










manager. “The platform we have established 
is built to integrate other platforms that are 
being planned for the city. The GUI we have 
installed will accommodate things like access 
control and other eventual technology.”

The funding for the $1.8 million city proj-
ect has come in part from the city itself and 
the North Richmond Waste and Recovery 
Mitigation Fund.

“We think we did this the right way by get-
ting input from many varied sources. The bid 
process was not based on low-bid submissions, 
but on what technology solutions fit our imme-
diate needs and future vision,” says Lindsay, 
who emphasizes the design process was metic-
ulous and the implementation has been aggres-
sive. “We are looking forward to working with 
the business community as we continue to 
implement this network. We need their support 
to make this outcome successful.” 

Systems Integrator Best Practices
• Solid system design and engineering is the key to ease of implementation
–	 Tight partnership with vendors who are responsive and willing to step up and solve 

problems.
–	 Engineering and design contributions by partners are as important as the technology 

they bring.
–	 Best-of-breed approach should be based on functional capabilities but tempered by 

validation of interoperability.
• Even with a good design, expect the unexpected
–	 Active management and oversight of the deployment process.
–	 Position key players to actively support the system on an ongoing basis.
–	 Establish and hold vendors and third-party service providers to service-level agree-

ments.
• Plan for flexibility and expansion
–	 Work with customer to reach explicit agreement on long term goals.
–	 Ensure a sufficient force of local service personnel.
–	 Ensure mesh provider has demonstrated ability to scale.
–	 Drive for collaboration in funding and support when integrating with external environ-

ments.
–	 Ensure customer understands the opportunities, limitations, and dependencies of the 

technology infrastructure when considering program phasing.

Wireless mesh technology has become a popular alternative to tradi-
tional wireline networking for delivering video security traffic from both fixed 
and pan-tilt-zoom (PTZ) cameras back to centralized or remote monitoring 
stations. Wireless mesh offers a number of advantages over traditional 
wired video security networks, because it is:

• Cost-effective and timely: traditional wiring approaches require 
costly, time-consuming and disruptive digging and trenching. A wireless 
mesh node can be quickly and conveniently co-located with the security 
cameras it is supporting.

• Resilient: wireless mesh is an inherently resilient architecture allow-
ing for continued transmission in the event of a node failure. Wireline failure 
generally results in lost transmission. 

• Flexible: with no wiring limitations, cameras can be set up almost 
anywhere and can be easily moved. 

To take advantage of this flexibility and ensure ease of deployment and 
expansion, wireless mesh nodes must also be flexible. Key flexibility fea-
tures include support for:

• 1-4 radios in a single mesh node;
• multiple access and backhaul frequencies, both licensed and unli-

censed, including Wi-Fi, WiMAX, 4.9 GHz Public Safety, 5.9 GHz ITS; 
• a range of wireline egress interfaces including T1, Fiber, Ethernet and 

DOCSIS; and 
• a variety of mesh backhaul configurations including multiple point-to-

point, point-to-multipoint and multipoint-to-multipoint.
It is also important to recognize that real-time video security traffic 

and the realities of large-scale deployments place unique demands on a 
wireless mesh network. The following key characteristics must be demon-
strated and proven in large deployments:

• low latency and jitter to maintain the quality of real-time video trans-
missions;

• high capacity to support the high quantity of bandwidth that video 
transmission requires; and

• scalability to ensure that the quantity and quality of transmissions are 
maintained as the network expands.

Most wireless mesh nodes communicate on the same channel of the 
same frequency in a hub-like multipoint-to-multipoint fashion. As a result, 
the bandwidth of that single channel, single frequency is shared among 
all nodes in the mesh simultaneously, resulting in a “shared mesh.” This 
shared mesh architecture limits the capacity of the network and results 
in high and unpredictable latency and jitter as traffic grows. Scalability to 
address increased traffic is therefore limited and, as the network expands, 
its unpredictable performance makes it unsuitable for latency sensitive 
applications such as video and voice.

By contrast, in the “switched” mesh architecture deployed in both 
the City and Port of Richmond (as well as in Minneapolis, St. Louis, 
Toronto, London and other leading cities), the nodes can provide multiple 
dedicated and isolated point-to-point connections, supporting diverse 
paths between each node in the mesh. In the switched architecture, all 
of the available bandwidth of each separate radio channel is dedicated 
to the link to the neighboring node, so the total available bandwidth is 
the sum of the bandwidth of each of the links. 

Each dedicated mesh link is on a separate channel, ensuring that for-
warded traffic does not use any bandwidth from any other link in the mesh 
and enabling the network to effectively scale as more nodes are added. As 
a result, a switched mesh is capable of delivering and maintaining much 
higher capacities and transmission rates and lower latency and jitter than 
a shared mesh making it an ideal solution for video security networks.

Ron Robinson is senior vice president of worldwide sales for BelAir 
Networks.
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