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RACURS TODAY

You might not think that programmers are artists, but programming is an extremely creative
profession. It's logic-based creativity.

AxcoH Pomepo

Bo3moxcHO, 8bl He Oymaeme, Ymo Mpo2pammucmel - 3mMo XyOOHCHUKU, HO MPo2pamMMUpPo8aHUE -
upe38bI4aliHO KPeaMmuB8HaA Npogeccus, OCHOBAHHAA HA MO2UKe.

Racurs company's business mission is to provide the world-wide geospatial community
with advanced and cost-effective digital photogrammetry solutions and services for creation of

wide range of output products from the available remote sensing data.

Scope of activity Partnership and associations:
+ PHOTOMOD development and further + A voting member of GIS -
integration into Russian and international Association of Russia since 1995
markets. + A sustaining member of ISPRS since
+ Photogrammetric production services using 1998
both airborne and satellite imagery.

: _ : + A member of RSPRS since its
+ R&D in the field of remote-sensing data foundation in 2000

processing software, methods, and algorithms.

+ Remote-sensing data distribution in Russia and | | o
the CIS countries. 1Sprs Eﬂﬁ% | o
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RACURS TODAY

+ Employees over 50 people

60 partners across 45 countries

More than 900 user’s companies over the world

(80 countries)

+ Almost 10.000 PHOTOMOD workplaces

More than 100.000 distributed satellite images

+ More than 17.000.000 km? digital maps, DEM and
orthophotoplans in various scales

4

4

4

Onmumucmuveckuii npuHyun IBM Optimistic IBM principle
MaluHbl A0NXKHbI PaboTaTb; NHOAN AO/KHbI AYMaTb Equipment must work; people must think
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RACURS TO DAY

RACURS
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@ RACURS

RACURS TODAY

pl\JE:J Remote Sensing, 10(2)

G. Goldbergs, S. Maier, etc. Efficiency of Individual Tree Detection Approaches Based on Light-Weight and Low-Cost UAS
Imagery in Australian Savannas. Remote Sensing.

2017 W I )

L Balenovic, A. Simic Milas, H. Marjanovic, A Comparison of Stand-Level Volume Estimates from Image-Based Canopy
Height Models of Different Spatial Resolutions.

Sumarski list, 141 (1-2)

L Balenovic, A. Seletkovic, R. Pernar. Accuracy comparison of photogrammetricaly estimated forest stand attributes on

aerial images of different spatial resolution.
GIM International, 1
Durk Haarsma. Russian Focus on the World.

pL\ AW Remote Sensing, Spatial Inf. Sci., ISPRS archives

v A.E. Zubarev, I E. Nadezhdina, etc. Special software for planetary image processing and research
v A. G. Chibunichev, V. M. Kurkov, A. V. Smirnov, A. V. Govorov, and V. A. Mikhalin. Investigation of Phototriangulation
Accuracy with Using of Various Techniques Laboratory and Field Calibration.

GeospatialWorld, November

Andrey Sechin. Lidar and Photogrammetry.
Nova Mehanizacija Sumarstva (New Forestry Mechanisation), 37

LBalenovic, H. Marjanovic. Selection of the Optimal Spatial Resolution of Image-Based Digital Surface Models for Use in
Forestry — Example from the Area of Lowland Oak Forests.

Geoprofi, 5
R. Permyakov, P. Tarasova. KOMPSAT-3 Test Project.

Geodesy and aerophotosurveying,? (60)

Chibunichev A., Kurkov V., Smirnov A., etc. Investigation of Accuracy in Phototriangulation Using Laboratory Calibrating
Methods and Field Calibrating Methods.

GIM International, 1

Andrey Sechin. Parallel Computing in Photogrammetry.

-=.and others at www.racurs.ru

Software solutions and services in digital photogrammetry and GIS WWW.IQCUrs.ru



RACURS PRODUCTION DEPARTMENT

Maisner’s Law

Any production never use the result it produced.

3akoH MelicHepa

Hu 00Ho npou3eodcmeo HUK020a He 0sb3yemca MpPou3800UMbIM UM MOBAPOM.

j (" + Sufficient technical and human resources to
implement projects of practically any size
and complexity

+ A number of commercial orders for
photogrammetric projects is successfully
completed in accordance with customer
requirements

+ Practice-based experiences are taken into
account in PHOTOMOD software
development and impossible projects can
be implemented

We offer all digital photogrammetric production
services, including:

+ Digital aerotriangulation and adjustment

+ DTM and orthophoto production

+ Stereo and mono feature collection

+ 3D-modelling

<> RACURS Software solutions and services in digital photogrammetry and GIS



RACURS’S CONFERENCES
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Hadera, Israel
Crete, Greece

Fred Allen
A conference is a gathering of people who singly can do nothing, but together
can decide that nothing can be done.

®ped AnneH

KoHgpepeHyua — amo cobpaHue 8ax Hbix nooell, Komopble HU4e20 He Mo2ym
coename 8 0OUHOYKY, HO BMecme Mo2ym MPUHAMb peweHue, Ymo Hu4yez2o
Hesnb3A coename.

i
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RACURS HISTORY. 1993-2018

The acts or events of true history have not that magnitude which satisfies the mind of man.

®p3Hcuc b3KoH
Yem meHee ucmopus npasdusa, mem bosbuie oHa ocmassisem yo0080a6CMEUs.
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... and they lived happily ever after
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<j;7 RACURS

.RACURS HISTORY...

1993 () Racurs foundation

The first commercial PHOTOMOD () 1994
version

1995 () Entrance into GIS Market Support

Association of Russia

First agreements with foreign e 1996

dealers
Entrance into ISPRS as a sustaining

1998 ()

PHOTOMOD becomes a registered
trade mark in Russia

2001 Q e User Conference (drkutsk)’

S h! 3

- Racurs is licenced by the Federa .-Production-Department-formation:
service of geodesy and C

cartograpny: ofi RUSSia to

Cantegraphical proauction:

[eense agreementwith ORBINMAGE;
e INGAINENIISEIMageS are deliveread
RE OOV ODASICERUTEUNOFUSING e
ERUSSIANNVINISHAAOTRDEIENCE
o SPEGIAI R ONIONY @D EEHECEI U ONNOT;
NIGIEPERONINANCECOMPULNGICIUSLENS

DENSENDSIVICrEation algortam e
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PHOTOMOD DISTRIBUTORS 2018

PHOTOMAP

CiS GmbH /
Germany

Parnas /

Latvia

/ Slovakia %5

Geomatica
Ingenieria
/ Colombia

Geokoncept
/ Ecuador

TERRANALISIS
LTDA / Chile

Mepeoiii 3aKkoH bpudrca
BuHoBaT BCceraa naptHep

@ RACURS

Yanniris Yannis

InfoMap d.o.o. o
/ Serbia & BIH GISINFO /

Ukraine

SIGMAGEO/
Portugal

GeoMag / '

Azerbaijan .
SmartSpatio

Technologies /
China

pa

TerralLink/
Kazakhstan

e I

- —~

OFEK /
Israel

/ Greece -
SNAMI Ltd. /
Belarus

GIS-Sofia Ltd.
/Bulgaria

Zemelapiu studija /
Lithuania

OPSIS System,
Radar System
& Services /

Workvision

Scientek Corp. /
Nama Pardaz

Rayaneh / Iran

Arc Bangladesh /
Bangladesh

Chan Chau Co. /
Vietnam

Australia

First Law of Bridge:
It's always the partner's fault

Software solutions and services in digital photogrammetry and GIS WWW.IQcurs.rJ



RACURS - 2018

When something is regarded as wicked, it will always have its fascination.
OcKap Yalineo
Bce mo, ymo nons3yemca nonynapHocmeoto, NOPoO4HO.

4
ﬁ 10.000 PHOTOMOD workplaces. 80 countries.
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PHOTOMOD 1994 VS 20138

Laws of computer programming

One stereopair If a program is useful, it will have to be changed.

. PHOTOMOD MEE

Ble Zoom Uillies DafsBase Configwation Sleieoglasses Window About  Help 3aKoHb! KomMnoeromepHo20 rnpoepamMmmupoeadHus
e i Ecau npoepamma npedcmasnsem npakmu4ecKyto YeHHOCMs, 8
' Hee npuxooumcs 8HOCUMb U3MeHEeHUS.

[x]
Prev || New || File | | Change | Delete | I Sterco Exit andsave | Cancel |

Reference points. Count: 6

Name X real ¥ real Z real X pixel ¥ pixel Comment

| [693.000 [440.000 [100.000 | [633.000 [440.000 || ™]

I [Left Image] Lens [2:1]

Unlimited number of images from
dlfferent sources

o c - “test_ultra_cam™ =10l x|
Project Images Cufines Sheets Ties Msc Mosak Edt Senice Window Hep Ext
e R ttied «> PP ;Y QARIE P B~ 50 e BOS B [ |

Marker

Outputs in 1994:
DEM, TIN, contours lines, vectors,
orthophoto

Outputs in 2018:

DEM, TIN, contours lines, vectors,
seamless orthomosaic, digital maps, s . | B oS i
dDSM, true ortho, 3D-models F— =

P
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PHOTOMOD. FLAGSHIP PRODUCT

There are two ways of constructing a software design: One way is to make it so simple that there are obviously
no deficiencies, and the other way is to make it so complicated that there are no obvious deficiencies. The first
method is far more difficult.

3HmoHu Xoap

Ecmeb 08a criocoba paspabomku npo2pammHoz0 obecrieyeHus. Mepeaoiti — coeaname 10 HACMOILKO MPOCcMebiMm,
Umobbl 8 HEM He bbla10 Hedocmamkos. Bmopoli — coename e2o0 HaCMOosbKO CAA0MHbIM, Ymobbl 8 HEM He bbis10
04e8UOHbIX HE0OCMAMKo8.
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Russian

PRAET LD C;: : SpanISh

582374,403126 m; 5410389.226910 m; 526.420173m WGS 34 /UTM zone 32N
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PHOTOMOD MAIN FUNCTIONS

Unknoun author
It's not a bug, it's an undocumented feature.

Heu3eecmHbiili aemop
3mo He 6ae, smo ¢uya.

+ Processing of aerial and satellite images

+ Aerial triangulation and block adjustment

+ Flexible strategy for DTM generation and editing
+ Contour lines building, editing and smoothing

+ 3D feature extraction

+ Orthomosaicking

+ Digital maps creation and output

+ 3D models creation

@ RACURS Software solutions and services in digital photogrammetry and GIS



PHOTOMOD SOFTWARE

Murphy's Thirteenth Law:
Every solution breeds new problems.

]

Cnedcmeue u3 3akoHa Mepdu:
Bcsikoe peweHue rnaooum Hosble npobaemel.

D)

{ ]|
|
==
=)
[—)'
I s |
—
=

=

+ Complete standalone DPW
One PC configuration for working with small projects

+ Distributed high productive network
environment
Any number of instances of each functional module
can be installed on a group of PCs connected to LAN
for large projects realisation

+ Complimentary workplaces
for using with systems of other vendors to increase
the overall productivity in making the most time
consuming operations such as 3D feature extraction
and DTM creation

Q RACURS Software solutions and services in digital photogrammetry and GIS WWW.IQcurs.ru



PHOTOMOD. SPECIAL EQUIPMENT

It works better if you plug it in.

- - 3akoH CammuHzepa
Stereo viewl ng Ecnu scmasume 8unky 8 podemky, npubop 6ydem pabomame ny4we.

Inspiring Innovation «

C) RACURS Software solutions and services in digital photogrammetry and GIS



PHOTOMOD MODULES

Grid Low
The machine program does what you told it to do, not what you want it to do.

3akoH lpuda
MawuHHasA npo2pamma 8bIrnoaHAem mo, Ymo 8ol eli NpuKasanu oesname,
a He mo, Ymo 66l 8bl Xomersiu, Ymobbl oHa Oenana.

PHOTOMOD Core — main system managing shell
PHOTOMOD AT — aerial triangulation measurements

PHOTOMOD Solver — block adjustment for central projection images
(Solver A) and for satellite scanner images (Solver S)

PHOTOMOD DTM — DTM creation

PHOTOMOD dDSM — dense DSM generation algorithm
PHOTOMOD StereoDraw — 3D feature extraction, 3D modeling
PHOTOMOD 3D Mod — 3D modeling

PHOTOMOD Mosaic — orthomosaicking

GIS Panorama 2011 Mini — digital map creation

PHOTOMOD ScanCorrect — compensation of geometric inaccuracy of
flatbed polygraph scanners

PHOTOMOD GeoCalculator — free geodetic calculator

¢ ¢ ¢ ¢ ¢ ¢ ¢

4
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PHOTOMOD. INPUT AND OUTPUT DATA

Laws of computer programming
The value of a program is proportional to the weight of its output.

3aKoHbI KOMMLIOMEPHO20 NMNPO2PAMMUPOBAHUSA
LleHHOCTb MporpaMmmbl MPOMNOPLMOHAIbHA KOIMYECTBY BblJAaBaeMblX €/ AaHHbIX.
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Digital maps ' m

GIS "Panorama"

Radar images

3D models
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PHOTOMOD AUTO

Aerial DTM extraction Orthomosaic seam lines
triangulation and filtering and color balancing
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PHOTOMOD IN CLOUDS

Partners

Expert

Provider »

i

\ Our Specials
Projects » andM.
Help

Join Our Mailing List

8e informed ab

RACURS

e

85 dats and imagery on web, d tablet

« Use for full-scale processing of SAR

GEOCLOUVD . SrOP

GEOCLOUD )

Photomod GeoCalculator Coordinate Syste

GeoCalculator & Direct eve latio

Photomod GeoMosaic ory

photo

Combine georeferenced images from any s

Photomod UAS AT & Camera calibration

Full photogrammetric UAS-oriented software info

Photomod Radar

e HOCESE sare ~

IOME OVERVIEW SOFTWARE DATA WORKFLOW TEAM CONTACT SIGN UP | LOG IN
Software
Categorles Company USS/Hour
AT & Camera calibration $476 —$1.95
d Lite AT & Camera calibratio $0.69 — $0.51
jonal PHOTOMOO for small scientific and edus

nto 2 single seamies” ad color-b3:

\

$0.50 — $0.37

$1.30 — $0.68

urs $1.52—50.76

u $276 —

Photomod Radar Viewer SAR Processing $0.86 — $0.56
SARviewer Info @

QGIS & GRASS GIS $0.86 — $0.51
QGIS - Open Source Desktop

Geoba Gis cag: GeoDa $0.86 — $0.51
Introduction to Spatial Data Ana ploratory (Spatial) Data Anah _&Spatial Regression info

SAGA GIS Hamb ty (SAG $0.86 — $0.51

System for Automated Ge:

CCADERS WORK WITH US

HSTR

Su[mr;‘lr?p
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PHOTOMOD TRAINING COURSES

- - From Murphy's technology laws
Individual or group training When all else fails, read the instructions.

courses may be organi_zed at the U3 3aKoHOoE8 Mepdhu 0 mexHono2usAx
client’s site as well as in Moscow. Ecnu HUYMo Apy20e He nomozaem, NPoOYMuUMe, HaKOHeuY, UHCMPYKYUko!

Typical duration of the
training: 5 or 10 days.
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PHOTOMOD. FACTORS OF DEVELOPMENT

Photogrammetric
technologies

4

4

[}

Demand in geodata |
|

\

T
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PHOTOMOD. TRENDS

Charles Kettering

My interest is in the future because | am going to spend the rest of my life
there.

Yapabz KemmepuHa

A uHmepecyroce bydywum Nnomomy, Ymo cobuparoCs nNPosecmMu Mam 6cHo
CB0H OCMAsIbHYHO H(U3Hb.

+ Photogrammetric technology progress depends on evolution of sensors and
platforms, increase in productivity of computer tools and new efficient algorithms
developments

+ One of directions of photogrammetric technology developments is the development
of special high-productive solutions for fully automatic creation of such products as
orthomosaics, terrain models and 3D-models

+ Cloud technology development leads to appearance of hew models of
photogrammetric production workflow and services

+ Modern photogrammetric algorithms allowing creation of accurate and detailed 3D-
models of cities and objects both as point clouds and vector models. Such models
can used as a spatial backbone of comprehensive 3D GIS

@ RACURS Software solutions and services in digital photogrammetry and GIS



Photogrammetry, remote sensing and geo-
information in big data era will face more
opportunities and more challenges when building
smart earth and smart cities. Our discipline will
surely contribute more to the sustainable
development of human society!

DEREN LI, Wuhan University, China
XXIII ISPRS Congress, 16 July 2016, Prague, Czech republic
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You cannot get the right answers if you don't have the right questions.
Tol He MOXtewb rosy4ums npPasusbHsle omeemel, ecau 'y mebs
Hem rpasusbHbIX 80MPOCOS.

Thank you for attention!
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