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specialty 2.2.13 - "Radio engineering, including television systems and
devices"

With the increasing evolution of wireless communication technologies, there
Is still a need for higher data rates, increased system capacity and improved
quality of service. OFDM WiMAX technology is now considered one of the
most widespread wireless broadband solutionsin urban areas, capable of
faster adoption and lower costs than standard wired options.

In the work, the author proposes to use appropriate adaptive modulation in
wireless networks based on SISO and MIMO OFDM WiIMAX, which allows
increasing network performance in the case of non-line-of-sight
communications typical of urban environments.

The reliability of the results of the dissertation work is confirmed by the
correct use of the theory of matrix analysis and linear algebra, the theory of
space-time signal processing at the antenna array outputs and computer
modeling and the experimental results obtained, consistent with theoretical
and practical information from scientific and technical sources, approbation
of research works on scientific -practical conferences at various levels.
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- Presentation of a three-dimensional WiMAX channel model for modeling
wireless communication systems.

- Description of ways to increase the throughput of a communication system
and reduce MSE of images based on the use of spatio-temporal signal
processing.

- Development of an adaptive algorithm for spatial signal processing.

- Analysis of simulation results using an adaptive algorithm for spatio-
temporal signal processing.

- Presents the results of modeling the transmission of blackéand-white and
color images over a wireless communication channel, which reduced the bit
error.

Notes.
1. There are no explanations for SISO and MIMO.
2. There is not enough explanation for MSE.

3. In this work, orthogonal frequency multiplexing technology was
chosen as a signal model, but in the abstract this choice is not
sufficiently justified.

4. More figures or block diagram are needed to explain the adaptive
algorithms.

The identified comments do not reduce the overall value of the results
obtained.

Remark does not reduce the overall value of the dissertation work and does
not affect the main theoretical and practical results of the dissertation.
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Conclusion.

Judging by the abstract, the content of the dissertation fully reveals the
solution to the scientific problem. The main results of the dissertation
research are presented in 11 publications, of which 2 articles in the journals
of the Higher Attestation Commissionand 5 articles in Scopus and Web of
Science.

| believe that in general, the thesis of Jaleel Sadoon Jameel “an adaptive
algorithm for transmitting images over a wireless communication line based
on the MIMO principle” is a scientific qualifying work and meets the
requirements of the Regulations on the procedure for awarding academic
degrees for PhD dissertations, and its author deserves to be awarded PhD
degree of technical sciences in specialty 2.2.13 — “Radio engineering,
including television systems and devices.” |
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OT3bIB

Ha aeTopedepar guccepTauum
Oxanuna CagyH Oxxamuna

«AJaNTUBHbLIA aNrOPUTM Nepeaayu usobpakeHuit no 6ecnpoBoaHON ceTn Ha ocHoee meTtoda MIMO»
(“ADAPTIVE IMAGE TRANSMISSION ALGORITHM WIRELESS BASED MIMO PRINCIPLE"),

NPeACTaBNeHHOW Ha COMCKaHUE Y4eHoit CTeneHu KaHaMaaTa TEXHUYECKMX HayK NO CneuuanbHOCTH
2.2.13 «PafnOTEXHMKE, B TOM YUCNE CUCTEMBI U YCTPOICTBA TENIEBUAEHUAY

HecmoTpa Ha pa3suTHe TexHonoruit 6ecnpoBoOAHOM CBA3M, NOTPEBHOCTL B 60NEe BbICOKMUX CKOPOCTAX
nepefaun AaHHbIX, 60/blIe NPOU3BOAUTENBHOCT CUCTEMbI U YYYLLIEHUU KayecTBa 06CAyKUBaHMA NO-
NpeXXHemy CyuiecTsyeT. B HaCTOAWMN MOMEHT TEXHONOTUA MYyNLTUNNEKCUPOBAHUA C OPTOTOHANbHbIM
AeneHvem yacror 8 cet WiMax (OFDM WiMax) cuutaetca ogHMm U3 Hambonee pacnpoCTpaHeHHbIX
6ecnpoBOAHbLIX WMPOKONONOCHLIX PELEHWIH, MCNONb3YeMbIX B ropoaax. Takasa TexHoNorus obnapaet
npeumyuiecTBom 6osiee 6bICTPOro BHEAPEHWA N HU3KOWM CTOMMOCTU MO CPABHEHMIO CO CTaHAAPTHLIMM
NPOBOAHBLIMMK PELUEHUAMM.

B paboTe aBTOpOM NpeaNoKeHo MCNoNb30BaHWE COOTBETCTBYIOLLEN afAanTUBHOM MOAYNALMK B
6ecnpoBoaHbIX ceTAX Ha 0CHOBE cucTem SISO 1 MIMO OFDM WiMAX. 3To no3B0AseT NoBbICUTH
NPOU3BOAUTENBEHOCTL CETH B YCNOBUAX KOMMYHUKALMK NPU OTCYTCTBUM NPAMON BUAMMOCTH,
XapaKTepHOM ANA ropoACcKoN cpeasi.

£OCTOBEPHOCTb PE3yNLTaTOB UCCAEA0BAHMA, ONMUCAHHBIX B AUCCEPTALMM, NOATBEPKAAETCA NPABUNLHbIM
NPMMeHeHUeM 3HaHWI TEOPUU MaTPUYHOTO aHaNN3a U IMHENHOW anrebpbl, TEOPUM MPOCTPAHCTBEHHO-
BPeMeHHO 06paboTKM CUrHaNOB Ha BLIXOAAX HTEHHbIX PELLETOK, KOMMbIOTEPHOrO MOAENMPOBAHMA, a
TaK}Ke pesyabTatamu NPpoBeAEHHbIX IKCMEePUMEHTAbHbIX UCCEA0BaHWUIA, COMNACYIOLWMXCA TaKKe C
TEOPETUYECKUMU M NPAKTUYECKUMU AaHHBIMU U3 HAYYHO-TEXHUYECKUX UCTOUHUKOB, U anpobauueit
Hay4HO-UCCNeA0BaTEIbCKUX PABOT Ha HAYYHO-NPaKTUYECKUX KOHpEepPEeHUMAX Pa3IMYHOTO YPOBHS.

Pe3ynbTaTbl UCCIEA0BAHMSA, Bbi3biBalOLLME HAMBONBLLMIA HayYHbIN UHTEpeC:

- NpepcraeneHa TpexmepHan mogens kaHana WiMAX ana MoaennpoBaHMa cuctem becnpoBogHoOM
CBA3MN.

- OnucaHbl cnocobbl NOBbIWEHWA NPONYCKHOW CNOCOBHOCTM CUCTEM CBA3U U YMEHbLLLEHUS 3HAYEHMA
pacyeTa cpeaHeKBaApPaTUYHOM OWKNBKKU (MSE) n3obparkeHnit C NOMOLLbIO NPOCTPaHCTBEHHO-BPEMEHHOM
06paboTKU CUrHaNoB.

- PaspaboTaH aganTuBHbIi arOpuTM NPOCTPaHCTBEHHOM 06PaboTKM CUrHaNOB.

- llpoaHann3nposaHbl pesy/ibTaTel MOAGNMPOBAHUA C UCMO/b30BAHWEM aAanTUBHOMO aropuUTMa
NPOCTPaHCTBEHHO-BpemMeHHOM 0bpaboTKu CUrHanos.

- lpeAacTaBneHbl pesynbraThl MOAENMPOBaHUA Nepeadu YePHO-6ENbIX 1 LIBETHbIX N306paXeHuit No
KaHany 6ecnpoBoAHON CBA3M C YMeHbLEeHWeM KoabduLMeHTa BUTOBbIX OLMBOK.

3amevyaHusa:



1) O6vacHeHuAa cuctem SISO u MIMO oTcyTCTBYIOT.

2) HepoctaTouHO 06bACHEHUIA pacyeTa cpegHeKBaapaTUYHoMU owmnbkm (MSE).

3) B paHHOI paboTe B Ka4ecTBe MOLEAW NPONCXOKAEHWA CUrHaNoB Gbina BbIBPaHa TEXHONOTUA
OFDM, onHako B asTopedepaTe 3T0T BbibOp AgocTaTOUHO 06OCHOBaH He Bbin.

4) [Ona obbAcHEHMA afanTUBHbIX anropUTMOB HeoBXxoaMMOo Bonbluee KONMYECTBO PUCYHKOB UK
Bnok-cxem.

BbifBNIEHHbIE 3aMEYaHUA HE CHMMKAIOT 06LWel LEHHOCTU NONYYEHHbIX PE3YNbTaTOB U HEe YMansioT
OCHOBHbIX Pe3y/IbTaTOB TEOPETUYECKMX U NPAKTUHECKUX UCC/IEA0BaAHMIA, ONUCAHHBIX B AUCCEPTaLLMK.

3aKkN4YeHue:

Ha ocHoBe aBTOpedepaTa MOXKHO 3aKNIOYUTD, YTO COAEPIKAHUE AUCCEPTALUM NONHOCTBIO pacKkpbiBaeT
pelweHue HayyHoi npobnemsl. MNaBHble pe3ynbTaThl UCCAEA0BAHUA, NPEACTABNEHHOIO B auccepraymum,
OTpakeHbl B 11 nybnvkaumax, U3 KOTOPbIX ABe HaneyaTaHbl B XKypHanax, BKAOYEHHBIX B nepevyeHb
Bbicwew aTTecraumoHHoi komuccuu (BAK), u nath — 8 6asax Scopus u Web of Science.

Ha mon B3mag, HayyHaa KBanuduKaumoHHaa pabota Qxanuna CagyH dxamuna «AganTUeHbINA
anroputm nepeaayn usobpaxexuii no 6ecnpoBogHOM ceTn Ha ocHose meToga MIMO» COOTBETCTBYET
TpeboBaHnAm MoN0XKEHUA O NOPALKE NPUCYIKACHNA YYEHbIX CTENEHEN, a ee aBTOpP AOCTOWH
NPUCYXXAGHUA eMY YYEHOU CTENeHN KaHAMAaTa TEXHUYECKUX HayK MO cneumnanbHocTH 2.2.13
«PafMOTEXHUKA, B TOM YMC/Ie CUCTEMbI U YCTPOMCTBA TENEBUAEHUAY.
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