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As reported by the 51st Session of Working Group B (WGB), 2018

WGB noted that remotely operated vehicles (ROVs), while offering utility
for OSI operations, raise several important issues that need to be considered by WGB at
future sessions [1].

Relevant PTS documentation

* Project 2.12 “Potential of Remotely Controlled Measurement Platforms™ [2] which was
implemented under the OSI Action Plan 2016-2019 [3].

* 24" OSI Workshop report entitled “OSI in Different Environments and Events Other than
Underground” (Southampton, United Kingdom, 12-16 November 2018) [3], which
recommended to examine new measurement technologies and platforms and ROV 1n particular

* In 2020 the 54th Session of Working Group B (WGB-54) initiated the discussions of issue
papers for the draft OSI operational manual, which covered the issue of using autonomous
underwater vehicles (AUVs) and ROVs (Theme 11, Observables).
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OSI techniques for aerial survey and design concept for
UAV-based measurement system

According to paragraph 69 of the Treaty (1) Protocol several geophysical
measurement techniques may be applied for aerial survey.

If one assumes that aerial survey for OSI purposes is based on UAV

the basic design concept for UAV measurement system for near-surface distance geophysical is based on the
following pillars:

* reliable and trouble-free unmanned aerial system for geophysical survey;
 capability to obtain high-quality geophysical data;
 safety;

» economic efficiency (not discussed in this paper).

1 — Comprehensive Test Ban Treaty (CTBT)
2 - Unmanned aerial vehicle, spec1al case of ROV
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Major conditions for trouble-free and reliable An example is aerial magnetic field mapping based on

operation are based on availability of the following experience of using Russian POS overhauser
items: magnetometers: POS — 1 Aero and POS-2 Aero [6-11].

1) ground-based flight control station; 2) stable communication
with UAV for its control; 3) communication channel for
geophysical data transmission or possible saving and storage of
this data on UAV board; 4) on-board global positioning system
(GPS); 5) on-board video equipment (visual flight monitoring).

Major conditions for high-quality geophysical data
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Major conditions for high-quality
geophysical data (2) 350 |
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Elimination of electromagnetic noises
during data processing using
mathematical techniques (noise
filtering). 250-

300!

The figure presents the results of
geomagnetic field mapping (magnetic 2007
induction full vector module): m

. . . == nT
Flight height — 30 meters, flight 1509 SR
speed — 5 m/sec; 56424
Y 1564
* Left — raw (initial) data; 100+ | 56423
56422
* Right —data, Wherq the .effect of 56421
electromagnetic noises is 501 56420
eliminated through mathematical 56419
data processing. o 56418 .
0

Disclaimer: The views expressed on this presentation are those of the author and do not necessarily reflect the view of the CTB1

PUTTING AN END TO NUCLEAR EXPLOSIONS

CTBTO.ORG



CTBT: SCIENCE AND TECHNOLOGY CONFERENCE \ ’ C I B I O

PREPARATORY COMMISSION

Pres. No.:
Major conditions for high-quality geophysical data

Technical solutions for noise
prevention:

« special platform suspending electronics
unit (magnetometer) to UAV(1), which
reduces vibrations.

* special semi-rigid antigyroscopic sensor
suspension (2) that prevents its high-
speed rotation.
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Major conditions for high-quality geophysical

data (4)

Methodological approaches:

* multiple flight lines en route in order to
clarify geomagnetic field values;

« application of gradient survey (with
several sensors in parallel) facilitates noise
accounting and more effective
1dentification of low-contrast anomalies;

* low and slow factor is a major unique
feature of geomagnetic measurements [3];

« overflights shall have relief rounding;

« overflights shall cover areas localized
during OSI (1 - 10 km?).
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Application of gradient-based
survey: airborne gradient meter
POS-2 Aero (two sensors)
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Safety procedures

» UAV safety concept provides training and high skills of pilots (UAV operators) for
ground-based control station.

* UAV architecture shall be optimal and well-tested.

« UAV flights shall be included into common airspace in compliance with local
legislation or international regulations.

* Flight missions shall be planned accurately with accounting weather conditions and
local landscapes.

» UAV use in contaminated, hardly accessible and hazardous areas may enhance safety
of inspection team members.
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Legal aspects and limitations for UAV use

Trea Method (type) of Treaty provisions for
visi
* Regulatory legal aspects . ty Measurements / Survey media ) P .
of UAV use are very Provisions Survey airborne application
dynamic and far from
uniform for different p- 69 b) Mutispectral imaging At and below the
states [3] Protocol, including infrared surface and from the
. %ack of Clar.lt.y in the Part I1 measurements air On board the aircraft
reaty provisions durin .
g additional
regarding potential G diati -
a ; licati%)rlf of UAV or p- 69 ¢) nigi:i 1:? From the air and also prsiens
i
pp Protocol, & . at and below the (p- 80 Protocol, Part IT)
remote platforms for OSI energy resolution
Part I1 . surface « :
purposes. analysis According to p 84 the
» UAV status as equipment 6 aircraft is manned
for OSI purposes is not Plz:otoci)l Magnetic field At surface and from
determined yet. ’ mapping air in relevant cases

Part 11
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Practical examination of the technique and comparative testing of relevant equipment are needed
Example of comparative testing:L’ Aquila, Italy, demonstration Yekaterinburg, Russia, testing overhauser UAV-based
of geophysical equipment, 2003 [12] magnetometer POS-1 Aero, 2021 [10]
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Conclusions

* UAV-based geophysical measurement systems are being developed very rapidly and they
have good prospects for effective application for geological and archeological missions.

* UAV application for OSI purposes requires resolution of the following issues:

- Positive WGB decision on potential application of UAV (ROV) systems, determination of their
application area and status as equipment;

- Each UAV (ROV)-based geophysical measurement technique for OSI purposes will have its unique
technical and methodological features, that requires their practical examination and comparative
testing;

- Final elaboration of OSI Operational manual and selection of equipment for UAV (ROV) techniques
shall be based on the results of comparative testing and practical application in OSI conditions.
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