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Spring brings consortium members together
Technology development within the GIDPROvis partners has been ongoing for months and it is finally time to bring team members together
to test, improve, and come up with new ideas. Several visits across
partner laboratories have been planned for the spring 2022, including a
final test arena demonstration planning workshop in Helsinki in June!
For additional details, write the project director Paula Vanninen
(paula.vanninen@helsinki.fi), scientific director Gary Eiceman
(gary.eiceman@helsinki.fi), project coordinator Hanna Hakulinen
(hanna.hakulinen@helsinki.fi) or visit our website (www.gidprovis.eu).

“The saddest aspect of life right now is
that science gathers knowledge faster
than society gathers wisdom.”

“There are two possible outcomes:
if the result confirms the hypothesis, then you've
made a measurement. If the result is contrary to
the hypothesis, then you've made a discovery.

Isaac Asimov

Enrico Fermi
“Science for me is very close to art. Scientific discovery is an irrational act. It's an intuition which
turns out to be reality at the end of it-and I see no difference between a scientist developing a
marvellous discovery and an artist making a painting.”
Carlo Rubbia

Figure 1. Gary Eiceman, Elie Lattouf, Paula Vanninen, and Osmo Anttalainen after successful experiments at
UH in April with measurements on ionisation chemistry of binary mixtures of volatile organic compounds.
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Achievements of GIDPROvis
Work Package 3—Human perspective
Responses to Chemical Hazards and Risks – A Deliverable D3.2
Non-specialist behavior and protection in situations of chemical hazard: Perspective of
first responders
Efforts in work package 3, led by Dr. Sari Yli-Kauhaluoma (UH), initiate exploration of human reactions to
chemical knowledge with non-specialists and specialists who are involved with public safety and security. The
aim is to establish guidelines to present such information in a meaningful way with appropriate interpretation
to different end user groups (non-specialists and specialists). Non-specialists refer to people who are not educated or trained to deal with chemicals or chemical risks and hazards in their everyday occupational activities
whereas specialists refer to educated or trained individuals in the field of chemistry or chemical hazards.
The task (T3.2) of work package 3 focused on examining non-specialists’ behavior in situations of chemical
hazard. The purpose was to identify key issues regarding non-specialist behaviour and protection in situations
of chemical hazard from the perspective of first responders. Fifteen semi-structured specialist interviews were
conducted online in Finland; five in Germany, and ten in Greece.
Some of the key issues mentioned in specialist interviews are widely
recognized such as the importance of early, accurate, detection (alarm)
and identification of the chemical substance as a basis of people rescue, instruction, and protection. Yet, they are not necessarily properly
addressed in existing technologies so far. Some issues mentioned by
the specialists provide novel insights for development (e.g. guidelines
for self-decontamination), while some issues are difficult to solve in
rescue situations (e.g. how to proceed if people are not willing to get
decontaminated). All in all, key issues regarding non-specialist behaviour and protection in the event of a chemical accident emphasized by
the specialists act as important guidelines providing important insights
that benefit the development of the GIDPROvis mock-ups and graphical user interface in the frame of augmented reality.
At the same time, some important issues mentioned by the specialists address matters where learning in society is required (e.g. reducing ignorance and increasing general awareness and knowledge of chemicals and
the related risks in general and the handling of chemicals in specific as well as increasing general awareness
and knowledge on how to act in situations of chemical accidents).

Work Package 4— Data Hub
Integrated Data Hub – A Deliverable D4.2
In this deliverable, the separation of volatile organic compounds (VOCs) as ions in gas ion distillation (GID), on
the basis of selectivity of reaction chemistry with hydrated protons in the gas phase, was replaced with a surrogate experiment where vapours of substances were introduced sequentially into a sequential ion processing
(SIPRO) instrument in order of descending proton affinity. The central interest in these measurements was to
explore performance for the integration of the Data Hub and technology components early in the development
of GIDPROvis and so establish a functional platform for subsequent technology advances and refinement.

These sets of measurements demonstrated that the technology
and communications between technology for VOC characterisation and Data Hub for analysis and display of molecular augmented reality are suitable for further development of technology in GIDPROvis.
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Science and Technology Advancements
Work Package 1 — GID
In last quarter, advances were made on several aspects of Gas Ion
Distillation (GID) in experimental studies, computational modeling, and dissemination. These are summarized here:
An ion mobility spectrometer was combined with a gas chromatograph and vapour generator in order to experimentally validate
computational models on ion distributions with binary mixtures
being ionised at ambient pressure with hydrated protons. The
instrument was refined during this period with signal stability and
purity of supporting gas atmospheres.
One of several devices that have properties suitable to test GID
concepts were built including a circuit board design (Fig. 2),
which was combined with a time-of-flight mass spectrometer at
consortium partner Karsa Oy. Ions formed in a soft-xray source
were drawn through an electric field toward the inlet of the mass
spectrometer. Based on experiences with this device, a new design
with alternating rings of PEEK and aluminum was designed and
sent for fabrication. The new design is based on the counter flow
of sample vapours and ions shown in Figure 3.
Manuscripts on binary mixture models and models for a VOC separator are in final stages of preparation.

Figure 2. A first embodiment of GID like structures, designed, modeled and built in the
GIDPROvis project. The drift tube is shown here as an inlet to a time-of-flight mass spectrometer at Karsa Oy in Helsinki.
An experiment to enable documentation of ionisation behavior of vapours in a binary mixture is shown below and will be tested with a new cylindrical drift tube. The band of vapours introduced at one end of the
tube flow against in purified air againt flow of ions formed at the opposite end of the drift tube. Product
ions formed from the ionisation of individual constitutents in the binary mixture flow toward the mass
spectrometer. Ion abundances and profiles of ion flow are should reflect differences in rate coefficients for
ionisation. Measurements should commence in early May 2022.

Figure 3. The design is shown for one study to explore the kinetics of ion formation in a binary vapour mixture. This experiment will validate models of binary mixture ionisation and
provide the project with a proto-GID structure.
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Science and Technology Advancements
Work Package 2 — SIPRO
In SIPRO, ions made in an ionisation region, or delivered from GID are mobility isolated, fragmented in
strong electric fields, and mobility characterised in
order to provide molecular identification of substances
in ambient air. Shown at left is a SIPRO unit built for
low cost and convienent manufacture.
The principles of SIPRO are derived from ion mobility
spectrometers where ions move as swarms in electric
fields at ambient pressure in a purified air inner atmosphere. Spectra from a SIPRO device is shown in
Figure 5.

Figure 4. A embodiment of SIPRO developed in GIDPROvis at LUH in Hannover, Germany.
This SIPRO device is suitable for relatively inexpensive manufacture.

Spectra from SIPRO measurements of 2propanol at ambient pressure and room temperature. A mobility spectrum obtained from the
third stage of SIPRO exhibits a protonated monomer (M), a proton bound dimer (D) and the
reactant ion peak (RIP), all shown in grey colouring.
When the protonated monomer is mobility isolated and exposed to strong electric fields
(orange coloured spectra), a fragment ion is
evident in the spectrum. This fragment ion
shows a distinctive mobility or drift time and is
understood to be characteristic of alcohols.
The dependence of fragment ions on chemical
class of a substances is a basis for molecular
identification in small, portable technology, a
goal of SIPRO.

Figure 5. Mobility spectra obtained from a SIPRO analyser from LUH. Studies are underway
to obtain a spectral library of substances included in the GIDPROvis list of test substances.
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Science and Technology Advancements
Integrating WP3 and WP4—Human-Computer Interface

Figure 6. Different communication levels in GIDPROvis human-computer interface

Chemists, engineers, social scientists, and IT experts are working together in this part of the multidisciplinary
project. Some of the key elements in the development of a vision for human-computer interface are:
1. Research-based development around chemical perception (non-specialist and specialist interviews)
2. User interface in the framework of augmented reality
3. Complexity of data, information, knowledge, wisdom in graphical user interface (GUI)
4. Toolbox as a source of information and knowledge of toxic chemical compounds
5. Real-time monitoring: chemical substances and visual environment (time-space dimension)
6. Connection of the detected source of chemicals with the identified chemicals
7. Dynamically and fast changing chemical information
8. Different types of users: non-specialists vs. specialists
9. Movement of users: standing, walking, running
10. Dynamic change of screen with multiple objects
11. Two-way communication: reception vs. sending information (automatic transmit)
12. Scalability of environment: overview vs. zooming into the area
13. Sensors: stationary in urban environments vs. mobile devices
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Consortium partner feature:

Atos is a large multifaceted company including Financial Services and Insurance, Healthcare and Life Sciences, Manufacturing, Public Sector & Defense, Resources and Services, Telecommunications & Media
(https://atos.net/en/company-profile).
The specific branch of Atos in GIDPROvis is Atos Research & Innovation (ARI) which is the R&D hub for
emerging technologies and a key reference for the whole Atos group. Almost 30 years of experience with
Research, Development and Innovation projects have made ATOS and ARI a well-known player in the EU.
The Homeland and Security Defence (HSD) Sector, within the Atos unit of Research & Innovation, coordinates activities in the security sector and is based on experience gained with national and regional security
bodies, intelligence agencies, international bodies (such as the UN, NATO, and the EU) and others in citizen safety, critical infrastructures, crisis management, crime fighting, law enforcement or border intelligence. The team of experts of the HSD Sector has been performing essential security and crisis management projects for many years (e.g. TOXI-triage, DRIVER+, ZONESEC, PACT, VALUESEC, CIRAS,
FORCE, RECOBIA, FOCUS, VIRTUOSO, etc.) aiming to close the gaps between technology, IT, and the
society security related needs and challenges.

Figure 7: Example of projected point data of GIDSIPRO sensors to a scene (left). Mockup of the human-computer interface (right).

Atos team in STRATEGY is a multidisciplinary team with proven experience in crisis management, sensor
integration, data fusion, and computer vision from research projects such as TOXI-triage (crisis management and sensor integration), COSMIC (sensor integration, data fusion fusion), and ZONeSEC (sensor integration and computer vision). In GIDPROvis, Atos will use its computer vision capabilities to identify possible sources for the compounds in the image and estimate their distance to the camera. This identification
of the location of the possible sources of the compounds will be combined with the measurements provided
by SIPRO to project the point data of the three GID-SIPRO sensors to the whole scene captured by the camera as shown below.
At the moment, Atos team is focused in the identification of objects from the camera. Using a neural network loaded in a GPU, Atos is already able to identify hundreds of objects simultaneously in an image at a
rate of two images per second, and is working in the estimation of the distance to the objects.
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