HOW WE ACHIEVE THE
LOWEST AIRBORNE MAGNETIC
SURVEY ON EARTH
Why fly low?
The ability to fly low and steady over the
terrain is an essential attribute of a high

resolution magnetic geophysical survey. The
closer the sensor is to the ground, the
stronger

the

magnetic

response,

thus

allowing to map very small and distinctive
features. This response varies by the square of
the distance from the source, so every meter
gained has a huge impact.

What is the impact of RTK?

The technology
The AimLowTM navigation and obstacle avoidance system,
developed in close collaboration with Devbrio Geophysics, allows
the sensor to be flown at the lowest achievable altitude throughout
the survey, even in the most difficult conditions. With advanced
control algorithms and RTK GPS navigation, tested and improved
over 3 years of development, the UAV can maintain a constant
(Above Ground Level) AGL altitude while avoiding occasional
obstacles like higher trees or structures in real-time. Resulting data
has the resolution of a ground survey but collected with the
effectiveness of airborne surveys.

Traditional GPS positioning is less accurate
than most might think: there can be a

difference of up to 10 meters vertically and 5
meters horizontally between the UAV’s
indicated position and it’s actual one. This
induces errors on the resulting data where
one line can be flown higher or lower than the
other, calling for heavy post-processing that
ultimately reduce the quality of data. RTK
(Real-time Kinematics) allows for centimeter
positioning of the sensor and ensures that
every survey line is flown exactly where it
should be. Very little processing is required.

What makes an efficient drone
survey?

Figure 1: Comparison between a V4K survey (in green) and the competition (in purple), with obstacles
(trees) shown in red. Data taken from an actual survey line on 11/12/2019. Conventional drone
surveys must plan for higher altitude, in this case at least 5 meters higher, because they have no
means of knowing the height of every tree on the survey grid.

Most helicopter surveys are flown at an

Constant improvements

altitude between 35 and 40 meters and cover

Working to improve data quality and crew efficiency is our primary
focus of research and development. A great amount of progress
has been made since the start of 2020;

big areas in a short amount of time. A typical
drone survey is flown at 30 meters or higher
as trees can often exceed 25 m. The reality is
that there is no real benefit in this particular
case: in order to be really efficient, a drone

survey must be flown much lower than the
helicopter. Therefore, from day one, we are
aiming to provide our clients with a quality of
survey that they have never seen before.

 Flight time was extended by 30% by adding external batteries
and lightening parts of the sensor
 Sensor position accuracy was increased to under 3 cm and vehicle
initialization time was greatly reduced by the addition of a L1/L2
RTK GPS receiver.
 Daily efficiency improved by new operating protocols and control
algorithms.
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RECENT CLIENTS AND PRESS RELEASES
“The results of a detailed HR Mag survey recently conducted by Vision 4K along flight lines spaced 50
meters apart provided a very high level of structural detail, and specifically outlined a major structural
domain marked by a NW-SE-trending magnetic grain over a width estimated at more than 500 meters.”
https://www.midlandexploration.com/2020/07/07/midland-identifies-a-new-gold-structural-target-on-gaudetsouth-of-wallbridges-fenelon-project/

TESTIMONIES

“We are happy we had a very good
crew and very safe crew that worked
well in an operationally active site.”
Patrick Collins - Barrick Gold

“I’m shocked at the amount of

“Black Tusk Resources Inc. is pleased to provide a summary of results from magnetometer surveying

details you can pull out from the

that was completed on the McKenzie East Project located 30 kilometers north of Val d'Or, Quebec. The

drone survey. It definitely meets our

survey was conducted by Geophysique TMC utilizing Vision 4K unmanned aerial vehicle (UAV-drone)

expectations! […] We definitely are

carrying a Scintrex Cs-Vl Cesium Vapor magnetometer. The majority of the claims were covered at 50
meter line spacing. The high-resolution drone magnetic survey totaled 286.45 kilometers of flight line.”
https://www.juniorminingnetwork.com/junior-miner-news/press-releases/2258-cse/tusk/73629-black-tusk-

satisfied clients.”
Simon Comptois – Alamos Gold

resources-inc-receives-magnetometer-surveying-results-for-the-mckenzie-east-gold-project-val-d-or-quebec.html

“The data from 1VD and 2VD is

“Canoe Mining Ventures Corp. through its 100% owned subsidiary Sheltered Oak Resources Inc. has

incredible… pure candy!”

completed a detailed magnetic survey using drone technology over the 12 leased claims and 79 claim
cells that contain the "Kerrs" Gold Deposit. […] The drone magnetic survey (AeroVision by Abitibi

Hugues Guérin-Tremblay – Laurentia
Exploration

Geophysics) was flown in early November 2019 and covered 316 line km at 50m spacing on lines in a N
45 E direction.”

“I am always impressed by the

https://www.juniorminingnetwork.com/junior-miner-news/press-releases/2746-tsx-venture/clv/70375-canoe-

quality and accuracy of the data. An

mining-ventures-gold-bearing-structures-defined-by-detailed-drone-magnetic-survey.html

important field tool in geological

“In addition to this drilling program, Delta has also started a high-resolution drone magnetic survey
covering the eastern part of the Delta-1 property (which includes the Eureka Discovery). The 168 line-

interpretation. “
Michel Chapdelaine – Delta Resources

kilometre survey will help to outline structures parallel to and cross-cutting the mineralized zone where
bedrock is not exposed. This will help in future target definition.
https://www.globenewswire.com/news-release/2019/10/31/1938801/0/en/Delta-Resources-Limited-StartsDrilling-and-Geophysics-at-Delta-1-Eureka-Discovery-Thunder-Bay-Mining-District-Ontario.html

“Very efficient! Thank you for your
awesome work and also for
contacting the owners! Looking

forward to working together again!”
“In addition, the Company (AMEX) recently completed a 600 line-kilometre survey of high resolution
drone magnetics at a very tight line spacing of 25 m, flown at a low altitude. Malcolm continued, “I am

Jean-François – Midland Exploration

very satisfied with the quality of this geophysical survey and our preliminary review of the data has
indicated a number of structures that were previously not visible on historical magnetic surveys.”
https://amexexploration.com/en/news/news/13-news-2019/264mexrills4130gtoldover410mincluding20281gt20191205070000.html

info@vision4k.ca
(1)581 888-1976
www.vision4k.ca

AMEX CASE STUDY
The requirements
Specifications
Survey

AMEX Exploration came to us in autumn 2019 wanting to map in detail the geology of a
portion of the Perron property, located in Normétal, Canada. Having already completed a
VTEM survey on the property, there was a need to better identify some very small structures
in order to begin a 100,000 meters drilling campaign in January 2020. The survey would
require 600 km of flight lines and would need to provide a much higher resolution than the
previous VTEM data.

Length: 603 line-km
Spacing: 25m
Tie-lines: none
Orientation :15 deg

System
Sensor altitude :22m AGL
Drone : DJI M600 Pro
Sensor : Scintrex Cs-VL Cesium
Vapor
MAG Sensor Frequency : 10
Hz
Operational temperature: -17
to 40 C°
Telemetry type : Custom
made triple redundancy
Altitude deviation: +/- 1 m
Percentage of valid
measurements: >99%

How we did it
Targeting the optimal AGL (Above Ground Level) altitude at the start of a survey is often the
most important part of the preparation: we aim at flying just above obstacles but also at
maintaining the same height for the entire grid.
LiDAR data of tree heights from Quebec’s Ministry
of Wildlife, Forests and Parks being unavailable
for this area, there was no existing source on
which to rely on. A rough LiDAR survey of the area
was primarily conducted in order to gather some
tree statistics, the results showed that 96% of the
survey could be completed at 20 meters AGL
(keeping a 3 m buffer between the sensor and
treetops) with the remaining 4% being in
“obstacle avoidance mode”. Final altitude was
then set at 22 m AGL after a few flights.
Figure 2: Trees statistics gathered from preliminary flights

Results
Proximity to the ground coupled with minimal vertical deviations throughout the grid yielded
exceptional results that needed very little treatment before delivery: this high-quality
dataset has also been shared with our collaborators at EOST Strasbourg to conduct and
develop additional processing techniques. See quotes from AMEX spokespersons below.

“THIS MAGNETIC SURVEY IS OF EXCEPTIONAL QUALITY AND HAS PROVIDED AMEX WITH AN IMMENSE AMOUNT OF STRUCTURAL
DATA. THE GOLD MINERALIZATION AT PERRON IS HIGHLY CONTROLLED BY STRUCTURES AND CAN BE DIFFICULT TO IDENTIFY WITH
ELECTRICAL METHODS INCLUDING EM AND IP, AND THUS WE RELY HEAVILY ON STRUCTURAL DATA DERIVED FROM MAGNETIC
SURVEYS, OUTCROPS, AND DRILLCORE TO DETERMINE OUR DRILL TARGETS. THIS NEW DATASET HAS IDENTIFIED NUMEROUS CRYPTIC
FAULTS WHICH MAY BE ASSOCIATED WITH GOLD MINERALIZATION.”
VICTOR CANTORE, CEO
“I AM VERY SATISFIED WITH THE QUALITY OF THIS GEOPHYSICAL SURVEY AND OUR PRELIMINARY REVIEW OF THE DATA HAS
INDICATED A NUMBER OF STRUCTURES THAT WERE PREVIOUSLY NOT VISIBLE ON HISTORICAL MAGNETIC SURVEYS. SOME OF THESE
IDENTIFIED STRUCTURES CORRESPOND WITH KNOWN MINERALIZED GOLD HORIZONS AND WE EXPECT THAT THE SURVEY WILL BE
IMMENSELY HELPFUL AND PROVE TO BE AN INVALUABLE TOOL IN IDENTIFYING ADDITIONAL GOLD MINERALIZATION ELSEWHERE ON
THE PROPERTY.”
MALCOLM KELLY, VICE PRESIDENT EXPLORATION
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Drone 1VD (1st Vertical Derivative)

VTEM 1VD (1st Vertical Derivative)

info@vision4k.ca
(1)581 888-1976
www.vision4k.ca

Drone TMI (Total Magnetic Intensity)

VTEM TMI (Total Magnetic Intensity)

info@vision4k.ca
(1)581 888-1976
www.vision4k.ca

