Evaluating the Potential Use of Drone-Mounted MSI
Sensors to Locate Submerged Human Remains

SUMMARY

A project to carry out a literary review of all available
international research pertaining to the use of multispectral
imaging to identify anomalies within a watercourse, to
evaluate its utility to locate submerged human remains. The

ORGANISATIONS

NPCC- Police Search Governance Board

(PSGB)
Queens University, Belfast

review produced has informed a decision to proceed with

operational testing of the technology.

Searching water is extremely problematic. Water is hazardous and
Bl g |01 o VA\ MM S\ [e] W inherently difficult to search; the numerous variables that affect a

body’s movement within a watercourse frustrate the prediction of their

location, significantly compounding the issue. This project has sought to address the challenge of
establishing “where” to search, by considering the utility of existing technology to identify indicators of
a submerged body that are otherwise undetectable by existing means.

INNOVATIVE RESEARCH

The proposal was aimed at Technology Readiness
Level 2/3, seeking a feasibility assessment of

the application of Multispectral Imagery (MSI)
sensing equipment operated from an Unmanned
Aerial System (UAS)/Drone to identify a deceased
human body in an inland watercourse.

A comprehensive Literature Review of all
research, internationally, into the use of MSI
technology in related and unrelated, but
comparable contexts to the identification of

a human body in water was completed. The
literature also had some latitude in its terms
of reference to consider the use of similar
technology (Hyperspectral imagery) and other
police search related scenarios.

The result of the review was presented to the
NPCC PSGB with the intention to inform decision
making as to how viable, and TL 6/7 operational
testing would be.

The literary review was completed and presented
for consideration to the NPCC Lead for Police
Search and the Police Search Governance Board.

The resulting report identified that, to date, there
had been very limited research into the use of
Multispectral imagery to identify bodies in water
using the Normalise Difference Water Index
(NDWI). The most recent study utilising MSI data
from satellites as opposed from a senor mounted
on a drone, and that while NDVI data was used

in other areas of science to remotely identify
waterbodies, there were a number of potential
challenges to its utility as a form of reference in
locating missing persons.

However, it identified that considerably more

research had been completed in relation to the
use of multispectral and hyperspectral imagery
on land in respect of identifying clandestine grave
and concealment sites, both important to Police
Search operations.

Multispectral imagery was utilised to identify
changes in foliage health and growth post-ground
excavation, while Hyperspectral imagery had
been considered in research to identify changes
in the concentration of minerals and soil due to
the excavation of soil during the burial process.

NEXT STEPS

Guided by the findings of the report a decision
was made not to pursue operational testing of
multispectral imagery cross-referencing NDWI
for the search of missing persons in water as
it's practicalities did not lend themselves to
operational policing.

However, the board considered that the use of
both multispectral and hyperspectral drone-
mounted sensors had the potential to add a
valuable contributions to searches for clandestine
graves and concealment sites. Therefore careful
consideration is to be given to completing
comprehensive operational testing of the
technology across a range of climatic regions, soil
types and excavation depths.
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