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The use of unmanned aerial vehicles (UAVs) in geophysical work is becoming a very popular area in the field
of modern geological exploration. The advantage of unmanned systems is the optimal ratio of the quality of
research results with a significant increase in work productivity and a decrease in cost. In this regard, the im-
provement of field techniques and the processing of UAV materials is of particular interest for exploration. On
the subject, there are a number of unresolved issues that have been revealed to some extent as a result of the
author’s comparison of ground-based magnetic exploration and aeromagnetic survey data.

The purpose of the study was to assess the possibility of a full-fledged replacement of ground magnetic
exploration work for aeromagnetic survey using unmanned aerial vehicles. The comparison of different types of
magnetic survey is relevant, since on the basis of the actual material, the possibility of using an alternative more
productive method — aeromagnetic survey using modern UAVs — instead of traditional expensive ground-based
magnetic exploration works is analyzed.

To compare the results of the studies, actual material obtained from field work on an area of 13,4 km? was
used. Based on the databases, maps of anomalous magnetic field and graphs on several geophysical profiles
are built. Results of magnetic survey in air and ground versions are analyzed; correlation relationships between
data of ground pedestrian magnetic survey and aeromagnetic system on An-3 and UAV aircraft are established.

Based on the results of the study, correlation and determination coefficients were obtained, which indi-
cate that geophysical methods on UAVs adequately occupy their place between classical aerogeophysics and
ground-based pedestrian survey. Moreover, aeromagnetic survey using UAVs is able to replace pedestrian mag-
netic exploration during work at the same heights.

Based on the results of the study, methodological recommendations for the production of aeromagnetic sur-
vey on UAVs were compiled

Key words: unmanned aerial vehicle; aeromagnetic survey; correlation; magnetic field; anomaly; regression analysis; obser-
vation network; vertical derivative; gradient zones; flight altitude

Aaéaa 18, A 3y48 3a4TO TTAEAATED 680, VT- T3341 8071 effieaaTaATey YAEyAOAY Ofida-
Aayaai1as TTenéat a6aias 1anoToTeaa- iTagdiea 6ETOOAEYO0ETITO0 cadeneiThiodé
ieé Ta 04ddeoToee ATAOT+ITAT Cadaéeacly, Taxao dacoelvacaie TacaliTé TAgAdTAITE
ATadai éa+anocadi10é Tacadeae 1T Todaleca- TadfeoTdacaddée € aydTiadieoiTé NUATETE
0éé & ToTAadaaiep AONTETOT+ITé TadTeoiTé fafaiTedod Ai-3e ATEA
fiuaTée a aydT- € TacaiiT1 aadeaioad [3; 5; Odéup enneaataaiey yaeyaony Toaiéa
6]. Ta TAITI &c¢ TAGATAGORATO0 TAATT-TTA-  ATCiTeiT0E TTETTOATITE cATaTl Tacdi 106
6edTal0 TAUAGOTAANTROAA TOTAAAATIO04AT-  TadTe0ToacadaT+i00 daaTo 1a aydTiadieo-
Oece+anéed enfedatTaaieé daciao TTeRETaqd 0p fUaTéd A TTITUUp AAfRTEeeToTad eaoa-
yoaTTA Aéep+aT0 aydTiadieofay fldTéa fa  0AeUTOO0 aTTadaoTa
fiai Tedod AT-3 Tafiwoada 1:25 000, ayoT aa- Caaa+e efnfneaaTaaiey:
feofay fiGaTéa Ta AANTEETOITI E30acaeliTi — ATTTRA0AAé0l TA0Taeéd e dacdétoacd
arradcacd (ATEA) 1afip0aaa 1:10 000 & Tacdi- Taaépadieé 1a0Taaie TacdiiTé 1aiieor-
704 Ta4T1e0T0acadaT+=10a 0aaTod Tanwoada  dacadaée e aydTiaifeoiTé nudiee faAi-3 e
1:10 000. Ta TATTA4 1a040€aéTa Tacdaifas  ATEA;
enneda é ficadéaid giivaol
ayoTie é
0TOAcAAaT-T00 daaTo T

Agodagi
gafa oai
+AneTAT
TTeITHO
Tadieo a
iop fid i U 60 1adieo TTiTUlp
ETOTO0A Tacadapo AGNTETE TOTECATAE0AE- NOATAT Ta6+TTé dacdaaToAT iTHoe 04T O
iTROUp & TecéTé MoTe T TRoUD BAATo TOTTRe-  eRfeAATAATSY. TTROAAMOATT ATABECA TOAGS-
046UTT TApAOTATTE TadTeoToacadace. gaveé TT daNn1a082a31 Té 08414 a0yAacAT 8ya

TandeorTi  efnedataaiey  adniooTadon 208z ai 100 ATTOTATA. AOYagaiT, 0T dafre-
Tadfeoiay fvuaTéa a aydT- e Tfacaiiti E€ToT04 eadacdenita arradaol — ToTTheodel-
aadeaioad iT iTaTA yaeadiea a AATETATOAcAAAT=iTI
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0aaeesa 1/ Table 1

Noadefnog+anéead Tadai aod0 4084Ta 48y dacTO0 AGATA TadTeoiTé Audiée /
Statistical parameters of grids for different types of magnetic survey

10

. Ay8T1adieoToacadasa ia Ay8T1aaie0Toacadasa Tacaiay
12821 408 / Parameter fial Té&oa Ai-3 / Aeromagnetic 7a ATEA / Aeromagnetic TadfeoToacaaaca /
survey on the aircraft An-3 survey on the UAV Ground magnetic survey
Teiei01 / Maximum —137,00 —200,58 —432,711
T28fe101 / Minimum 577,57 739,13 1040,62
No&aTaa cia-aied /
Average value 16,48 17,24 14,17
NoafaadoiTa ToseTiaTea /
Standard deviation 8,19 92,24 110,57
e éTodaeyoee (0adé. 2). bacoeloaol ATIT-
ficadearey aarfad 1adfeoiad AUATTE ToTAA-
T1TiN00edTaail 1a acaddariad (0efi. 5), TT
aanoenna & Toaefaocd Toeadadida ciaaiey
ATTTABUTTAT TAATEOTTAT 1TEy 4 108
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Oaaéeoda 2 / Table 2
FTy0 68684100 6TOdAEYOee & 440801 eTavée 48y dacTO6 0&TTA TadTe0iTé Nudiee/
Correlation and determination coefficients for different types of magnetic survey
 Wrimnoageaied dhgoeusauta Oagio erTa udiee fa TfTad 1imeonai o | eiteriione | ersaasyose
aoeataaiTiaéuimar 1adieoi TaT TTey / Comparison of results_ of_dlfferent types Determination Correlation
of survey based on built grids of anomalous magnetic field factor R? coefficient
AydTT441€0T0AcA448 T4 fial TE&0A AT-3 / Aeromagnetic surveys on the aircraft An-3 0.04 +0.97
AydTTa4120T04ca446a Ta ATEA / Aeromagnetic surveys on the UAV ’ '
AydTiadie0T0acA448a T4 fiad Té&0A AT-3 / Aeromagnetic surveys on the aircraft An-3 069 4083
Tacai fay 1aaie0T0acaa48a / Ground magnetic surveys ' ’
AydTiadieoToacadaea ia ATEA / Aeromagnetic surveys on the UAV 0,76 +0,87
TacAi fay 1441¢0T0acaaasa / Ground magnetic surveys
A)  Comocrabienme a>poMarHuTHOl CheMKH Ha cavo:eTe TTe0+ATT04 dac6einact daadanNeTiiT-
. An-3  BIELA AT afaeéca arTerd éTae-i0, favay aofTéeay
3 ke =0.94 ETODAEYORTITay cadefeiThol +0,97 Taadép-
g aadony Tazad aaoiy ayéTiaaieoiaie ae-
< aaie nuaiée 1a naiTeéaod Ar-3 e ATEA. Tde
Es ATTT 2 Té TadieoToacadacée
Es i ayoTiaiieo oTaaie iaeaTéelgeéé
§_.°5[)0 750 1000 1250 ETYyO6€e0 e TTeé0+al aey ATEA
< +0,87, + afuoaé aonToTé TT-
4Xgpomarnumpameuka Ha BILIJIA eaoa : i’\ \Io 13 él”é_()_l’l’,:l\l aao-
+eeT auaiey AIEA é at-
B) Comnocrap/ieHHe 29POMArHATHOH CheMKH Ha caMoJieTe ?é‘?‘ S ?j J’Eé ! E’iﬁ\l’l‘\,éy\ ia
AH-3 ¥ nemexoHol MATHHTOPA3BEIKH 1a aeul noreaaley alrna-
E 0.9 €eé, feaanao To1aoeol, +0T ana dannT Todal-
£ o e 104 4éald TaitéoiTé NUaiée eéT1apo Taxao
55' - ATATé 0anTop AcaeiThaycl, 0aé éaé éTydoe-
g¢ 0€AT00 éTAdAcy0ee Tapo aanTéeé TTéaca-
; § 04&i 70,80. .0,90 daeieo ¢ 'Té?é. .
] &‘;5 Pa— Ay ié"éy?fT“T ToTadaxaiey oaco éUo(‘)é-
5- 0Ta ATITNoadeaiey ayoT1adieoio & facai-
400 100 TadTe0TacadaT+100 daaTo TTéo+aia da-
TISTICTOINAS MAVHETO]RSEEHKS B8a8048T0OA A0a0eée ATTIAGUTTAT TadTeoTTaT
TTEY TT AdeotieT ToTOGEUTOT éeieyi Ae A
B) Conocrasyienne aBpOMﬁaI‘HHTHOﬁ cbemkH Ha BILIA u (6éﬁ 6).
NEIEX0AHOH MArHUTOPA3BEAKH — N
500 1a TOTOEEA A (1. def. 6) 68TaaTu aiT-
= 606 TABUTTAT TadfeoiTaT TTEy a Tacai 0o 1aé-
g . 1€0T0acadaT+100 daaToad Tdasoe+anée a 2
g e daca T64a0pad0 aTaeTie+T0é T2 T6TOEA A.
&= : AecoadiiT 1adepaadony, 0T Ta «ATTeTETOd»
= = 6+afioéad TaareoiTar TTey, TATAATIT Ta TOT-
g -5 730 1000 1250  Heed A, ATATOTecaTaeiTnol aaiidd ayoT-
g -, TaaTe0iTé nGaiee Ta ATEA é dacoeivaoai ia-
< " Memexoanan MarHuTOpa3sBefKa (;é\l 100 T1adie O’I\aé(;ééa’\— 100 daaTc (;é‘l aoiT
Pefi. 5. AGA36aT 10 ATITA0AAGATEY AATTO0 4023 TOTTNE0ALUTT «ecdacaiitd» 6+afoeTa i
ayoTi adTeoToacadace Ta faT TeA0AAT-3, ATEAe  a0NTéTalTéecocaitie TaareoiGne aiTraée-
TApAOTATTE TaaTeoToacadaée / Fig. 5. Diagrams y1e. ATélgay +anol aoiTéTar reecoarad ait-
of comparison of aero-magnetic survey dataon An-3  Taééé ¢aoddaao 1oe 6aace+aiee a0iTol TTéa-
aircraft, UAVs and ground magnetic surveys 04 & AAGA0 OTAT, +0T 1AATE0TTA TTEA yaeyaony
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Anomalous magnetic field comparison graphs for different types of magnetic
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