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Executive Summary

Miltel has developed a generic wireless enabling technology we call Data Acquisition and
Transport (or DAT).
The basis for Miltel’s strategic positioning in Smarter Cities is that information and the ability
to process and analyze that information is highly valuable. However, much of the raw data is
located remotely and in an unconnected manner. The physical assets contain valuable
information, but this information is largely inaccessible.
Miltel provides a single network technology that can address multiple solutions. When
building a network in a Smarter City, one needs to identify those layers of information that
are of high priority to monitor and manage. Examples would be water consumption, street
lighting, fire hydrant security, available parking, etc.
Miltel’s DAT is an enabling technology that can effectively acquire remote data locked in
physical assets and that can transport these data to control software, such as IBM’s
Intelligent Operations Center or similar solutions from Oracle, Accenture, and others.
Miltel’s DAT technology covers an area from close range to distances that exceed one
kilometer – doing so with relatively low capital and operating costs, and without the need
for an external power source in most cases. In particular, if there is a need to acquire data
from thousands of endpoints, the infrastructure costs per endpoint are negligible.
Miltel’s DAT is an enabling technology that can be utilized to effect end-to-end solutions for
Smarter Cities. A single deployment of infrastructure can support multiple solutions, creating
opportunities for follow-on applications.
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Data Acquisition and Transport – Enabling the Smarter City

Overview
This document describes Miltel’s wireless enabling technology for Smarter Cities.
Presented herein is a brief non-technical review of the Miltel wireless technology, which we
call Data Acquisition and Transport or DAT. We believe that with a basic understanding of
Miltel’s enabling technology, a clearer picture of possible solutions will become apparent.
Included herein is information regarding actual applications that have been implemented
with Miltel’s enabling technology, including end-to-end solutions that are available today.
This will further help to clarify how Miltel’s DAT can play an important role in end-to-end
solutions in the Smarter City.
The basis for Miltel’s strategic positioning in Smarter Cities is that information and the ability
to process and analyze that information is highly valuable. However, much of the raw data is
located remotely and in an unconnected manner. The physical assets contain valuable
information, but this information is largely inaccessible.
To gain access to this important data, interconnectivity is required – and the challenges to
creating such an information network must be addressed. The physical assets are oftentimes
located in harsh environments, without access to a power source, and certainly without any
communications backhaul available. This, of course, is where these physical assets need to
be, and the key to unlocking their intrinsic value is in being able to communicate with these
physical assets.
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Network
When building a network in a Smarter City, one needs to identify those layers of information
that are of high priority to monitor and manage. Examples would be water consumption,
street lighting, fire hydrant security, available parking, etc.
Each of these layers incorporates remotely located physical assets, activities that should be
measured and/or monitored, and data that must be efficiently collected, aggregated, and
analyzed in a timely manner. In short, an interconnected information network must be
created.
The implementation of such a network requires the ability to interface and collect
information from a wide variety of sensors. Data from water meters is not the same as data
from acoustic sensors or temperature sensors. Collecting these data from the field requires
the deployment of infrastructure dedicated to this function. However, to do so effectively,
the infrastructure required to collect and transport these data to a central location should be
minimized.
Instrumented assets in the field need to be interconnected in a way that facilitates
interpreting and analyzing the information they can provide in an intelligent manner.
When considering the value proposition that can be put forward with Miltel’s DAT
technology, we see that the intended customers include municipalities, public and private
utilities, property owners and managers, and campus-like facilities such as universities,
military bases, medical centers, etc.
All of these customers face similar issues: they have physical assets and infrastructure
systems (such as water distribution, electricity, and heat energy systems, among others), and
these customers need current information on an on-going basis from these dispersed
physical assets. In terms of what the customer is looking for, the basis for the value
proposition is always in providing a better ability for the customer to manage its assets and
facilities. Miltel believes that integration of Miltel’s DAT technology with third-party
software solutions is one way in which this objective can be attained.
The key to success is in demonstrating real and measurable value to the customer. Since
city-wide or utility-wide decisions can be a lengthy and time-consuming process, the
approach should be to offer solutions that can be bought as discrete, self-contained
deployments that have the ability to scale up to an entity-wide solution.
For example, it would be possible to deploy a leak detection system in a single
neighborhood. This deployment would be a fully functional system, complete with sensors,
endpoints, infrastructure, analytical software and so on. Such a deployment would provide a
prospective customer with a trial system enabling it to see real and measurable value from
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the solution. Of course, the deployed trial system would be just one module that can be
scaled up to provide a comprehensive city-wide solution.
The long-term success with the customer will be dependent upon the construction of a
foundation from which additional sales can evolve. In implementing a solution for the
customer for one application, the deployed DAT infrastructure and operations center
software provide the basis to market other solutions to the customer.

System Components
Miltel’s DAT is an enabling technology that can effectively acquire remote data locked in
physical assets and that can transport these data to control software, such as IBM’s
Intelligent Operations Center or similar solutions from Oracle, Accenture, and others.
Miltel endpoints are designed to remain in the field for years, transmitting information on a
daily or even more frequent basis. Miltel’s DAT Endpoints have been deployed in a wide
range of location types, including indoors, basements, meter pits, and in open, unprotected
areas.
The multi-dimensional representation below depicts (1) transmission range along the X-axis,
(2) technology capital cost along the Y-axis, (3) power requirements (which is illustrated by
the color of the data point), and (4) operating cost (which is represented by the size of the
data point).
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Cellular obviously has virtually no transmission range limit – but capital and operating costs
are high, and an external power source is required. Thus, where remote physical assets do
not have an available power source, cellular cannot be used. When there is a high number of
endpoints, cellular is not cost-effective to operate.
At the other end of the chart are wireless technologies such as RFID, Bluetooth, WiFi, and
Zigbee – all of which have relatively low capital and operating costs, but also have a very
limited transmission range. These wireless technologies are low cost, but the amount of
infrastructure required to capture the transmitted data would be prohibitive.
Miltel’s DAT technology covers an area from close range to distances that exceed one
kilometer – doing so with relatively low capital and operating costs, and without the need
for an external power source in most cases. In particular, if there is a need to acquire data
from thousands of endpoints, the infrastructure costs per endpoint are negligible.
Perhaps a few comparative examples can help put this into perspective. A municipal WiFi
system typically requires 30 to 60 reception nodes per square mile. Miltel’s DAT technology
usually requires only 2 to 3 reception nodes per square mile. Other types of wireless
systems, such as 900 MHz. usually require ten times the infrastructure when compared with
the DAT wireless technology which operates at 150 – 500 MHz.
When small amounts of infrastructure can service hundreds or thousands of endpoints, even
small scale installations can be cost-effective.
Presented below are the components of an end-to-end solution implemented with the DAT
technology. The physical assets are connected to sensors or measurement devices that, in
turn, are connected to or integrated within DAT Endpoints.

Sensors and measurement devices might include moisture sensors, motion detectors,
temperature detectors, acoustic sensors, utility meters, flow measurement devices in
manufacturing lines, and so on. In some cases the sensor is integrated within the Miltel DAT
Endpoint, in others, the DAT Endpoint is integrated within or directly attached to the
measurement device.
5

The DAT Endpoints are either battery or AC powered and transmit data to and receive data
from DAT Gateways. Each DAT Gateway can support up to 2,000 Endpoints. The DAT
Gateways communicate with control center applications via any one of a number of public
or private backhaul networks.
As soon as an Endpoint transmission is received, the data is rebroadcast by the Gateway
over the appropriate backhaul. All Gateway communications are aggregated within a control
center application. In addition, DAT Gateway communications have an open architecture
accessible by a third-party control center application, such as a third-party Operations
Center software product.
The DAT infrastructure consists of low-profile reception nodes – what we call Gateways.
These Gateways are deployed in a cell-like system layout throughout the coverage area. DAT
Gateways can be installed in many available locations such as rooftops, existing antenna
masts, and water towers.
Miltel’s DAT as an enabling technology has certain technological advantages over other
wireless solutions. DAT’s fixed network architecture provides near real-time data acquisition,
and its coverage range translates into minimum infrastructure.
DAT Endpoints support a wide variety of sensor connectivity options. Digital and analog
interfaces are supported with multiple channels of data accessible per Endpoint. The DAT
infrastructure is general purpose and multiple end-to-end solutions can utilize the same DAT
infrastructure.
DAT is a proven technology that is adaptable to local radio regulations around the world.
Miltel uses either licensed or unlicensed frequencies and can adapt DAT communications to
operate in the 150 – 500 MHz range.

Examples of End-to-End Solutions
Now let’s review a few DAT enabled end-to-end solutions.
Under Smarter City Water Management, solutions include automatic meter reading, data
analytics, water system leak detection, and other applications associated with advanced
water management.
Miltel developed the DAT technology initially for water utility applications such as automatic
meter reading and advanced metering infrastructure. As such, Miltel has accumulated a
broad range of experience in that area.
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Advanced water management provides for the monitoring and management of all aspects of
a water-utility’s distribution system. Events are detected and reported to the Operations
Center for follow-up and processing by customer support, asset management, work order
management, customer billing, and other available systems.
Examples of events detected by the system include suspected leakage on the consumer’s
premises, overly high consumption, meters that do not advance, and unaccounted for
consumption – each of these events must be processed in a prescribed manner with
management and consumer notifications as appropriate, work orders scheduled, and
priorities set – all functions of the Operations Center.
Advanced water management generates huge quantities of data – too much data for a utility
to effectively use without the appropriate tools. When analyzed properly, these data can
yield important information, identify trends, and detect anomalies.
Miltel’s leak detection solution employs acoustic sensors deployed throughout the
freshwater distribution system. Acoustic sensors are integrated within DAT Endpoints
attached to water pipes and generate daily data. The data are transported to the control
center for processing by leak analysis software through which system leaks are detected.
This solution provides significant value to water utilities by timely identification of pipe
segments that require repairs, thereby minimizing water loss and preventing the occurrence
of major, costly events. Intelligent monitoring of the freshwater distribution system
translates into a smarter capital investment program for system renewal.
Miltel has implemented two-way DAT technology in a district heating monitoring and
management system for a Heat Energy Utility in Latvia. Together with local integration
partner Lattelecom, the national telecom company of Latvia, Miltel is rolling out a city-wide
system for Latvia’s capital city Riga.
Another solution layer utilizing DAT technology in a Smarter City is street light monitoring
and management. Miltel has implemented such a system in Budapest, Hungary where
energy costs for street lighting are monitored in order to maximize energy cost savings.
Events and alerts are tracked in order to provide timely maintenance in the field along with
better quality of service to the public.
Smarter monitoring and control of municipal and public landscape irrigation systems can
lead to significant savings in water costs. Intelligent decisions can be based upon current
data and status information from the field (such as ground moisture and temperature),
along with external information such as weather forecasts, barometric pressures, etc. Public
areas such as parks, traffic islands, and municipal golf courses need only be irrigated as
necessary eliminating situations where automatic sprinkler systems operate during or after a
downpour.
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Summary
To summarize, Miltel’s DAT is an enabling technology that can be utilized to effect end-toend solutions for Smarter Cities.
A single deployment of infrastructure can support multiple solutions, creating opportunities
for follow-on applications.
Moreover, the capability to deploy on a modular basis translates into a more straightforward
and timely decision-making process.
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