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King Fahd University of Petroleum & Minerals

Interdisciplinary Research Center
Avlation and Space Exploration

The conclusion of the scientific supervisor on
PhD thesis titled:

«Development and Improvement of Automated Geodetic Methods for High-Rise
Building Deformation Control»

The presented PhD thesis of Ajar Ormambekova considers state-of-the-art and
significant questions of theoretical and hands-on studies of high-rise building
deformations. The work is dedicated to developing and improving monitoring methods
and technologies.

The research suggested a new approach for monitoring high-rise buildings,
leveraging the integration of low-cost digital camera systems and global navigation
satellite systems (GNSS).

The theoretical studies explored the low-cost digital camera system, determined
the necessary system parameters, and provided theoretical calculations of the system
outputs, which will ensure the required system accuracy.

The low-cost digital camera system's work was practically tested on a single
chain that included two QR targets and a low-cost digital camera.

The system simulation was carried out to generalize the results of the theoretical
and field studies. The simulation was performed for two monitoring cases:

- without GNSS support for low-level buildings;
- with GNSS support for high-rise buildings.

The simulation results proved preliminary conclusions about the system's
capabilities, especially for GNSS data incorporation. Therefore, the obtained results
provided the necessary scientific background for further system development, and the
suggested monitoring method should be considered promising, respecting the high
automation level.

Summing up, I am positive that the given PhD thesis is relevant and topical. The
thesis has scientific novelty and hands-on significance. The author Ajar
Ormambekova made a significant contribution and obtained new results. Therefore,
the thesis can be presented to the evaluation committee and, upon successful
evaluation, to the scientific committee for the final defense for the major 6D071100-
«Geodesy».
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Hlocomun/
YHUBEPCHTET HepTH M NONE3HBIX MCKOMAaeMbIX HMEHH kopons daxaa
Mexancunnanuapneiit neeneaosarensexnit uentp
ABHALMN 1 KOCMIYECKHX Hecaea0BaH i

3akoucHe HAYUHOT0 PYKOBOAHTEJSI 110
NOKTOPCKOI AHCCEpTaLHK MO Ha3BaHHEM
«PaspaboTka M coBeplUEeHCTBOBaHHE ABTOMATH3HPOBAHHBIX €0/IE3HYECKHX METOAHK KOHTPOJISA
Aedopmaumii BBICOTHBIX 31aHHIT»

B npencraBnennoii pokropckoit aucceprauun  Axap OpmambekoBoii  paccmatpuBaloTcs
COBPEMEHHBIC M 3HAYHMbIE BOMPOCHI TEOPETHYECKHX W MNPAKTHYECKHUX HCClenoBaHuii aedopmarimii
BBICOTHBIX 3.1aHHii. PaGoTta nocsiuieHa pa3paboTke H COBEPLICHCTBOBAHHIO METOMOB M TEXHOJOTH
MOHHTOpPHHTA.

Hccnenoranue npeanaraer HOBbIH NMOAX0A K MOHHTOPHHTY BBICOTHBIX 3/aHHi, OCHOBaHHBIH Ha
BHEIPCHHH O1OJLKETHBIX UM(POBBIX BHAEOKaMep H rnobanbHbIX HABUTALMOHHBIX CITyTHHKOBLIX CHCTEM
(FHCC).

B xopme wuccnemosaumit Gbuna u3yyeHa cucTema OIOMKETHBIX UHGPOBBIX KaMmep, OMpeeneHsl
HeoOXoAMMbIe NapaMeTpbl CHCTEMBI H MPOBeIEHbI TEOPETHYECKHE PacueThl BLIXOAHBIX CHTHANIOB CHCTEMBI,
KoTopble obecneyar TpeGyemMyr0 TOYHOCTb CHCTEMBI. « .

PaGota cuctemsl GromkeTHbIX UHGPOBBIX kKamep Gblia MpoBepeHa Ha NPaKTHKE HAa OAHHOYHOM LenH,
BKnroyatoeit e QR-MHILeHH H uHGpOBYIO Kamepy.

MoznenupoBanue cucTeMbl Ob110 NpoBeaeHo Ans 0600ueHH pe3yNbTaToB TEOPETHYECKHX H MOJIEBBIX
HcenenoBaHHi. MoaenpoBaHHe NPOBOAHIOCH VT ABYX CJTy4acB MOHMTOPHHTA:

- 6e3 noanepxku FTHCC nns ManostakHbIX 3laHHid;

- ¢ nopaepxkkoii THCC nns BICOTHBIX 3aHHIA.

Pe3ynbTaTel MONENHPOBAHHA NOATBEPAWIH TpeABApHTE/IbHBIE BBIBOABI O BO3MOMKHOCTAX
CHCTeMBI, 0CO6eHHO B uacTH yueTa aannbix THCC. Takum 06pa3oM, oty ueHHbIE pe3y bTaThl o0ecneynin
HeoGXONUMYIO HayuHylo 6asy Ans aanbHejiweil pa3spaGoTKM CHCTeMBI, a TNpPELTOKEHHBIH MeTOa
MOHHTOPHHTA ClleyeT CUHTATh NEPCNEKTHBHBIM, YYHTBIBasH BHICOKHH ypOBEHb aBTOMATH3aLHH.

PesioMHpys, MOry CKasaTh, YTO HACTOfIUAs JOKTOPCKas JMCCEpTaLHs ABIASETCA 3HAYHMOH M
akTyanbHoit. JluccepTauus o6nanaer Hay4HoOH HOBHM3HOH H NMpPaKTHYECKOH 3HAUHMOCTBIO. ABTOp ARap
OpmamGeKkoBa BHEC/Ia 3HAYHTE/IbHBIN BKJIAJ M MOMyYHIa HOBbIE pe3y/bTaThl. Takum o6pa3oM, HayuHas
pa60oTa MOseT GBITh PEACTAB/EHA ATTECTALIHOHHOH KOMHCCHH H, 1OC/IE YCNICLIHOH OLEHKH, KOMHTETY 1o
HayKe JUls HTOroBO# 3aluTbl no cneunansHoctH 6D071100 «Feonesunsy.

3apy06esHbli Hay4YHBIH pPyKOBOAHTEND

JIOKTOp TeXHHYECKHX HayK, npodeccop, IHMIOMHPOBAHHBIA HOTOrpaMMETPUCT

PykoBoauTesb 1abopaTopiu AMCTAHLHOHHOTO 30HAHPOBAHHA H aHANTH3A
MeXAMCUMIUTHHAPHBII HCCNEN0BATENbCKHI LIGHTP ABHAUHH H KOCMHYECKHX HCC/e/IOBaHHI
YuuBepeuTer HeTH U MONE3HBIX HCKOMaeMbIX HMEHH Kopons daxza /IToonuce/ Poman 1llyneu
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PecnyGnuka Kasaxcran, ropoa AnmMarsl,
Onunnanuaroe okTAGPA BE THICAYH ABAALATE YETBEPTOro rojia.

Teker nepesoma ¢ aurnuiickoro s3plka Ha PYCCKHH  A3BIK  BBITOJHCH
nepesonunkoM XKypreiGaesoii ['ynnas Myxameianiesnoit.
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Pecny6nnka Kasaxcran, ropox Anmarsl.
Omunnanuaroe OKTAGPS ABE THICAYH ABAJLATH YETBEPTOrO roia.

S, Kazakeesa Cayne CepHKOBHA, HOTapHyC HOTApHAIBHOIO OKpyra ropoja
AJIMathl, feificTBYIOUKIT HA OCHOBaHHH rocyapcTBeHHoi nuieH3un Ne 0001399 or 08
asrycta 2008 rona, BeyranHoii KoMuTeToM 1o opraHM3alMy NpaBoBOit NMOMOLIM M
OKa3aHHIO IOPHIHYECKHX YCHYr HaceneHHI0O MuHHcTepcTBa IOCTHUMH Pecmy6anku
KasaxcTan, cBHAeTeNbCTBYIO NOMIHHHOCTE NommuHcH nepeBomaunka JKypreiGaesoit

I'ynna3 MyxamenanueBHoi. JINUHOCTh MepeBOAUHKA YCTAHOBJIEHA, IEECTIOCOOHOCTD H
MOJIHOMOYHSA [IPOBEPEHEI.
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B3eickano: 195

- 5
VRN
SERL R ) |
= 3 B
4336 2ADY | 23F
(4= \ L N o T O
zEx St | £ 0 o
) Eiacer = 8 z32
) ) = =] ?
e = ¢
- 8 333 [y
™ - = 5. ©
,{—._‘.-‘ = ug:
p S <
p dx =z
L a: © o
- F=3
2o B
88 & B
@
:9
3
o
=
5}

ES7001947241011103720R241726

Horapuariuig Ic-apexertiy Bipered nomipl / YHHKANBHBIA HOMED HOTAPHANLKHOIO AENCTOHA
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