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PROBLEM STATEMENT 
Heterogeneous wireless environments bring about new integration challenges 
that are not an issue in homogenous networks, due to the various technologies 
having their specific characteristics, 

The challenges of using Wireless Sensor Networks (WSNs) is the short range 
of the sensor nodes which increases the complexity of transporting data to a 
central server. 

_ PRODUCT DESCRIPTION 
A Single Board Computer (SBC) is used to develop a prototype for the wireless 
network bridge, The novelty of this product is that it integrates two different 
wireless technologies the IEEE 802.15.4/Zigbee (WSN) and the IEEE 802,11x 
(Wi-Fi) into one compact bridge, Reducing the network complexity and power 
source is the main contribution of this product. 

Figure 1 shows an example of independent living space incorporating a WSN 
coexisting with the existing installed infrastructure. The more common existing 
infrastructure is the WLAN or the Wireless Mesh Network (WMN) which is 
universally used for local access. The WMN and wired Ethernet are normally 
used as the uplink for connecting to the Internet or to the central server for 
augmenting data collection and real-time response. 

Figure 1 : Independent Living Space 

__ NOVELTY 
• Heterogeneous wireless1>ridge 
• Reduce power consumption and network complexity 

_ PROCESS DESCRIPTION 
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coUseted from WSN node are SHIt wirelw:t/ to the $tMIt and IS accessible 0fI the web-based 
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·~lth Integrated Wireless nerwork card, the use of SBC sllould be good bridge to route connection 
be1WeeI'I Wi-A (IEEE 802.1~ b/JIill and WSN (IEEE 80215.4IlJgbet). A WSN Gateway Is plug-Intha 
SBC to connect! wittl an WSN node within the ZI~Be8 environmenl. Agure 2 shows thII now of the 
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.Con:;lstino of end user (e.o. Ooctor, Medical As.sl~t. nurse:) that are wI1eIessiy connected to th. 
server to access data and monitor patients condition In rtraJ.tima through various IPPUcations 
pbtfonn such as WEB sase, mobile awriC3llon and 0IhlI1"$. 

Figure 2 : Assisted living with wireless monitoring 
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. J COMMERCIAL POTENTIAL 

• Realization of Internet of things (loT) 
• This work is part of a current development work between ICoE Healthcare 

with CREST/AMMI and other industries (e.g. KPJ, UM, USM, UNIMAP and 
others) in the health care ecosystem on a sustainable ecosystem in loT or 
embedded solutions for healthcare. 

• Promotes independent living in but not limited to health care industry 
• Real-time monitoring 
• Reduce wired data transmission 

RAGS 9018-00024 HSense: Indoor Wireless Propagation and Characterization 
Study for Enabling Intelligent Green Building- RM 56,000. 
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PROBLEM STATEMENT 
• Needs for a nanoparticle that can be used for multifunctional 

applications, 
• Green technology: needs for functional nanoparticles that can be 

recycled. 

II PRODUCT DESCRIPTION 
li n this product, a magnetic material such as magnetite (Fe304) 

nanoparticles has been used as a core material. The functionality of 
this particles is multiplied by coating/combining with various functional 
nanoparticles such as silica, silver and silver chloride by a simple wet 
chemistry process, in the form of coreshell structures. Due to its good. 
magnetic behavior, magnetite nanoparticles can act as an 'anchor' to 
directthe movement ofthe 'attached' functional nanoparticles by applying 
a magnetic field. Depending on the ratio of the materials used, and the 
way they are combined, it is possible to create applications for different 
needs. 

NOVELTIES 
• The combination of 4 different functional nanoparticles (magnetite, 

silica, silver, silver chloride) under one particle system. 
• Doping of 50 nm silver chloride nanocubes on silica surface. 

ir-l ADVANTAGES 
• Multifunctional magnetite nanoparticles can be recycled: reduced the 

re-production cost and support the green technology policy. 
• The simple, room temperature synthesis is economically feasible: low 

production cost (time, energy, money). 
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2. Magneto-optical media 
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3. Nanoprobe for biomedical application, 
nanobiosensor, antimicrobial activity 

4. Photocatalyst, Antimicrobial 
activity 

• Promote slow release of Ag+ for 
antimicrobial property 

• As photocatalyst material- absorb 
in UV light 
Combine with silver: plasmonic 
photocatalyst - absorb in UV-
Visible light 

. Heczko, R. Maki, O. SOderberg, E. Haimi, S·P. Hannula (20121. Novel iron oxide-silica coresh.U powder. 
dII.;/981'2!111.sloctrk: current .i.loring: Optical and magnetic propcrti,.. Journal of ths European 

Magnetite-silica-silver Reaction with magnet 
chloride-silver 




