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Project Goals

Provide real time traffic information to the general public via the city’s web site.

Provide information to city officials, police and fire & rescue about current traffic conditions.

Network Design

Wireless 802.11b capable devices are utilized to keep the cost of connecting the camera/sites to the main office of the city and to upload snapshots to the city’s web site. 

Primary Equipment Utilized


D-Link Securicam NetworkTM DCS-2100+ Internet Camera


MCM electronics outdoor video camera enclosure


Linksys WRT-54G


Hyperlink 10dbi Vertical Omni Directional Antenna

Locations of Video Cameras

Site Name
Lat/Lon




Notes

Site #1
N26° 26.906' W81° 56.565'

Across from City Hall

Site #2
N26° 26.715' W81° 56.141'

Fire Station

Proposed Future Sites

Site #3
N26° 26.201' W81° 55.282'

1.5 Mi south of City Hall

Site #4
N26° 27.447' W81° 57.215'

Mantanzas pass bridge

Site #5
N26° 27.960' W81° 57.065'

Hurricane pass

Detailed Site Information

Town Hall (in building)

This is where the data (video streams and still snap shots) from all the current cameras are sent. This location utilizes a Linksys WRT-54g wireless access point as a basestation for receiving data from the wireless cameras. An outside antenna is mounted on a pole approximately 13’ above the roof of Town Hall.

Equipment used

Linksys WRT-54gs wireless access point

Hyperlink Tech 10dbi Vertical antenna

30’ LMR-400 Coaxial cable (for connecting antenna)

Gas Discharge Lighting arrester

3 5’ interlocking antenna mast sections

Misc connectors and patch cables

Town Hall (Camera Location, Site #1)

This was the first site to be installed. Due to the close proximity of this site to the site above where data is collected and the short distance to the antenna, the built-in wireless client on the camera was used. This camera is mounted on the south side of Estero Blvd on a power pole and looks southeast.


Equipment utilized


Dlink DCS-2100+ Internet Camera


Mcm Electronics outdoor video camera enclosure


Hyperlink Tech 13dbi panel antenna

Fire Station (Site #2)

This site is approximately ½ a mile southeast of town hall. Due to the locations lack of the needed line of site on the power pole used to mount the camera, an antenna was mounted on the fire station’s antenna tower located about 90 feet north. This required the use of an external radio, as the required antenna cable length would have caused too much signal loss. A higher gain 19 dbi grid parabolic antenna was chosen for increased signal strength and reduced wind load. This camera is mounted on a power pole on the north side of Estero Blvd and looks southeast.


Equipment Utilized


Dlink DCS-2100+ Internet Camera


Mcm Electronics outdoor video camera enclosure


Smartbridges outdoor Airbridge radio


Gas Discharge Lighting Arrester


Hyperlink Tech 19dbi grid parabolic antenna

Proposed Sites

Site #3 (Mid Island)

This site is approximately 1.5 Miles from Town Hall. Due to the lack of any tall structures nearby, this site would require an antenna structure with a minimum of 50 feet in height and may require a relay station located on a very high structure, such as a high rise rooftop or other suitable high structure. The Sprint tower located about ½ mile to the northwest would make a good location for such a relay point, as would several tall buildings in the area. The same equipment used at Site #2 (fire station) would work for this site.

Site #4 (Mantanzas Pass Bridge)

This site would, due its height, provide a superior view of the road coming on the island. This height would also make it able to communicate with the base station/access point located at City Hall, without the need for any relay stations or increase in antenna height at City Hall. The location would, however, make installation and maintenance a potential problem. Close proximity (directly below) to salt water may also pose a hazard to the electronics. The same equipment used at Site #2 (fire station) would work here.

Site #5 (Hurricane Pass Bridge)

As with Site #3, this site would require a tall antenna structure or relay site to get its data back to City Hall. The same equipment used at Site #2 (fire station) would work here.

Potential Problems and Alternate Network Technologies

Problems with Camera/Radio Gear

As with any electronic equipment, failures will at some point occur. These failures are classified in two main groups, soft failures and hard failures. Soft failures can be reversed by rebooting (power cycling). Hard failures require replacement of equipment.

Soft Failures

Problem: Cameras and radios deployed in the field (at camera sites) will sometimes suffer lock ups. Clearing these lockups requires power cycling the equipment at the site.

Causes: Electrical storms can induce black outs and brown outs at sites that cause equipment lockups.

Solution: All the equipment used and proposed runs on 12 Volts DC. A battery module could be placed at each site to maintain power in the event of a black or brown out. In addition, a failsafe remote switch could be installed at each site to power cycle the equipment located there. This would enable operators at Town Hall to reboot field equipment without the need to dispatch maintenance crews.

Hard Failures

Problem: Failure of equipment causes large amounts of downtime while needed equipment is prepared and installed.

Solution: Make camera/radio designs modular and nearly identical at all sites. This would make installing spare units quick and easy even for untrained work crews. 

Problem: Heat causes soft and/or hard failure of units in the field.

Solution: Cameras were chosen partly for there ability to withstand high temperatures (113 Deg F). Highly reflective aluminum tape has been added to the tops of camera enclosures. As an added feature, sun shades can be installed above cameras to keep direct sunlight off cameras most of the midday.

Potential problems with wireless

Some problems have already been encountered and workarounds implemented. 

Line of Site: The main problem is the requirement for line of site. 2.4GHz signals (frequency of wireless cameras and radios) do not penetrate solid objects very well. Trees pose less of a problem; however, signals are partly blocked by them as well. Consequently antennas need to be placed at relatively high locations (above most obstacles).

Interference: 2.4GHz wireless (WIFI) devices use unlicensed frequencies for operation. Since other consumer devices also use these frequencies the potential for interference exists. Before installing the wireless cameras, extensive site surveys were conducted to locate any source of interference. No significant 2.4GHz sources were found at that time. However, the future poses some risks on other devices interfering. Several approaches could be implemented to reduce/mitigate the interference problem.

Interference Solution #1

Increased use of directional antennas. Since these antennas receive and transmit in only a narrow range in one direction, interference from other directions would be reduced.

Interference Solution #2

Frequency Converters could be installed to move the signals to a higher frequency band that is much less used by other devices. These converts attach to existing equipment and antennas and would be fairly simple to install.

Interference Solution #3

The Cameras only require a high speed Internet connection to operate. Wireless connectivity would be greatly reduced. This could also be employed at sites where it would be impractical to obtain the height needed for line of site communications with Town Hall.

