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1. Introduction

The objectives of this workshop were defined witiisnagenda as follows:

“The workshop will provide a systematic, multi-digmary opportunity for the identification of
technologies for explosive detection in generat] which may be useful for demining and security
related applications. The workshop is designedetaewv the current state-of-the-art in explosive
detection, and to promote synergistic exchangeleds to address the technological shortfalls, thus
providing a roadmap for research strategies andifignpriorities. It is also expected to result in
greater cooperation and collaborative internatiggragram co-ordination and planning and for the
review of research pertaining to explosive detectio

Mr. Sieber, as head of the JRC-IPSC-HSU, underlthethg his opening presentation the needs to
improve the security of the European citizenshigmmfra global point of view for both, terrorist
activities and demining, by using the most advantmthnical means ofEXxplosive Detection
Techniques (EDT). This workshop is the first to find out thedmmon points to develop better
multilateral arms control and prevent the prolitema of WMD (Weapons of Mass Destruction).

2. Notes on Individual Presentations

The individual talks will be summarised and commeenin chronological order of presentation,
which is, for several reasons, different from thtached program.

Further details can be found within the attacheadhaut papers. These are not complete and some
are in a low copy quality. No electronic data wasded out during the workshop.

During the final discussion, after several questioame up, it was decided that the contents of this

workshop can be handled asclassified

(Note: The Conference Proceedings have been substygput online and are available at
http://demining.jrc.it/aris/events/slovenia/PROCHRIG S. pdf

Disclaimer. These notes represent the author's personal isapnesand point of view only, based
for the most part on notes taken during the tafigs later discussions with participants; as suck the
do not pretend to be complete and engage only Iinide author's comments, his conclusions and
summary, are in italics.
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2.1 First Day - 03" June 2003

2.1.1
Detection of explosives for terrorist-bombs and ladmine clearance -- Different applications of
similar methods, Professor H. SCHUBERT, ICT, Germany (paper abea

Professor Schubert gave a short overview to fiedctimmon points for EDT in between landmine
clearing and security applications.
Based on his long experienced expertise in EDTeasl lof the ICT and other specialised security
technigues, he mainly focused on the following éssu
- There are several other improvised explosives coap@ the militarily/commercial
ones, used by the terrorists scene
- This is extending the number of chemicals to beckeal for, not making the job easier
- They all contain oxygen as the only common agent
- Special attention should be given to “powder tramisich act as igniters for fuel and gas
to change it into explosive surrogates
- The very distinguished colour and density (most@sipes have a density greater than
1.6 g/ml) must be considered

There was no direct relationship to humanitarianmii@ng. The presented table of technology
assessment, from the demining point of view, seebes outdated.

2.1.2
Chemical and physical properties and the detectionof home-made explosives
Professor Michel LEFEBVRE, RMA, Belgium, (paper dale)

Professor Lefebvre held a detailed scientific pnestgon about the spectroscopic properties of the
whole span of explosives and worked out the diffees and problems to detect all of them. Some
improvised explosives do not contain nitrogen, ¢benponent on which the detection for normal
ones is focused.

Also, the temperature dependence of the explosiggsur pressure level and the degradation of
explosives over time and under certain circumstanegll make the differentiation more
complicated; a broad spectrum needs therefore tsbe.

To reach a high detection degree (avoiding falaeva) relatively long times are needed for the LC
(Liquid Chromatography) and GC (Gas Chromatograpitgmdard techniques (e.g. about 1 minute
for TNT at 40°C). RDX and PETN, which are frequgntsed, are even harder to detect.

He pointed out that some by-products (e.g. DNT) exyalosives degradation compounds are easier
to detect.

The RMA has shown a very deep expertise for ED3bioratories. This knowledge is ensuring an
excellent scientific backup for the preparationtest substances and the set up of testing routines
for field equipment over all phases of development.

To come to reliable hand-held field equipment, dase the chemist’s standard techniques, further
developments of massively parallel chromatographigtems are needed.

Special focus has to be directed to the gas-saggiocedures, still needing too much time, even
under clean laboratory conditions.
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The use of fluorescent polymers seems to becomedastarting point for sophisticated solutions.

2.1.3
Detection of plastic explosives in explosive device
Petr MOSTAK, Czech Republic, (paper available)

Dr. Mostak held a very detailed presentation relateEDT to find plastic explosives, focussed on
SEMTEX.

He gave a very sharp distinction in between vapmod particle based detection, which are
sometimes mixed up.

The differences to other explosives (SEMTEX is atore of RDX, PETN and plasticizers) are not
as large as often meant. But with the misuse dftigl@xplosives, not to be sorted out by older X-
ray systems for baggage control, the addition otaii% of special marking agents (e.g. DNB),
agreed with the ICAO (International Civil Aviatiddrganization) in 1999, represented the solution.

There was no direct relationship to humanitariama@ng issues.

He stated that compared to IMS and DETEXII (colclange) dogs are up to 3 orders of magnitude
better. The problems of humidity will be a drawb&akIMS (lon Mobility Spectrometry) in field
use. His company can deliver calibrated sampledied¢a’AGROSIL”, to train dogs or other
animals.

2.14
Overview of technology development in explosive dettion.
Louis WASSERZUG, TSWG, Washington (no paper avélab

The presentation of Mr. Wasserzug was only reltadescurity applications of EDT, i.e.:

- People and baggage screening
- Screening of cars and freight containers
- Stand-off and remote detection for suicide bombecscars

He reported that under the management of the TSW@dajects are running.

He gave a short overview to existing EDT. The TSWé@oured stand-off systems are based on
lasers.

As new equipment hand-held passive millimetre-wa®, imaging millimetre-waves and terahertz
spectroscopic imaging systems are under R&D.

Canine EDT were not on the focus because of soawtdicks.

The information that the TSWG will give the NQR dldar Quadrupole Resonance) technique a
better perspective than CT (Computed Tomographigtisns for handheld short range EDT
applications, was indicating the same assessmenh asy opinion. No useful information for
demining purposes was provided.
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2.1.5
Detection and Imaging with NQR, THz, and X-ray Teclmiques
Dr. Garth SHILSTONE, DSTL, UK (paper available)

Dr. Shilstone held a very useful presentation campaNQR, THz and X-rays principles for EDT.
The DSTL has gathered knowledge in detection bl using NQR over a frequency range of 400
kHz to 6 MHz. The best results are for RDX. Theadgbn of TNT needs far more time. The results
showed the applicability to AP and AT mines witlagilc cases and against all N and CI containing
explosives. The handling of the very weak signalsan EM (Electromagnetic)-wave cluttered
environment is representing the hardest problem.

The participants were not optimistic on the us@&ldtz waves for demining purposes, because of the
following drawbacks:

- Low penetration

- Moisture depending transmission (through air ankj so

- Radiation sources (e.g. FEL) needed to obtain tlikcsignals
- No knowledge about health risks

The very high spatial resolution achievable mightubkeful for tripwire detection.

The use of X-rays in security applications is welbwn and under steady development. There are
applications for both the transmission and the beatter principle.

The application of the backscatter variant fordleéection of mines under field conditions seems far
away.

The most advanced NQR systems (some prototyp8saegipreferred for demining purposes. They
can also indicate metal, a drawback for EDT butemé&fit to ease sensor fusion. The limitations of
the THz waves are hard to overcome. Commerciabylave X-ray applications are also far away,
because of the very low field applicability. TheTRSeems to be at the top of the European R&D
scene, with already proven practical applicatioagg( TERAVIEW).

2.1.6
THz detection of explosives and biologicals
Professor D. VAN DER WEIDE, University of Wisconditadison, USA, (paper available)

Professor van der Weide held a presentation relateéde results of his working group, based on
active THz-spectroscopy of the vapour phase. Theyusing the high wavelengths resolution
instead of imaging. The shown results of the disgration of a variety of explosives are a good
starting point to develop security applications encdear using conditions.

For all used instrumentation a THz-radiation sousageeded.

Some intentions came out to use lower frequendié8 GHz and lower) easier to handle and with
better penetration.

The use of a fin loaded THz horn antenna is indhigathat older antenna principles are still useful.

The polarisation and the broadband sensitivity ianportant features.

For the far future some wide area stand-off andaenscreening applications were shown.

The application of a THz system under real mind tenditions seems far away.
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2.1.7
Vapour detection and canine/bee olfaction
Dr. John GILBERT, DSTL, UK, (paper available)

Dr. Gilbert discussed in detail the work of DSTLingsbees for olfaction purposes. One sponsor of
the work is UNILEVER. Bees are used in combinatieith an electronic readout, attached to
special equipment. There was no direct indicationse them for demining purposes.

The theoretical background is well understood arithivthe ROWANEX study the latest EDT
results are available.

Although easy to train, the bees have some dravgbemkpared to other animals in the field:
- Short lifetime (days)

- Depending on seasons
- No all weather capability

It might be useful to study the mentioned R&D &atiy by DARPA (Defense Advanced Research
Projects Agency, US) to find out more. The appiicadf bees for collecting samples in presence of
explosive contaminated plants on a mine field nsedsons with blossoms.

2.1.8
An Overview of the APOPO Program, rats for landminedetection
Christophe COX, Belgium, (paper available, veryrsfarm only)

Mr. Cox started his work on the use of rats as nsméers in 1997 at the University of Antwerp.
The close co-operation with Mr. Joynt ensured hxoe#ent boosts of knowledge out of the dog’s
scene.

Later on he founded the APOPO project together hin Sokoine University of Agriculture,
Morogoro, Tanzania. APOPO is using scientific tiegmethods and reality related assessments.
He gave a deep inside view how to train and usedtse The very high sensitivity against odours
will lead to marvellous results. With a samplingeraf 150/min the rats are outperforming even
dogs. APOPO has trained several hundreds rats.

Their lifetime of up to 8 years and the unlimitedagability are advantages. There are other
applications such as the medical sniffing of padmsgor finding buried people after earthquakes.
They are very useful for security applications,. @gcheck freight containers in short times, and
have some advantages even for personnel scredrtiey.should however be kept out of sight and
provided only with the samples.

The recent results of co-operative work with MgMMuwozambique on live minefields will be
released next month. It will be highly interestingeceive them.

It is again the nature offering “nearly ready toaissolutions without long lasting R&D and high
investments.
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2.1.9
Neutron Resonance Radiography for Security Applicabns
Dr. Richard LANZA, Massachusetts Institute of Teclugy, USA, (paper available)

Dr. Lanza held a more scientific related preseomatbased on a very deep knowledge and practice
after having been involved in several projects. $fiscial focus is directed to modelling the targets
of security interests by physical laws under agpion of highly sophisticated mathematical
methods and using the whole register of digitalgeprocessing.

He was dealing with the “WalMart” syndrome for masseening of baggage, having one real hit in
a million shots.

The imaging and spectroscopy results which wergvshare impressive.

As usual for R&D at MIT this work is representingogic of theoretical sciences.

No direct relationship to the demining activitieanning in parallel at the MIT, was found. To find
out the importance of his work for the deminingiéss further investigation of those programs is
needed.

2.1.10
Portable multi-sensor for detection and identificaion of explosives substances
Dr. Andrey KUZNETSOV, Khlopin Radium Institute, Setersburg, CIS, (paper available)

Dr. Kuznetsov (the spelling and address in thep@pers are wrong) is involved in the development
of GPR (Ground Penetrating Radar) systems for bothe detection and EDT for security
applications under a scientific NATO program whies been running for several years.

They developed a handheld prototype of a CW (Cantis Wave) GPR working from 2 — 8 GHz
that can offer a spatial resolution within the o®etres range (3 to 4) to locate metal bodies or
special dielectric targets in the soil. Penetratiepth in wet ground (20%) is about 10 cm which
increases up to 20 cm undady conditions.

For the real capability of the device no resultsengiven and also no details about the testing
conditions. So the need of evaluation on an apprtest area is emerging.

Based on the same knowledge a handheld EDT scémneersonal security check applications,
working at 30 GHz, was developed. Within the disous it came out that this system can be
expanded to a freight container inspection systdth short reaction times for mass screening
applications. The detection time of an amount & §3'NT in a 40 ft container was calculated to be
about 1 minute.

The second part was related to neutron radiatise&DT.

The institute has developed a special “Nanosecomditrdn Analysis (NNA)” system and
established a prototype to be fused with the GPR& fimllowing step, to create a new reliable mine
detector.

The radiating source is a Californium®h@s neutron emitter, using a scintillating crystatl a PMT
(Photo Multiplier Tube) as detector element. Witthie own created landmine simulator containing
100 g TNT and 100 g of plastic containment, abooifutes for detection are needed.

Another prototype using timed neutron radiation wided 10 s.
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He reported that the radiation source can be safatyated under field conditions and even in case
of accidental destruction by a mine explosion noalndous exposure will occur.

No further details of efficiency were presented.f@ltow up the realistic development capability a
deeper investigation seems to be very worthwhile.

2.1.11
An emerging analytical technology for military andhomeland defence applications
Russel HARMON, U.S. Army Research Office, USA, (pagvailable)

Mr. Harmon presented a paper dealing with the dgweént of a “Laser Induced Breakdown
Spectrometer” (LIBS). This equipment is on a deggient level close to commercialisation.

The high resolution measurement of laser (20 ns & mJ) induced plasma spectra on the surface
of the target will enable the detection of any saibse (e. g. explosives, paints, plasticizers).

The received radiation will be checked from 2000880 nm (UV to near infrared) for the desired
spectral lines. Production is foreseen by OCEAN @STInc.

It was said that a fingerprint for a landmine candiscriminated. With a weight of about 10 kg it
can be used in a portable way.

The use of seven single spectrometers to overlepéeded bandwidth is very expensive. They
could be replaced by one of the Aphelion type (s2¢ point).

To detect chemical warfare agents, a stand-offimeris under development with a range up to 50
m.

No detailed results under realistic mine field ciioths were shown. The fact that the surface of the
target must be hit by the laser beam led one op#ré&cipants to the conclusion: “What a nice very
expensive prodder”. Hard words but at the end theynear to the truth.

2.1.12
Practical aspects of using explosive detection temlgques
Dr. Israel HIRSCH, Aphelion Ltd., Israel, (paperdable)

Dr. Hirsch presented a very detailed paper deahity the development of an unconventional
spectrometer having some great advantages. Thieitiesowithin the 10 picometer region is highly
recommended for a good discrimination between cliogs of a spectrum. The design, using two
modulated non-linear crystals, forming the laseamewith high linearity and non optical
limitations, can be realised as a handheld syst€ommon spectrometers normally have a
resolution of 0.5 nm. Within the FRED-project amdund this device a colour spectrometer for
EDT was created, to enable a robust instrumentatitim a very low false alarm rate. A highly
reliable handheld system is close to productiois. the goal of Aphelion to improve the well known
ETK system. The only applications are for secypityposes.

Additionally some new calculation methods, usetul inprovements of the SNR (Signal to noise
Ratio) in EDT applications, were presented.

The results of a high resolution imaging X-ray eystwith mixed transmission and backscatter
capability were shown, without any reflections tagiice, only as an example of the still unused
possibilities.
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The important drawback for demining applicationghe fact that the sampling of explosives by
wiping particles from the targets surface is needed

Fast and very sensitive spectrometers might beuludef create surface images of mine
contaminated land and explosive contaminated pldtissonly a question of rejecting side effects
from the atmosphere and cluttering agents. A furthgure (about 2-3 years) for demining
applications seems to be given.

2.2 Second Day — June 2003

2.2.1

Detection of explosives by quadrupole resonance

Dr. Tomaz APIH; Robert BLINC, Institute Jozef Stef&niversity of Ljubljana, Slovenia, (paper
available)

Dr. Apih held a presentation dealing with NQR f@ER&D under the NATO SEE program. The
IJS was founded in 1998 and started with NMR (NaicMagnetic Resonance) and MRT principles.
Both are working under strong homogenous magnietidsf only.

He reported recent NQR laboratory results in aoregietween 500 kHz and 10 MHz. He also stated
that TNT is harder to detect than RDX because fgeetsal discrimination lines are very close
together (about 10 picometer). Using the 700 to 1880 frequency range the laboratory test system
will take 2 to 30 seconds to detect an AP mine.

To improve the SNR, the so called NQDR (D flwublg principle is under investigation. But to
start the required proton coupling a magnetic fisldagain needed. The better resolution must
therefore be paid with higher energy consumptiod aeight. The latest trick to overcome these
problems is the application of a multi-frequencyesw. The results, whilst still insufficient to
develop a reliabldhandheld device, are already useful for the charisettion of the explosives’
behaviour under the influence of EM fields.

There are promising results but a lot of furtherrives needed. The results correspond to those of
DSTL.

2.2.2

Improvement of nitrogen NQR detection in explosivedy proton polarization.

Professor J. LUZNIK, Institute of Mathematics, Plagsand Mechanics, University of Ljubljana,
Slovenia, (paper available)

The working group of professor Luznik (togetherhw#ome international teams) is assisting the
NQR R&D work at the University of Ljubljana (seecate) under the NATO program SfP (Science
for Peace) 978007.

They are studying the theoretical background o&psing the protons by application of magnetic
fields. The shown calculated and measured sigmalsyayood agreement.

The application of a magnetic field with a suffitiestrength is not feasible in the field. Thereoals
problems with the duration of the magnetic fielglégation and with the speed of switching of the
reflected signal

The chosen signal processing by averaging, to iwgtioe SNR, is time consuming.
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Further investigations are needed to overcome ttisadvantages.

To receive more detailed information and to evadutitis work the study of the NATO research
reports is needed.

2.2.3
Explosive detection in mine clearance: chemical beliour in the field
Dr. Vernon JOYNT, CSIR, South Africa, (paper aviailg

The presentation of Dr. Joynt was the highlighthaf workshop. Because of the conditions set in the
historical developments of South Africa he has mesitee knowledge and practice of the common
factors for both EDT in mine clearing and secugipplications.

His work is still focussed on dogs without undareating the problems. In order to illustrate how
dogs are trained and work he showed some impreflsnse

Based on the well known MEDDS (Mechem Explosive &rdg Detection System) and REST
(Remote Explosive Scent Tracing) programs for derginheaded by Dr. Joynt, the importance of
his work became clear. Very good results for défgrclearing operations were shown, and the cost
savings in particular are legendary.

The following represent some of the main pointhiefpresentation:

- Dogs are three times cheaper than deminers

- To use dogs safe lines around the minefields aential

- To establish these is the most complicated and ynooesuming task

- Dogs are sniffing explosives particles and are iexanhfluenced (e.g. wind, moisture)
- Ifitis planned to use dogs the cutting of vegetats forbidden

- For flailed minefields dogs are not applicable @ (Quality Assurance)

- Dogs have stand-off capabilities, as shown whedtirign Claymore mines hung on trees
in Kashmir

- The dog’s nose is acting as a “liquid sensor” fdbe air humidity is lower than 40%
they can not work. Continuous drinking is also rezkd

- There is a place for both dogs and technical systerg. the NOMADICS FIDO
detector, for training aids

- Even plasticizers are used as detection agent

- To find out how the degradation of explosives g#luence the performance of dogs,
one year old samples are used for training

- The dog’s nose is a broadband detector
- Rats have better results under higher temperatun@é$ower air humidity

- To come to a realistic evaluation of the problehesdistinction between soil and air
parameters is needed

10
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The dog’s nose working principles are better antebeinderstood but there are still enough open
questions to make it impossible to copy it. Firg#ps have shown that already the doubled
arrangement of sensors, similar to the dog’s nvsetare, will enable better sensitivity.

He pointed to some misinterpretations of statistitzda dealing with environmental variations and
hitting rates.

During the discussions Dr. Joynt was the countétpathe more technically oriented participants,
even for security applications, and he gave conmvgexamples for the use of dogs.

It was a great pleasure to follow the presentatadrreal field results for humanitarian demining
using dogs backed up by sophisticated technicalnsiebo follow up the developments at CSIR is
highly recommended.

2.2.4
Demands on chemical vapor detection of landmines drexplosives for counter-terrorism
Dr. Michael KRAUSA, ICT, Germany, (no paper avai&gb

The presentation of Dr. Krausa dealt with the esples vapour detection system developed at ICT
for several years. It became clear that the seitgitf a dog’s nose is still not realized. ICT &k

is focussed on two ways to overcome this. The fisggotogical material like SAM to come closer
to the dog’s nose and the improvement of the ayremdsting sensor by application of cluster
analysis, a technique often used to enhance tletisédy in chemical sensors, are under the focus
of the ICT. The results of combining two types ehsors (MOS with electrochemical) are showing
for the 8 channel ICT-sensor a sensitivity increfeen 100 ppb to 33 ppt. Taking also into
consideration the by-products and the degradatiodyzts of explosives, which are normally easier
to detect, the need to develop sensors with grearetwidth was agreed.

Based on the collection and evaluation of inteoratl data, ICT is setting new goals. The contact to
the real field conditions is given.

More details to the modelling of the dog’s nose barfound in S. E. StitzeJournal of Am. Chem.
Soc.125 (2003) 3684.

There was no clear indication how far the ICT ignfr the introduction of a field deployable mine
detector. The shown results are promising and laiebn contact is recommended.

2.2.5

The IAEA Co-ordinated Research Project on nuclearechniques for anti-personnel landmine
identification

Dr. U. ROSENGARD, IAEA, Austria, (no paper availapl

The presentation of Dr. Rosengard, having extensxgerience with neutron based techniques, is
dealing with the activities of the IAEA to devel@ handheld mine detector based on neutron
backscatter principles. The special working grodEA Co-ordinated Research Project, or CRP),
headed by Dr. Rosengard, is coordinating the iateynal activities. Based on the developments in
St. Petersburg (Kuznetsov), University of Cape To(mooks) and the University of Delft
(Datema), it is its goal to add the knowledge bafstne IAEA to the international R&D scene and
take over the technical coordination.

11
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Using the SAIC developed “PELAN” device the IAEAshaet up its own test bed in Vienna, to
measure real background data. In 2002 the areiaseoést were widened to the detection of WMD
and car bombs, mainly initiated by the “homelanclsigy” activities of the USA.

No clear recent results for demining were showrkifigainto account the problems still to be
solved, before this technique can be brought tdigid, it was stated that “Further improvements
are needed”.

It is recommended to follow up the work of the CRP.

2.2.6
Imaging techniques (optical and infrared) in landmne detection
Chris WEICKERT, CCMAT, Canada, (paper available)

The presentation of Mr. Weickert dealt with the céle-optical sensing of mines and UXO
(Unexploded Ordnance) mainly for military purposglse annual budget for humanitarian demining
R&D of the CCMAT is about 350,000 USS$ for all tedjures.

The broad overview of all possible imaging prinegl using the visible and infrared spectrum for
remote sensing of mines, has shown nothing rembrkaew. The drawbacks of those
instrumentations to find buried mines are well knokWe was not able to answer questions, because
the original participant was not available.

Since 1996 the CCMAT is working on optical detectad tripwires. There were no detailed results
presented.

For the far future a demining robot to clear rosdsnder consideration.

To follow up the work of CCMAT, also for other EBdrhining programs, is recommended.

2.2.7
New Developments in Coupling Radar, EMI and NQR forsensing anti-personnel land mines
Professor Lawrence CARIN, Duke University, Durhdd@, USA, (no paper available)

The presentation of professor Carin, who has beevived for a long time in a US demining MURI
(Multi-disciplinary University Research Initiativgrogram, was focussed on further improvements
of the well known HSTAMIDS detector.

Additional to the GPR and EMI (Electromagnetic Intian) detectors (200 HSTAMIDS are in field
now) the introduction of an NQR sensor is desired.

The design problems to integrate radar antennastie NQR coil were presented. For further
improvements of the GPR it will be changed from khewn spiral antennas to horns (Wichmann
system). Dielectric rod antennas are also congidereogether with NITEK a 9 GHz
instrumentation is under R&D.

These developments have been found to be necdassa@guce the FAR (False Alarm Rate) and to
minimise the influence of soil moisture.

The signature modelling program for mines, to dewpeh database of fingerprints, came under
criticism of Mr. Sieber, because the stabilityleé$e over time is not given, even for normal sterag
The working group of professor Carin is developangioisture model for all techniques.

12



Horst Jonas, EUDEM2 Conference Report, July 2003

This presentation was limited to scientific probderonly. No HSTAMIDS field results were
presented. The successful deployment of the Cytd®3aAMIDS, based on R&D of Duke
University, underlines the need to follow on thativities.

3. Round-Table Discussion Chairman John REINGRUBER

The discussion was started with the remark by Neb& to exclude the demining issues, because
they are already clear. Mr. Reingruber, assistedViby Wasserzug, started then the “homeland
security” related discussion asking for technieadiness.

They defined the requirements as:
- People and baggage point screening

- Screening of cars and freight containers
- Stand-off and remote detection for suicide bomberscars

The results can be found in the “Summary of thértelogies” spreadsheet elaborated by Mr.
Wasserzug and received on 06.13.2003 (Pages Mib¥ihe online Proceedings, available at
http://demining.jrc.it/aris/events/slovenia/PROCHEDG S.pd}.

Here are some other main points of the discussions:

- Dr. Joynt asked for pilot tests for canines in sig@applications
- His main focus was on the question: “How to getdysamples there?”

- Acoustic techniques were skipped with the adviceatosider “time reversed sounds”
used for checking turbine blades in France

- For suicide bombers the highly cluttered environties to be considered and a stand-
off capability greater than 10 m is needed

- Mr. Sieber said that the THz-technique is promising
- He also stated that “the process is importantflmtechnique”

- Professor Schubert told the forum that at Munichat already special “field tests” for
new transmission X-ray equipment for checking pessare running

- One main problem is the point check of vehicles (fmch time is needed)
- Mr. Reingruber levelled the workshop documentsroassified

13
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4. Summary

The following table contains a personal summarghefmain techniques presented at this workshop.
It provides an overview and indicates the relatigps between security and humanitarian demining
applications. If it has been mentioned, a typensfrumentation is named as well.

Techniques System Application Maturity
Colorimetric  |EDK, Israel, DETEX, CR Security in use
TNA Prototypes, CIS, ZA, NL| Security, Demining near
NQR Laboratory Security, Demining near
Canines Dogs, Rats, Bees Security, Demining in use (bees near)
GPR HSTAMIDS, USA Demining in use
THz Laboratory Security far
D\(/e?ep;lign FIDO, USA Security, Demining in use
MD HSTAMIDS, USA Demining In use
Thermal Imaging CCMAT, Canada Demining in use
X-Ray trba::kgi:s:tizrrl, Security in use
Spectroscopic LIBS, USA Security close to usage
Micrcgvséﬁ (ot Prototype, USA Security close to usage
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