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Application solutions can be as unique as each customer.  
With the right sensor choice and the right analytics – Wzzard 
brings applications together with intelligent connectivity.  

WIRELESS SENSOR PLATFORM FOR IoT 
The Wzzard™ wireless sensor connectivity platform connects 
industry standard sensors to wireless mesh networks and 
provides Internet connectivity and M2M decision-making 
capabilities out at the network edge.

Unlike traditional SCADA applications, where 
sensors and edge devices are simply passive 
conduits for raw data, Wzzard uses iterative control 
limits, network gateway data aggregation and 
edge intelligence to analyze incoming sensor data, 
determine whether readings have exceeded pre-
defined parameters and transmit only the meaningful 
data to the controlling applications.  Wzzard 
eliminates unnecessary network traffic and creates a 
more responsive, resilient and efficient network.

Wzzard is an easy-to-use, wireless 
sensor connectivity platform for the 
rapid deployment of scalable, intelligent, 
reliable, IoT networking in remote or 
demanding environments.

INTELLIGENCE
AT THE NETWORK EDGE

WIRELESS SENSOR PLATFORM FOR IoT
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SMART INTERNET OF THINGS TECHNOLOGIES 
FOR ADAPTIVE TRAFFIC MANAGEMENT

The traffic experts at INRIX report that British drivers 
spend 30 hours per year in traffic jams. For German 
drivers it’s 35 hours. In the USA, the San Francisco 
Municipal Transportation Agency says that 30 percent 
of the city’s traffic congestion is caused by drivers 
looking for a place to park. And the Texas Transportation 
Institute estimates the annual cost of traffic congestion 
in the United States alone adds up to $87.2 billion in 
wasted fuel and lost productivity. 

Much of this congestion could be addressed with smart 
Internet of Things technologies that already exist.

Start with San Francisco’s parking problem. What if you 
placed a sensor in each parking space? The sensors 
wouldn’t need much power, as they’d only need to 
transmit when there was a change in a parking space’s 
status. Small lithium battery would do the job for many 
years before it needed to be replaced. The sensors 
wouldn’t require enormous bandwidth, either, so there 
would be no need for wired connections. You’d want 
“five nines” uptime, of course, and a network that was 
resilient enough to be reliable in unpredictable RF 
environments. This would be a perfect application for a 
low power, wireless IEEE 802.15.4e mesh network.

On a wireless mesh sensor network, each sensor node 
has routing capabilities, and data can find its way to 
the network gateway via any combination of network 
nodes. That means that the network gateway wouldn’t 
need to be within wireless range of all of the parking 
space sensors. A node that was out of range would 
simply transmit its data to another node, and the 
process would be repeated until the data reached the 
network gateway. The gateway would report the data to 
a controlling computer, or to a cloud application on the 
Internet, and drivers could access that data in real time. 
Rather than seeking for empty parking spaces, drivers 
would know exactly where to go.

Mesh topology is one of the ways that wireless IEEE 
802.15.4e networks can address radio interference. 
Individual nodes can be temporarily blocked without 
affecting the overall health of the network. But a 

wireless IEEE 802.15.4e network can also use channel 
hopping to seek out the best available connections and 
to avoid the channels that work poorly in the local RF 
environment.

The most useful network gateways can connect via 
either Ethernet or the cellular data networks. That 
makes it possible to place sensors and Internet gateways 
anywhere there’s cell phone service, even if wired 
Ethernet connections are not available.

In an adaptive traffic application, the same gateway that 
connected a sensor mesh network to the Internet could 
also provide Internet connections for wired devices like 
traffic cameras, digital signage and traffic signals. The 
traffic management system would be able to alter traffic 
signal patterns, provide drivers with information and 
alerts, and manage traffic in real time.

SOLUTION
STORY
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FOR DATA CENTERS
Energy Star reports that turning up the temperature in 
a data center by just one degree can cut energy costs 
by 4 to 5 percent.  The National Information Technology 
Center installed in-row cooling and cut energy costs 
by 21 percent.  The Army Corps of Engineers Research 
and Development updated its chillers, raised the 
temperature of the water used to cool its hardware, and 
cut energy costs by 36 percent.

But none of these tactics make sense if implementing 
them could lead to overheated equipment and 
equipment failures.  They’ll only succeed if they can 
work in tandem with a low power sensor system that 
can track ambient temperatures throughout the data 
center and help the controlling software manage the 
cooling equipment efficiently.

But installing sensors presents some challenges.  
Putting in a wired sensor network will have high labor 
costs.  Installing wireless sensors wouldn’t have the 
same labor costs, but data centers are a notoriously 
difficult RF environment for most wireless technologies.  
The large numbers of reflective surfaces cause too much 
multipath fading. 

There is, however, a smart Internet of Things solution: 
a battery-powered, wireless, IEEE 802.15.4e mesh 
sensor network. Ultra low power IEEE 802.15.4e wireless 
sensors don’t noticeably increase energy costs or 
contribute to a rise in ambient temperature.  And, being 
wireless, they’re easy to deploy.  

Wireless IEEE 802.15.4e mesh networks deal with 
multipath fading by giving every node on the network 
routing and channel hopping capabilities.   Any node 
on a mesh network can receive data from any other 
node that is within range, and transmit data to any 
other network node that is within range. Nodes can 
find multiple routes to the gateway. If one path to the 
network gateway fails, the network nodes will simply 
reroute through another.  If one RF channel isn’t 
working, the nodes will use another.  Devices can be 
transmitted over long distances by passing data through 
intermediate devices to reach more distant ones, and 

every node can communicate with the network gateway, 
either directly or through other network nodes. This 
technique gives the network five nines uptime and 
makes it highly scalable.

Once the data is provided to your controlling computer, 
or to your cloud application on the Internet, your 
software can turn individual chillers and other cooling 
equipment on or off as needed.  The energy savings add 
up quickly, and you don’t have to put your servers at 
risk.
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TECHNOLOGIES FOR ENERGy AUDITS
Electricity is one of the easiest resources to waste. It is 
typically metered at such a high level that it’s difficult 
to be sure where it is being consumed, and by what. If 
you measured power consumption at a discrete level, 
monitoring each device or process, you wouldn’t be 
estimating the energy cost of each item produced 
anymore, or the energy cost of a particular process. You’d 
know the exact number.

But how do you collect data from so many different 
locations and provide it to a software application that can 
make sense of it all? Smart Internet of Things technology 
makes it simple.

Start with the sensors that measure the current flow. It’s 
no longer necessary to hardwire each one to a network. 
Instead, you could use battery-powered sensors on a 
wireless IEEE 802.15.4e mesh network. IEEE 802.15.4e 
mesh networks provide redundant routing to the network 
gateway, as every node in the IEEE 802.15.4e mesh 
network has the same routing capabilities. Each node is 
able to receive data from any other network node that is 
within range, and to transmit data to any other network 
node that is within range. If one path to the network 
gateway fails, the network nodes will reroute through 
another. No single node represents the only path to the 
gateway. This makes mesh networks highly scalable, as 
devices can transmit data over long distances by passing 
data through intermediate devices to reach more distant 
ones, and new nodes may be added at any time.

The network gateway doesn’t necessarily need to be 
hardwired to your network, either. The most useful 
gateways can connect via wired connections or the 
cellular data networks, meaning that you can position 
them anywhere that you can get a cell phone signal.

Once the data is provided to your controlling computer, 
or to your cloud application on the Internet, you can 
combine the collected data with third party inputs 
to gather valuable insights. If a particular piece of 
equipment is consuming more power than others of 
its kind, you’ll know that it’s time for preventative 
maintenance or a new machine. If a particular process 
seems to be using an inordinately large amount of power, 

you’ll have the opportunity to consider alternative 
methods.

Measuring your power consumption at a discrete level 
won’t automatically oblige you to discard an inefficient 
piece of equipment or an inefficient process on the spot. 
But it will certainly show you where the trouble spots lie. 
Adding a bit of Internet of Things tech to your existing 
installation can give you better information, and better 
information leads to better business decisions.
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FOR INTERACTIVE DIGITAL SIGNAGE
In Chicago, Ill, some of the railroad viaducts are 
more than a century old. Yet they’re miraculously 
able to withstand the blow when a 13′ 6″ truck 
tries to barrel through an underpass that is just 12′ 
4″ high. That’s good news for the rail commuters 
heading downtown or back out to the suburbs. But 
it doesn’t help you if you live in the city. One truck 
in one viaduct can gridlock traffic throughout your 
entire neighborhood for hours.

The viaducts are marked with steel signs stating 
their height, of course. But that isn’t always 
sufficient. So what if you addressed the issue with 
some very simple Internet of Things technology? 
All you’d need is a sensor to measure truck height, 
a digital sign, and a network gateway. The sensor 
would report an approaching truck’s height to the 
network gateway, the gateway would consult with 
your software, and your software would use the 
network gateway to place an appropriate message 
on the digital sign.

There are an infinite number of parameters that 
can be measured by sensors and sensor networks, 
and an infinite number of messages that can be 
displayed on digital signs. Keeping trucks from 
getting stuck in viaducts is just one possible 
application. But the Internet of Things technology 
involved is pretty straightforward. The sensors 
collect data, the gateway reports it, and the software 
decides what should be displayed on the digital sign.
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FOR MACHINE CONDITION MONITORING
Monitoring the condensate conductivity on a boiler 
can indicate the presence of a cooling water leak 
long before hydrogen embrittlement of the boiler’s 
furnace tubes causes it to fail. A current sensor on a 
power lead can reveal that a machine is beginning 
to draw more power, indicating that it is beginning 
to have problems. Measuring the temperature of a 
pump can allow an operator to shut it down before 
it is damaged by overheating. Monitoring and 
measuring very simple parameters in and around a 
valuable piece of equipment can prolong its useful 
life while simultaneously slashing maintenance 
costs and downtime.

Unfortunately, many machines need to do their jobs 
in locations that make wired data communications 
and AC power installations impractical. What’s 
needed is a low-power wireless solution that can 
extend the network edge to include those locations 
while providing “five nines” uptime.

Based on the wireless IEEE 802.15.4e standard, 
a SmartMesh IP mesh network is an excellent 
choice, even in harsh, dynamically changing RF 
environments. SmartMesh IP mesh networks provide 
redundant routing to the network gateway, as every 
sensor node in a mesh network serves as a router. 
Each node can receive data from any other network 
node that is within range, and transmit data to any 
other network node that is within range. If one path 
to the network gateway fails, the network nodes 
will reroute through another. Devices can transmit 
data over long distances by passing data through 
intermediate devices to reach more distant ones, 
and the network gateway doesn’t need to be within 
range of very device on the network. This makes 
SmartMesh IP networks highly scalable.

Full-featured network gateways can connect via 
wired connections or the cellular data networks, 
meaning that you can put them anywhere that you 
can get a cell phone signal.

Simple Internet of Things technologies like low 
power wireless mesh networking and cellular 
network gateways can pay immediate dividends 
by cutting your maintenance costs and increasing 
overall productivity.
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FOR IRRIGATION SySTEMS
It’s estimated that as much as 50 percent of 
irrigation water is wasted due to evaporation 
or runoff. This happens because most irrigation 
systems still rely upon simple timers. But thanks to 
a few Internet of Things technologies there is now a 
better way.

“Smart” irrigation systems can now monitor soil 
conditions in real time with low power, wireless 
sensor networks. The wireless sensor networks 
report the data to a central network gateway, 
and the network gateway sends the data to 
your computer. If you are using Internet cloud 
applications your gateway can send the data 
there as well. The most useful gateways have the 
ability to connect via both wired and cellular data 
connections, so that you can position them just 
about anywhere.

Your software, whether it’s on your local computer 
or part of a cloud service in the Internet, can then 
combine your data with third party inputs like 
weather reports from national weather services. 
That lets your system make intelligent decisions 
about where and when to release water, and in what 
quantities. If no rain was predicted the system could 
decide to release water immediately. But if rain was 
in the forecast the system could wait, measure the 
results, and recalculate.

There’s no need to discard your existing pipes 
and pumps, of course. Adding a bit of Internet of 
Things tech to the mix doesn’t make your existing 
equipment obsolete; it just makes it smarter.
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FOR PARkING SySTEMS
Parking systems can run up a lot of unnecessary 
expenses. Illumination should only be provided in 
areas where humans are actually present. Power 
hungry ventilation fans should shut down when 
vehicle emissions are well within safe levels. 
Running power and data lines to every sensor in the 
system is rarely going to be the optimal network 
topology. What if you could resolve these problems 
with some smart Internet of Things technologies?

Consider sensors like gas detectors, which really 
only need to report to the network when specified 
parameters are exceeded. Their bandwidth and 
power needs are quite small. If they’re smart enough 
to know when to report and when to sleep, there’s 
no reason they can’t be battery-powered and 
wireless. That opens the door to some intriguing 
possibilities.

What if your low power sensors were part of a IEEE 
802.15.4e wireless mesh network? Every wireless 
node on a IEEE 802.15.4e mesh network has routing 
capabilities, so data can travel to the network 
gateway via any combination of nodes. If one path 
is blocked the network will simply find another. This 
means that network gateway doesn’t need to be 
within range of every node on the network, making 
the network incredibly scalable.

The most useful network gateways can connect 
to your computer, or to your cloud applications 
on the Internet, via both wired and cellular data 
connections. That means you can put your gateways 
just about anywhere. Parking system network 
gateways are often placed at locations like entrances 
and exits. There they can connect to the wireless 
mesh network as well as nearby wired devices like 
security cameras, card readers and digital signage. 
The gateway then connects the entire system to 
your controlling software, whether your software 
is on your computer or up in the cloud. Thanks to 
VPN tunneling, even cellular data connections are as 
secure as proprietary infrastructure.
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FOR FLOOD AND WATER LEVEL MONITORING
Flooding and excessive rainfall can wreak havoc 
with indispensable assets and infrastructure. Water 
treatment plants, for example, are typically near 
a body of water, and thousands are located on 
flood plains. By tracking data like rainfall, ground 
saturation, and upstream water levels, industries 
and utilities can get early warnings about flooding 
and take action to protect their customers and 
equipment.

Many such systems are already in place, and they 
can be made even more effective with the addition 
of some smart Internet of Things technologies.

Low-power IEEE 802.15.4e wireless mesh networks, 
for example, make it possible to create highly 
scalable networks that can position sensors virtually 
anywhere. On a IEEE 802.15.4e wireless mesh 
network, each sensor node has routing capabilities, 
and data can find its way to the network gateway 
via any combination of wireless nodes. That means 
that the network gateway doesn’t need to be within 
range of all of the network nodes. If a node is out of 
range it will just hand off its data to another node, 
and the process will be repeated until the data 
reaches the gateway.

The most useful network gateways can connect via 
either Ethernet or the cellular data networks. That 
makes it possible to place sensors and Internet 
gateways in locations that have no access to AC 
power or wired Ethernet.
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