Recommendation letter

From foreign scientific consultant for dissertation work of doctoral student (PhD)
Dosbayev Zhandos Makhsutuly on the topic “Research of audio-based emergency
detection and classification”, submitted for the PhD degree in the specialty 6D071900
- “Radio engineering, electronics and telecommunications”

The dissertation work deals with the problem of detecting and classification of
emergency events using impulsive audio signals. The purpose of the dissertation work
is: the development of a deep learning model to detect and classify emergency events
using impulsive audio signals in real time for audio surveillance system.

The following results were obtained in the research work:

- A comparative analysis of machine learning models and methods for detecting
and multiclassification of emergency sounds was carried out.

- A dataset was collected that include 10,000 audio files by 8 classes such as cry,
fire, dog barking, explosion, gunshot, glass breaking and can be used in
machine learning models to detect and classify emergency sounds.

- A deep learning model with combination of CNN-BIiLSTM network was
created for detecting and multiclassification of emergency events.

- The created model was tested and evaluated.

The theoretical significance of this work lies in the learning of CNN-BILSTM
network using the collected dataset with 8 classes of emergency events. The practical
significance of the work lies on the possibility of using the learned model for audio
surveillance system to ensure safety in public places..

The research results were published in periodicals and international scientific
conferences.

The overall results of the work are excellent, such as the dissertation, work has
signs of relevance, scientific novelty also theoretical and practical significance.
Consequently, I believe that the dissertation work of Dosbayev Zh. M. on the theme
“Research of audio-based emergency detection and classification” submitted for the
PhD degree in the specialty 6D071900 - “Radio engineering, electronics and
telecommunications” corresponds the qualification requirements for dissertation on
specialty.



To sum up, the dissertation work is a completed research work performed at a
high technical level, has the unity and integrity of research. Therefore | consider that
this thesis meet the criteria of PhD degree and | recommend the author of the
dissertation work Dosbayev Zh. M. deserves the award ofa PhD degree in the specialty
6D071900 - Radio engineering, electronics and telecommunications”.

Azizah Suliman,

Dr. Associate Professor,
Faculty of Data Science and
Information Technology,
INTI International University,
Persiaran Perdana BBN,
Putra Nilai, Malaysia



¥CblHbIC XaT

6D071900 - «PagnoTexHWKa, 3/1eKTPOHMKA >X3He TeneKoOMMYHUuKaunsanap»
MaMaHAblFbl 60iMbIHWA PhD pgspexeciHe yCbiHbiNFaH aokTtopaHT (PhD) [oc6aeB
XKaHgoc MaxcyTynbiHblH - «AyaMocuUrHangap HerisiHge TeTeHLle >Xaffaninap/bl
aHbIKTay >K3He Knaccuiukaumsnayfbl 3epTTey» TaKblpblOblHAAFbI AUCCepTaLUANbIK
YKYMbICbIHA YCbIHbIC XaT.

Ancceptaumanblk >XXYMbICTa UMNYNbCTIK AblObIC CUTHaNAapbiHbIH, KeMeriMeH
TeTeHLe XaFfanapabl aHblKTay XaHe Knaccuukaumsanay maceneci kapacTblpbliFaH.
[unccepTaumsanblK XXYMbICTbIH MakcaTbl: [blObICTbIK 6akbliay >XYMeci YWiH HaKTbl
YyaKbIT PeXumiHge WMNYAbCTIK AblObIC CUTHAN4apblH KOM4AHY apKblibl TeTeHLUe
Xarfannapabl aHbIKTay >K3He Knaccugmkaumsanay ywiH TepeH OKbITY MOLENIH Kypy
6onbL Tabblnagbl.

3epTTey XYMbICbIHAA KefleCi HaTWXKenep asblHAbI:

TeTeHLWwe Xarjangarol AblobICTapabl aHbIKTay X3He
My/ibTUKNAcCUUKaumnsanay tancblpMachl YWIiH MalWHaAbIK OKbITY MoOAeNbAepi MeH
3MICTEPIH canbICTbipManbl Tangjay;

- Ailkal, epT, WUT YpYyi, XapblnbiC, Kapy-XapakKTblH >X3He Tepe3eHiH CblHYbl
cnsakrel 8 knacc 6oibiHWwa 10 QOO ayamo ainngbl KaMTUTbIH [AepPeKTep >XUHaFbI
YXUHaNAbl XX3HEe TOTeHLUe OKuFanap AblObICTapblH aHbIKTay X3He Knaccugmkauusnay
YMTiH MallHabIK OKbITY MOAeNbAepiH Kypyfa nanganaHolngb.

- TeTeHLWe >Kaffainapdbl aHblKTay >3He Knaccuukaumsnay ywiH CNN-
BiLSTM eniciHiH KOMGMHaUUsACLl 6ap TepeH OKbITY MOZeNi Xaca/blHAbI.

- O3ipNeHreH Moaenb TeCTiNeH i XaHe 6afranaHApbl.

Byn >XXYMbICTbIH TEOPUANbIK MaHbI3AblNbIFbl TOTEHLe XaFjannapabl 8 Knacc
OoMbIHLWIA XacanfaH [AepekTep >XWUbIHTbIFbIH MNaiganaHa oTbipbin, CNN-BiLSTM
XeNiCiH OKbITyFa Heri3genreH. XXyMbICTbIH NPaKTUKa/blK MaHbI3AblIblFbl KOFamablK
opblHAapAa Kayinci3gikTi kamTamacbl3 eTy YWiH ayaunobakblnay >Kyineci peTiHae
KongaHyblHAA 601bIN Tabblnagbl.

3epTTey HaTwKenepi Mep3imai 6acbinbiMaapAa XXaHe XasblkapanblK FblibIMU
KOH(hepeHUusnapa xapusanaHfaH.



JKYMbICTBbIH  >Kannbl  H3TUXKeNepi )Kofapbl AeHreife, aran aWTKaHga
AMCCepTaUMAbIK XXYMbIC, XYMbICTbIH, 63€KTINITI, FbIIbIMU XaHa/bIfbIHbIH TEOPUASbIK
XKoHe npakTuKanblK MaHbl3bl 6ap. Con cebenti, XX. M. [loc6aeBTblH, 6D071900 -
«PainoTexHuKa, 3/IEKTPOHMKA X3HE TeNleKOMMYHUKaumanap» mamaHblFbl 60MbIHLLIA
PhD papexeciH anyfa VYCblHbIIFaH «AyauMoCUrHangap HerisiHge ToTeHue
XaFfjannapabl aHblKTay J>XK9He Knaccuukaumsnayfbl 3epTTey» TakblpblObIHAAFbI
anccepTaumsanblk KYMbICbIH  PhD  fbinbiMyM - 9peXKeciH any YWiH KOWbINaTbIH
OINIKTINIK TananTapbliHa C3KeC Kenefi Aern CeHeMiH.

KopbITbiHAbINAA — Kene, AUCCEPTAUMANbIK XKYMbIC >KOFapbl  TeXHUKasblK
JeHreinfe opblHAanfFaH, 3epTTeyAiH O6IpTyTacTbiFbl 6ap >X3He asKTalFaH 3epTTey
XYMbICbl 60nbIN Tabbinagbl. COHAbIKTaH Oy AUCCepTauMANbIK XXYMbIC KOWbIIFaH
Tanantapfa CoWKec Kenedi fen ecenTeMiH >K3He AMccepTauusnblK >XXYMbICTbIH
aBTopbl [locbaes >X. M. 6D071900 - PaaMOTeEXHMKa, 3/1EKTPOHMKA XK3He
TeNeKOMMYHUKaLManap» MamaHAblFbl 60MblHWA PhD fbiibiMK  [JapeXXeciH anyfa

namblIK.
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