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OUTLINE

¢ Why Molecular Communications (MC)

¢ Macro-Scale MC

¢ Micro-Scale MC

¢ Integration into Future Generation Wireless Networks
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WHY MOLECULAR COMMUNICATIONS (MC)

¢ Communication where the use of EM waves becomes challenging
£ Human body
£ Pipe networks

¢ Information transmission through molecules (inspired by nature)
¢ Bio-compatible and high energy efficiency

¢ Macro- (>mm) and micro-scale (<mm)
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MC COMPONENTS

¢ |IEEE standardization efforts (IEEE 1906.1)
¢ TX and RX could be biological (synthetic cells) or electronic devices (spray, sensor)

¢ Transmitter
£ Modulation: Concentration, type, or release time
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MACRO-SCALE MC

¢ Range: mm —m
¢ Practical realization in near-future

¢ Enables communication in complex and harsh (industrial) environments
£ Tunnels or mines
£ Pipe networks

¢ Possible application: Smart infrastructure monitoring

¢ Experimental platforms available
£ Air-based
£ Fluid-based
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MACRO-SCALE MC - AIR-BASED DEMONSTRATORS
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First MC testbed
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MACRO-SCALE MC - FLUID-BASED DEMONSTRATORS

¢ TX/RX: Peristaltic pumps/pH sensors ¢ Impact of different obstacles

¢ Multi-chemical platform (acid and base)
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MC FOR INDUSTRIAL APPLICATIONS (MAMOKO)

¢ Recently launched project
£ 5 German universities
£ 08/2019 — 10/2021 (3 years)

£ €3.26 million

¢ Goal: Applicability of macro-scale MC
for industrial applications

¢ Theoretical design and practical
implementation of air- and fluid-based
macro-scale MC system

¢ Example: Experimental testbed based
on magnetic nanoparticles
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MICRO-SCALE MC

¢ Range: nm — mm
¢ Still in its infancy

¢ Envisioned applications
£ Internet of Bio-NanoThings (IoBNT)
£ Targeted (cooperative) drug delivery
£ Intra-body networks

¢ Mainly theoretical studies
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INTERNET OF BIO-NANOTHINGS (IoBNT)

¢ Advancement of IoT and [ONT
¢ Bio-Nanothings: Synthesized biological cells

¢ MC is well suited for communication in IoOBNT
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INTEGRATION INTO FUTURE WIRELESS NETWORKS

¢ Bio-cyber interface
£ Molecular & EM

£ Application dependent h

¢ Security mechanisms

£ Malicious attacks S f
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Source: |. F. Akyildiz et al., “The internet of Bio-Nano things,” IEEE Commun. Mag., vol.
53, no. 3, pp. 3240, Mar. 2015.
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MC-RELATED CHALLENGES

¢ Physical layer techniques for micro- and macro-scale MC
£ Channel estimation, detection, ...

¢ Design of embedded devices with MC capabilities
¢ Development of bio-nanothings

¢ Development of application-oriented testbeds

¢ Standardization of a layered architecture for MC
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SUMMARY

¢ MC holds great promise in complex environments

¢ Micro-scale MC
£ Still in its infancy
£ Medical applications (e.g., intra-body networks)

¢ Macro-scale MC
£ Practical realization in near future
£ Smart infrastructure monitoring

¢ Main challenges
£ Bio-cyber interface
£ Security mechanisms
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WANT TO KNOW MORE ABOUT MC?

J!U Home | Program | Registration | Call for Papers | Organization | Accommodation | Contact

FIHAHKES KEPLEDR
LHIVERSITY LINZ

¢ 4t Workshop on MC

16-18 April 2019 ~

¢ 16-18 April 2019, Linz, Austria Linz, Austria

¢ 3 keynotes, 2 tutorials, 4 technical sessions
¢ Web: https://molecularcommunications.eu/ Description

The 4th Workshop on Molacular Communications iz Deing Mheld in Linx, Sustris, on April,
16th-1B8th, 3015, Building on the swuco=xs of the previows three workshops, this workshop

"= IMPORTANT DATES

will 2zt a= a b of krewledges exchangs of Molzcular Communication Reszarch in Eurcps Gmztramt sumToEzan
with a foous on brosdening the reach of the community into border disciplines. Disciplines February 172, 2015
w= wish to attract incleds {but ar= not limit=d to):
hotification of acceptance

= Synthetic Biclogy March 15th, 3019

» Sy=tem= Biclogy

= Pharmacshgy Camara-ramdy Dus

s Inter/Intra Cellular Communication aprii 5t 2015

s Chemical Networks

» Commurnication Enginesring Canferencs

Apr 16th-18%h 2019
The workshop will defirer thres profile keynole speeches in multidisciplinery topics and
incorporat=s two focus=d tutorals aimed at young res=anchers. Morowver, the workshop

will run three technical zecxions focuming on =merging Mot topics and will host thres paps]
T BTh Arhahey -
'.Apr—wrwz



DRAFT

€

MolCom (2 slides)
£ Definition, Pros/cons (bio-compatible, low-energy, slow, 1Sl (1)), Application, Standardization
£ Models for TX, Channel and RX o

£ Micro- and Macro-scale i e A ?sj

Macro-Scale (4 slides) b Trmiter N
£ Realization in near future o
£ Show demonstrators (Air-based (spray), fluid-based (acid/base, cell)

£ Mamoko (1slide)

Micro-Scale (Internet of BioNanothings) (2-3 slides)
£ 1oT -> |oNT -> |IoBNT; explain idea; applications

Research challenges
Opportunities/Applications/Challenges for Integration of MC in 6G (2 slides)
Summary (1 slide)
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