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Department on Mechanics

One of the eldest in al-Farabi KazNU

Was established in 1935 (KazNU — in
1934)

Three levels of training In
specialty:

1. 5B060300 — Bachelor Program;
2. 6M060300 — Master Program,;
3. 6D060300 — PhD Program.

Main directions of development of
educational and scientific activities:

Theoretical and celestial mechani

Fluid Mechanics (plus renewable

energy)
Mechanics of machines and
mechanisms (plus robotics)

this
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Space engineering and technologies

In 2010 Department of Mechanics had
opened the new specialty «Space
engineering and technologiesy.

Now we implement three levels of training
In this specialty:

1. 5B074600 — Bachelor Program;

2. 6M074600 — Master Program;

3. 6D074600 — PhD Program.

In 2015 by National Program of Innovative
and Industry Development of RK (NPIID-2)
new individual education trajectory had
been opened «Information technology of
space monitoring systemsy within Master
Program on specialty «Information
systemsy. This IET Is realized at the
Department on Mechanics.




Subjects, studied on the specialties

«Information technology of space
monitoring systemsy,

enrollment - 2015, 2016:

- Satellite communications;

- Basics of computer-aided design;

- Space technologies for Earth observation;

- Applied microelectronics in space
facilities;

- Applied sciences on Earth and ecological
management;

- Treatment methods of satellite data;

- Ecological mathematical modeling;

- Application of GEONETCAST for
monitoring of environment of industrial
regions;

- Monitoring of transport system state;

- Monitoring and management of nature
resources;

- City planning and building management.

«Design of the spacecrafty,
enrollment - 2016:

Structure and mechanisms of the
university nano- and microsatellites;

Basics of computer-aided design;

Design and operation of the spacecraft
ground automated control complexes;

Ballistic and navigation support of the
aerial vehicles;

Spacecraft mission planning;

CAD/CAM/CAE design at space
applications;

Spacecraft electrical system design;

Thermo-mechanical design of the
satellites of micro- and nano- type;

Designing of the systems for spacecraft
motion control and navigation;

Applied microelectronics in space
facilities.



QUALITY CONTROL

For new curricula the expert’s positive conclusions were received from:
Akira Iwasaki, Professor of Engineering Space Application Laboratory, University of Tokyo, Japan
Arno van Lieshout, Professor of University of Twente, Netherlands (partner on Tempus)
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RETRAIN ACADEM IC TEACHERS

a INSTITUTE OF CYBERNETICS KLAIPEDA

at Tall University of Technology

UNIVERSITY
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Tallinn, 14 November 2014

This is to certify that
This is to certify that
Ms. Makpal Nogaibayeva of. Dr. Zaure Rakisheva
has participated in the training on the new curricula: R it 2 " o

parttnpatc(f in the training on the new curriculum
COASTAL PROCESSES AND ENVIRONMENTAL MANAGEMENT DCESSES AND ENVIRONMENTAL MANAGEMENT
the SESREMO project jointly by Tallinn University of Technology

ENVIRONMENTAL MATHEMATIC MODELLING FOR WAVE DYNAMICS versity on 0114 November 2014.in the amount of 72 contact hiours

and
PREVENTIVE METHODS FOR COASTAL ENVIRONMENTAL PROTECTION

CO urses: organized within the SESREMO project jointly by the Institute of Cyberetics at Tallinn University

« COASTAL PROCESSES AND
ENVIRONMENTAL MANAGEMENT;

« PREVENTIVE METHODS FOR
COASTAL ENVIRONMENTAL
PROTECTION;

« ENVIRONMENTAL MATHEMATIC
MODELLING FOR WAVE DYNAMICS.

Organizer: Institute of Cybernetics

at Tallinn University of Technology
Participants from KazNU (Faculty of
Mechanics and Mathematics):

Zaure Rakisheva,

Makpal Nogaibayeva
31.10.2014-15.11.2014.




R - :
STAFF TRAINING

Teacher training in Moscow: course on
software ENVI and SARscape, 30.11.2015-
09.12.2015

Zaure Rakisheva, Makpal Nogaibayeva,
Gulnara Mayemerova, Nazgul Kalieva,
Zhanbolat Lyazat

EXELIS
B Visual information Salutions SOVZOND
. Authorized ENVI Partner
certifies that
Makpal Nogaibayeva
fas successfully completed the course
SARscape from December 7th to 9th, 2015

OEN

000 «Cos3010»

HaCTOAWMM CEPTUOUKATOM NOATBEPHAAET, YTO

Certificate # 1921508/EN
In Witness Whereof, this certificate is awarded Hozailbacea m‘lm Opaab'aesua
December 9¢h, 2015 npowna oby4eHne no Kypcy:

fias successfully completed the course
V| from November 30th to December 4th, 2015
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PerucTpaumonHbii nomep: 1921503 certgﬁes that *:) ér
Makpal Nogaibayeva P

leHepanbHbii AMPEKTOP B

000 «Cos3oHa»
Muxaitnos B.W.

Certificate # 1921503/EN
In Witness Whereof, this certificate is awarded
December 4th, 2015
Elena Gorbacheva Alexandra Skachkova
Lead Specialist of remote Specialist of remote

sensing data processing sensing data processing




R - :
MASTER CLASSES

KazNU has invited the lecturers
for master students:

- Prof. Vasily Kopenkov from Samara State Aerospace University,
Russia, read lectures on subject: “Basics of remote sensing”
(December, 2015)

- Prof. Akira lwasaki from Tokyo University read the subject “Satellite
data processing” (March, 2016)



ECOLOGICAL MONITORING SERVICE OFFICE

Our department with the Faculty of Geography and Environmental Sciences had organized the Center
of Space technologies and RS. It was approved by Academic Council of KazNU (prot. Ne3 from

26.12.2016

The MoU had signed with:
University of Twente (Netherlands)

JSC «Galam» (Kazakhstan
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Nano-satellite «Al-Farabi-1»

The first student nano-satellite in Kazakhstan was developed by students of our
specialty «Space engineering and technologies».




Research works of our master students In
specialty «Information technology of
space monitoring systems»
(enrollment 2015)



CREATING THE THREE-
DIMENSIONAL CITY MODELS BASED
ON REMOTE SENSING DATAAND
TOPOGRAPHICAL MAPS

Zhetpissov R.



Source Data / Procedural modeling

- Remote Sensing Data: very high-resolution orthoimagery

from archive.
- Topographical data: 1:1000 scaled map of the city of

Zhezkazgan.
- No stereo imagery / no lidar data.

extrude(height Hl
m (heig > |

height |5

5M




Model creation

Grid Size 10m | Local DZHE4



CITY 3D SCENES
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GEOENVIRONMENTAL MONITORING OF
CHANGES OF DELTAS OF RIVER ILY BY
METHODS OF REMOTE SENSING

Ibrayeva A.



Making mosaics for 1977 and 2015

Seamless Mosais Tool (on the left - to add images to create a mosaic, on the
right - automatic construction of stitching line and image preview)




Identification areas of interest for learning
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Selection of the most appropriate method for the classification

e Method of parallelepipeds (Parallelepiped)

Minimum spectral distance algorithm (Euclidean metric, Minimum
distance)

Algorithm of Mahalanobis distances (Mahalanobis Distanse)

The method of maximum likelihood (Maximum likelihood)

Classification by the method of spectral angle (Spestral Angle Mapper)
Classification using neural networks

The best results were shown by using neural network algorithm, which is the most
progressive and modern of image processing.




Map construction

“Integrated card of dynamics of delta landscapes of river Ily for 1977-2015"
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sIntegrated card of dynamics of delta landscapes of river Ily for 1977-2015
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The results of the
detection of changes




THE POSSIBILITY OF USING OF THE SPECTRAL

SIGNATURE LIBRARIES FOR THE ANALY SIS OF

MULTIBAND IMAGES FOR THE TERRITORY OF
THE REPUBLIC OF KAZAKHSTAN

Sydyk N.



Discovering clay minerals by Band Math tool
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Copper deposits by Spectral Angle Mapper

Layer Manager
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Pyrite deposits
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Conclusion

- The north-western part of Lake Balkhash has a large concentration of
different types of minerals;

- Methods of spectral angle is more effective to search for specific ores;

- The use of spectral signatures libraries for the analysis of territories is
one of the most reliable and advanced methods of exploration;

- Most of the ore was found in a certain square area near the lake. This
IS due to the fact that there is a large amount of recycled waste
Balkhash Mining and Metallurgical Combine.

- The abllity to use remote sensing data for exploration of deposits would
greatly expand the possibilities of geological and intelligence services
with less material and moral means.



MONITORING OF VERTICAL
DISPLACEMENTS OF POINTS OF THE
EARTH SURFACE OF THE ASTANA
CITY

Baimenov E.



Stable scatterers of the House of Ministries (center), the Supreme Court (top left), the parliamentary
complex and the presidential administration (high-rise buildings in the background) and the residence
of the President of the Republic of Kazakhstan (in the background). Stable reflectors along the
waterfront




Stable building the shopping center ""Khan Shatyr" and dynamics of settling skyscrapers
buildings to the south of it
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Stable scatterers on building the Ice Palace "Alau" (right), football stadium "Astana
Arena' (left) and cycle track "Sary-Arka" (background)
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Dynamics of subsidence of a building in Akmola CHP (combined heat and power) -2 - up
to 4 cm in 2 years. The most intensive building settles on all the considered area of 10x10
km in Astana
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SATELLITE MONITORING OF OIL IN
WATER RESERVOIRS

Kyrbay B.



This oil spill was detected in the Kazakhstan sector near the port of Aktau in
06/10/2015. its length composes more than 95 km. The area of the oil spill is
20.5 km?




Pictures oil spill after the fire on the platform Guneshli in the
Azerbaijani sector of Caspian Sea Sentinel-1A for 12/07/2015
(left) and 13/12/2015 (right)
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at 13 December 2015 this figure increased. The maximum area of the oil spill is 231.8 km2. The total
area of the oil spill on this day amounted to more than 490 km?



SPACE MONITORING TO PREDICT
AND ASSESS THE SITUATION OF
MUDFLOW
IN ILE-ALATAU

Nazyrova D.



Photogrammetric processing
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lle-Alatau Aspect Map
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lle-Alatau Geobotanical Map
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METHODS OF IMPROVEMENT OF
RADIOMETRIC AND GEOMETRICAL
PARAMETERS OF ERS IMAGES

Menkhan R.



Taken the satellite image for the pre-processing from the Resurs-DK satellite
(Russia) with the distortions (in the form of vertical stripes) across the image
height.




Processing is performed existing combined method, by adding the pixel
brightness values of neighboring columns.




Made a modification of the above algorithm.

T'padHKH SIPKOCTHBIX MOKa3
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Pre-processing is performed.




The possibility of using open data for
space monitoring problems

Beisenbinova L.



Geoportal Korgalzhyn Reserve was developed NEXTGIS open
platform. Geoportal is available here
http://korgaljyn.nextgis.com/resource/55/display

Appearance Ul Geoportal published a web map is shown in Figure -
The boundary of the reserve. Vector data from Openstreetmap,
http://www.openstreetmap.org
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http://korgaljyn.nextgis.com/resource/55/display
http://www.openstreetmap.org/

Soil map showing the distribution of soils on the Earth's surface, their
characteristics and properties.

Soil map of UNESCO Soil Map of the World —
http://gis-lab.info/ga/world-soil-maps.html
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Climatic map Korgalzhyn Reserve
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Thus, the Geoportal Korgalzhyn reserve allows any interested
party to obtain a comprehensive set of information about the
reserve
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Satellite image of the reserve from the Landsat-8 satellite



Methods of construction and use of
the DEM (digital elevation model)

solutions for monitoring problems

Akhmetkarimkyzy A.



Fields of GMW (granular mineral waste)
In the field of minerals

Aerial Photo, 4 October 2007 Aerial Photo, 19 May 2008




« Moaym Onepawm TIN Bexropa [loproowTamt Matpruaseicor Pamerxa Peascmposawe Cepenc Onda  Cnpaska Berxoa
e $ DB S D0 NX BR0E0 B9cE PH REP Ve y EEADD
- S8 HEHEREnN B4 EBEBER | mu= AN oH-

LR

QAAR ) & &6 OO i BB B JE

Lood
W2 S AT nasel

-
3D model of maps of grained 3D model of maps of grained
industrial waste in 2008 industrial waste in 2009



Icators

d

tative In

)
-
©
-
@)

(-
@)
)
(7))
-
)

e

)

O

)

from 2009 to 2011

IS WI

Comparative analys




Maps of granulated production waste in the field of
mineral resources for the period 2007 to 2011
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The filtered differential
Interferograms on area of
underground developments and
open-cast mining's

Issin D.



Evaluation of the dynamics of ground subsidence In
Zhezkazgan




Dates of images from Sentinel 2

- 1) 05.07.2016

. S1A IW SLC_ 1SDV 20160705T023340 20160705T02
3407 012007 012898 C127

. 2) 15.09.2017

. S1A_IW SLC_ 1SSV 20160915T023400 20160915T02
3429 013057 014B31 6903.SAFE
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Filtered differential interferrogram in the area of underground
workings (1) and opencast mining (2) - the territory of the city of
Karaganda

Figure 1 clearly stands out of the intensive Figure 2 is detected not only the relief of surface pits,
subsidence of the earth's surface. but decorrelation visible changes associated with the
deformation of boards.

date pictures : 2015-04-30/2015-05-20 date pictures : 2015-04-30/2015-05-12
time base- 20 days time base- 12 days



Space monitoring of water
resources

Chepashev D.



Classification of image pixels
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Lake square changes

SQUARE OF TENGIZ LAKE,
sg.km
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Recovery of Tengiz lake
since 2010 till 2016
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Remote monitoring of the geo —
environmental state of the district
of the Karaganda coal basin

Imangaliyeva B.



Aim of the work

ENVI through software to process the data
obtained from the satellite Landsat 5 and 7 of the last
10 years, and to observe the change of vegetation
and to make the analysis.
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Schedule of classes a ratio of NDVI, vegetation state for 10 years, and the volume of space

The analysis leads to the conclusion that the positive growth trend observed in the ecological
status of the vegetation cover. Increased vegetation areas due to climatic factors for 2015 and
2016, when there was a significant increase in precipitation during the spring and summer.



The numerical forecast of
weather and storm activity In
Almaty with WRF
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The pressure and temperature in Almaty
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