2“” tri@phaseone.com.
N HANOVER

Hall 20
Booth 20C.18

IMAGING BEYOND IMAGINATION

880MP large N~ : “//// Unmatched https://www.intergeo.de/en/

format nadir & ~&_ —— 2~  inspection
oblique aerial | productivity and
system | versatility

9%


https://mail.google.com/mail/?view=cm&fs=1&tf=1&to=trl@phaseone.com&su=Intergeo%20Appointment%20time
https://www.intergeo.de/en/

PHASEONE
[laBante norosopmm npo Bawe npoeKtbl n Phase One |

CnepyWTe 3a Hamu B couceTax!

- LinkedIn
- Facebook
- YouTube

HanuwwuTe, KOHTAKTUPYITE HAC

) - vra@phaseone.com
https://www.npk-photonica.ru/ - industrial.phaseone.com/Contact.aspx

[Mo3BoOHUTE

-+420 602 863 436 (WhatsApp)
- Skype - vitrambo

Mopanowunrecb
, -Newsletter
o - YouTube channel



https://www.linkedin.com/in/vrambousek/
https://www.facebook.com/phaseoneindustrial
https://www.youtube.com/c/PhaseOneIndustrial
mailto:vra@phaseone.com
https://industrial.phaseone.com/Contact.aspx
https://industrial.phaseone.com/newsletter.aspx
https://www.youtube.com/c/phaseoneindustrial

