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VIIK 004.8
PE®EPAT

PosmizHaBanHa 00'ekTiB  3a 1HGPauepBOHUMH TEIUIOBI3IMHUMHU JTAHUMH
OTpUMaHuMU 3 JIpoHy — €BcTad’eB [leHuc, kBanidikaiiitHa podoTa MaricTpa, XapkKis,
Hamionansuuit aepokocmiunuii yHiBepcuteT iM. M. €. XKykoBcbkoro « XAly», KITbKiCTh
CTOPIHOK, BPaXOBYIOUU AOJATKHU 73, KUTBKICTh TaOMuIlb 17, KUIBKICTh PUCYHKIB 39,
KUTBKICTB JKepen jiTeparypu 19.

KJIFOUOBI CJIOBA: indpayepBoHi 300pakeHHs, iHGpayepBOHA Kamepa,
BUSIBIICHHS 00’ €KTiB, HEHPOHHA MepeKa, MallTHHHE HABYAHHS.

HIJIb: mocnigxeHHS 3aCTOCYBaHHsS 1H(PPAYEPBOHOI TEIJIOBOI KaMepu st
3aBJIaHHS BUSIBJICHHSI 00 €KTIB Ta BUKOHAHHS MOUTYKOBO-PATYBaJbHUX MICIH Ha 0asi
BITJIA BHOUI.

OBb’€EKT NOCIIJ’KEHHS: npotiecu ananizy iHppadepBOHUX 300paKEHb.

IMPEAMET AJOCJIIJIKEHHS: meTomm, Moaelm Ta 3acO0M BUSIBICHHS 00’ €KTIB
Ha 300pa)KeHHSX, OTPUMaHUX Bij iHGpauepBoHOi TernoBoi kamepu BITJIA.

3AJIAYI: anani3 0cobaMBOCTEN BUKOPUCTAHHS OJMAKHIX Ta CEPEIHbO-AAIBHUX
1HppauyepBOHUX 300pa)keHb; aHaji3 aJrOPUTMIB BHSABIECHHS 00 €KTIB Ha OCHOBI
O€3MIJIOTHUX JITaIbHUX araparTiB; BUOIp JaTaceTy; HaBYAHHS MONEPEIHbO HABUEHOI
MOJIEJIl; OLIIHKA pEe3yJbTaTiB BUSBICHHS OO0 €KTIB; NMPOBEACHHS EKCHEPUMEHTIB 3
PI3HUMH MOJCIJISIMH BUSIBJICHHSI 00’ €KTIB Ta MOPIBHSIHHS PE3YJIbTaTIB.

METOIN JOCII/’KEHHA: MeToan koMn’ tOTEPHOTO 30pY, METOIN BUSBJICHHS
00’€KTIB.

OTPUMAHI PE3VJIBTATU: po3pobiieH0 MOJeIh MAIIMHHOTO HABYAHHS, SKa
7A€ MOXJIMBICTH BUPINIYBATH 3aJadi 3aCTOCYBaHHA 1H(PpauepBOHOI TEIIOBOT KaMepH
IIpY BUSIBJICHH1 00’ €KTIB, 110 MOXE OyTH BUKOPUCTAHO MPU TMOIIYKOBO-PATYBATHHUX
Micisix Ha 6a31 BITJIA BHOUI.



UDC 004.8
ABSTRACT

Object recognition by infrared thermal imaging data obtained from a drone —
Denis Yevstafyev, Master Thesis, Kharkiv, National Aerospace University “KhAI”,
amount of pages 73, amount of tables 17, amount of figures 39, amount of literature’s
sources 19.

KEYWORDS: infrared imaging, infrared camera, object detection, neural
network, machine learning.

OBJECTIVE: research on the use of an infrared thermal camera for the task of
detecting objects and performing search and rescue missions based on UAVSs at night.

RESEARCH OBJECT: infrared image analysis processes.

SUBJECT OF RESEARCH: methods, models and means of detecting objects
on images obtained from an infrared thermal camera of a UAV.

TASKS: analysis of features of using near and mid-far infrared images; analysis
of object detection algorithms based on unmanned aerial vehicles; dataset selection;
training of a previously trained model; assessment of object detection results;
conducting experiments with different object detection models and comparing the
results.

RESEARCH METHODS: computer vision methods, object detection methods.
RESULTS OBTAINED: a machine learning model has been developed, which

makes it possible to solve the problems of using an infrared thermal camera in object
detection, which can be used in search and rescue missions based on UAVSs at night.
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BCTYII

AKTYaJILHICTh TeMH JTOCJIIZKEHHS.

AJTOPUTMH BUSIBJICHHS 00 €KTIB Ha OCHOBI O€3MUJIOTHUX JIITAJIbHUX arapariB
(BILJTA) mmpoko BUKOPUCTOBYIOTBCS JJISI PI3HUX 00JIaCTEH, TaKUX SK IHBEHTapHU3allis
JiciB, mporpamMu KaptorpadyBaHHS, MOHITOPUHT JOPOXKHBOTO PyXy, MOLIYKOBO-
pATYBaJbHI oOIllepailii, OXOpOHa Ta BIWCHKOBI 3aCTOCYBaHHS. 3aBASKU IIBUIKOMY
PO3BUTKY TIHOOKOro HaB4aHHA Ta mnepudepiitnux obuuciaenb BIIUJIA MoxyTh
3aBaHTaXyBaTu mnepudepiiiHi OOYMCITIOBAIBHI TMPUCTPOI aJrOPUTMAMHU IITYYHOTO
1HTEJICKTY, TAM CaMHM 30UIbIIYIOUH IXHIO IIIHHICTh Y BUILIE3TaJaHUX Mporpamax.

IndpavepBoni TemaoBi3iHI Kamepu garTh 3Mory bBIIJIA edexTuBHile
BUKOHYBAaTH 3aBJaHHS BHOYI ajie I LbOTO CIiJi MOOYIyBaTU MOJAEIb MAalTUHHOTO
HaBYaHHS, sIKa 3MOKe €()EKTUBHO BUPILITYBATH 3aBIAHHS BUSBICHHS 00’ €KTIB.

Mera nocJiigzKeHHs1 — JOCHIIKEHHSI 3aCTOCYBaHHA 1H(PPAYEpBOHOI TEIJIOBOI
KaMepH 71l 3aBJaHHsS BHUSBICHHS 00 €KTIB Ta BHUKOHAHHS MOIITYKOBO-PSATYBaJbHUX
Miciii Ha 6a3i BITJIA BHOuI.

Jyist mocATHEHHSI METH He0OX1THO BUKOHATH HACTYITH 3aBIAHHS:

- aHaji3 OCOOJMBOCTEM BUKOPUCTAHHSA OJMKHIX Ta CepeIHbO-AATbHUX

1H(payepBOHUX 300paKEHb;

- aHaJIi3 aJroOpUTMIB BUSIBJICHHS 00’ €KTIB HA OCHOBI OE3MUIOTHUX JIITAIBHUX

arnaparis,

- BUOIp maracery;

- HaBYaHHS MOIEPEIHHO HABUCHOT MOJIEIIL;

- OIIIHKA pe3y/bTaTiB BUSBJICHHS 00 €KTIB;

- TPOBEACHHS €KCIIEPUMEHTIB 3 PI3HUMU MOJICISIMU BUSIBIIEHHSI 00 €KTIB Ta

MOPIBHSHHS PE3YJIbTATIB.

O0’€exT I0CIiIZKeHHS] — IPOLIECH aHalli3y 1H(pauepBOHUX 300paKEHb.

IIpeameT aocaixxeHHs1 — METOU, MOJIEJI Ta 3aCO0M BUSBJICHHS 00 €KTIB Ha
300paKE€HHAX, OTpUMaHUX Bij 1H(GpauepBoHOi TermaoBoi kamepu BITJIA.

IlpakTuyHe 3HaYeHH OTPUMAHUX pe3yabTaTiB. Po3pobieHo Monens
MalTMHHOTO HAaBYaHHA, sKa Ja€ MOXJIMBICTh BUPINIYBAaTH 3aj7adl 3aCTOCYBaHHS
iH(payepBOHOi TEIUIOBOT KamMepu TPH BUSABJICHHI OO0 €KTIB, IO MOXe OyTH
BUKOPHCTAHO MPHU MONTYKOBO-PATYBAIBHUX Micisix Ha 6a3i BITJIA BHOUI.

Crpykrypa Ta obcsar kBajgiikaniiinoi podoru maricrpa. Ksamidikamiitna
poboTa MaricTpa CKJIaJlaeThCs 31 BCTYIY, 5 pO3/1IiB, BACHOBKIB, JOJIaTKIB Ta MEPEIiKy
nocuiianb. [ToBHMI 00csAT KBamidikaiiitHoi poOOTH MaricTpa CTaHOBUTH 73 CTOPIHOK,
B ToMy uncii: 39 pucyHkiB; 17 Tabnuilp; 1 1ogaTok Ha 8 CTOpIHKAX; MEPEIiK MOCUIaHb
3 19 naliMmeHyBaHb Ha 2 CTOpPIHKAX.



