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1.0 EXECUTIVE SUMMARY

Several different types of surveys (i.e., access point, roving creel and phone/diary surveys)
have been implemented in Western Australia to obtain data on boat- and shore-based
recreational fishing since the 1990s. Recently, remotely operated cameras installed at boat
ramps and groynes have provided additional data on boat- and shore-based recreational
fishing to supplement knowledge obtained from other survey types. Since 2006, cameras
have been installed at 14 metropolitan and regional locations throughout Western Australia to
obtain such data. This report is intended to provide an understanding of how this technology
has been utilised by the Department of Fisheries in Western Australia by summarising
aspects of hardware, setup, software, and data extraction. Data obtained from these cameras
have provided a cost-effective method of sampling boat- and shore-based fishing activity,
especially at night.

2.0 INTRODUCTION

Surveys of boat- and shore-based recreational fishing are often required in Western Australia.
These surveys can be conducted at large, bioregional scales (i.e., West Coast bioregion) or at
more localised, subregion scales (i.e., Peel-Harvey estuary, Ningaloo Marine Park) depending
on the information required and the management objectives. Surveys can be designed to
provide annual, seasonal or monthly estimates of fishing effort, catch rate and total catch as
well as to provide an understanding of fishing activity and behaviour.

Remotely operated cameras at boat ramps or groynes can be used to provide information on
boat- or shore-based recreational fishing activity, respectively. Although cameras only
provide information within a field of view at a specific location, they are able to provide data
across an entire 24-hr day (i.e., a census of activity). This method therefore provides a cost-
effective method of sampling fishing activity at night, which is not often obtained due to
safety considerations and high staff costs.

This report is intended to provide an understanding of how remotely operated cameras have
been utilised by the Department of Fisheries in Western Australia since 2006. This includes;

e describing the scope (and limitations) of remotely operated cameras in collecting data
on recreational shore- and boat-based fishing,

e describing the setup and hardware for each site where remotely operated cameras are
located,

e describing the software and network systems and,

e providing a summary of the data extraction process.

Data from remotely operated cameras located throughout Western Australia have been
presented in several reports and papers relating to both shore- (Smallwood et al., 2011, 2012)
and boat-based (Ryan et al., 2013; Wise & Fletcher, 2013) fishing. These references provide
information on incorporating these data in the estimation of fishing effort and total catch
while also showcasing different techniques for presenting these data. Additionally, Wise and
Fletcher (2013) provide comparisons of outputs and cost-effectiveness from remotely
operated cameras and other techniques such as boat ramp surveys, vehicle counters and
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ticketing machines. The benefits of using remotely operated cameras are highlighted as
providing an accurate census of boating activity at a specified location (including at night),
although it is noted that the majority of the costs associated with the use of remotely operated
cameras is associated with data extraction and data entry, which will increase with the
number of cameras installed (Wise & Fletcher, 2013). For a comparison of the cost-
effectiveness of different techniques for collecting data on recreational shore-based fishing,
see Smallwood et al. (2011).

3.0 SURVEY OBJECTIVES AND SCOPE

3.1 Survey Objectives

Remotely operated camera surveys (or camera surveys) can be used to provide data which
assist with understanding variation in shore- or boat-based fishing activity across time and
space. These data can then be used to;

¢ inform scheduling and planning for on-site surveys,

e validate other survey techniques and,

¢ adjust estimates of effort and total catch to include activity occurring outside of hours
covered in on-site surveys.

For example, boat-based recreatioanal fishing activity was monitored at 12 key boat ramps in
2011/12 using remotely operated cameras installed at each of these locations. The objective
of this survey was to validate estimates of effort from the phone-diary survey over a 24-hour
period. Information was gathered on the number of launches and retrievals by boat type at 5
minute intervals, with the proportion of boating activity that involved fishing to be derived
from the boat ramp surveys [see Ryan et al. (2013)].

In addition, estimates of total catch and fishing effort for shore-based fishers were generated
by integrating data from camera surveys with a traditional aerial-roving design. Cameras
determined the distribution of shore-based fishing activity across a 24-hour day on different
day types (weekend/public holiday, weekdays), while aerial surveys provided instantaneous
counts for each day type as well as time of day (morning, afternoon). This information was
combined with data on fishing trip length (obtained from interviews conducted during the
roving creel surveys) to estimate fishing effort [see Smallwood et al. (2012)].

3.2 Survey Duration

One of the key benefits of camera surveys is that they can be undertaken across a 24-hr day,
and provide information on fishing activity at night. Data can also be collected over long
periods of time (i.e., the camera located at Ocean Reef Marina has been operational since
2006) as, once a camera is operational, sufficient data storage capability and equipment
maintenance only is required to obtain a permanent record of activity. Analysis of footage is
more time consuming, but can be completed at a later date.

33 Survey Area

Camera surveys are undertaken at a specific location, within a defined field of view.
Depending on the survey, observations of people or vessels can be recorded as they pass a set
‘choke’ point or as they enter or depart the field of view (Smallwood et al., 2011; Wise &
Fletcher, 2013).
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In 2006, the first remotely operated cameras were installed at four boat ramps in the Perth
Metropolitan area (Wise & Fletcher, 2013) (Figure 1). In 2011/12, this was expanded to 13
cameras at key boat ramps in both metropolitan and regional locations (Ryan et al., 2013). An
additional camera was installed at a boat ramp in Exmouth Marina in 2013.

In 2010, a survey of shore-based recreational fishing included data collected from cameras
installed at 4 groynes in the Perth Metropolitan area (Smallwood et al., 2012) (Figure 1).
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Figure 1: Location of boat ramps and groynes monitored using remotely operated
cameras.
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34 Sampling Frame

A sampling frame is the complete set or list of all the sampling units in the population to be
sampled, where the sampling unit is the basic unit (i.e., often the individual angler) (Jones &
Pollock, 2013). Recreational Fishing from Boat Licences are used as the sampling frame for
biennial phone-diary surveys of boat-based fishers (Ryan et al., 2013), while the lack of such
a licence for shore-based fishers means that a spatio-temporal sampling frame is utilised
(Smallwood et al., 2012). Similarly, a spatio-temporal sampling frame is used for camera
surveys. See Table 1 in Ryan et al. (2013) for a complete overview of the output
specifications between survey techniques for collecting data on recreational boat-based
fishing activity, including the 2011/12 camera survey.

3.5 Fishing Activities

It is very important to clearly define which fishing activities are included in the scope of the
survey, as this will affect data collection (i.e., if the survey is targeting recreational boat-
based fishing from motorised vessels, then kayaks do not need to be counted). Similarly,
catch and effort statistics from charter or commercial fishing operations is generally not
required, as they provide information on their fishing activities to the Department of Fisheries
Western Australia on their compulsory logbook returns. Depending on the survey, fishing
from jet skis may be included or excluded. Although for the majority of data collected during
camera surveys in Western Australia, only data on motorised vessels is included in analysis,
information on other vessel types (i.e., kayaks, commercial vessels) is routinely stored when
the footage is processed, and can be retrieved at a later date if necessary.

It is important to note that the activities undertaken by vessels while at sea cannot be
ascertained from cameras located at a boat ramp. Information can only be determined for
each individual vessel relating to its particular type, and the time when it was launched or
retrieved. Information on the proportion of boats fishing is obtained from concurrent on-site
interviews at these same boat ramps. It was, however, possible to assign an activity type to
shore-based fishers using the remotely operated cameras based on the presence/absence of
fishing gear.

3.6 Species

No information on species caught by recreational boat- or shore-based fishers can be obtained
from camera surveys. This is due to not only the obscured nature of catches (i.e., fish are
generally stored in eskies or buckets) but that the cameras are most often focussed to capture
arrival or departure information, rather than the fishing activity itself.

3.7 Survey Data Elements

When running concurrent surveys that need to provide comparable results, it is important to
consider the unit of measurement for the various survey data elements. These may need to be
standardised to be comparable or, depending on the application of each element, it may just
be sufficient to clearly highlight the differences in terminology or units of measurement.
Camera surveys are useful for providing data on the types of boats utilising a particular ramp,
and also for highlighting the diurnal variation of boating activity across a 24-hr day in terms
of launches and retrievals (Ryan et al., 2013). See Table 2 in Ryan et al. (2013) for a
complete comparison of survey elements between survey techniques for collecting data on
recreational boat-based fishing activity, including the 2011/12 camera survey.
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4.0 HARDWARE

This section provides an overview of factors which should be considered when selecting each
component of the hardware, including cameras, computers and modems. Where specific
hardware products are mentioned these were selected as the most cost-effective from a
limited number of products that were examined prior to the commencement of the project in
2006. The selection of specific products should not be seen as inclusive and other alternatives
should be examined for technological advancements which may have been developed since
this time. Otherwise, if a general reference to a component (i.e., LCD monitor) is used there
were a range of alternative products used to perform these tasks.

Details of the hardware installed at each location (Figure 1), including a description of the
data storage capabilities and power sources utilised, are also provided. Modifications made
due to operational requirements, reasons why outages may have occurred (and how such
issues may have been addressed) and the date at which hardware was installed are also
discussed. Advances in technology have occurred since cameras were first installed in 2006,
and upgrades to equipment are also covered, where applicable.

The field of view from each camera and a schematic description of the hardware setup are
provided in Attachment 1 to Attachment 16.

4.1 Hardware specifications

4.1.1 Camera
Several criteria were utilised when selecting appropriate cameras for this research. These
included;

e physical components such as durability (i.e., waterproof, solid state, size)

e functionality (i.e., zoom, pan and tilt capabilities)

e outputs (i.e.,, image resolution)

e system capabilities and versatility (i.e., operating system, network capable, remote
access, availability of updates) and,

e cost.

Multiple products were tested as part of this process and cameras meeting these criteria were
selected for this project.

4.1.2  Computer
Criteria used to select an appropriate computer system included;

e small physical size (i.e., some needed to fit inside very small spaces)

e operating system ( i.e., not susceptible to sudden lockups and freezes and an ability to
auto start)

o reliability ( i.e, able to withstand extreme temperature and humidity, Hard drive
performance )

e camera software compatibility (i.e., time lapse function, multiple camera capability,
web server, FTP function and quicktime compatible) and,

e cost

Computers meeting these criteria (in particular their small size and ability to run software
used to record and transmit time lapse files at a relatively cheap cost) were selected for this
project.
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4.1.3  Power supply

Where possible, existing main supply power connections were utilised for all equipment.
However, in locations where the power supply was problematic an external Uninterruptable
Power Supply (UPS) device was used to keep the camera and computer systems operational.
If the power outage was for an extended period, the UPS devices were able to detect when
insufficient battery power remained to run the equipment and powered them down in a safe
manner. There were a number of UPS products available to perform this service.

4.1.4 Modem

A number of ADSL (fixed line), 3G and 4G wireless modems were available which could
provide connectivity to transfer data between locations. As large amounts of data were being
transferred, consideration was given to selecting an Internet Service Provider (ISP) that could
provide large download/upload limits at the best price.

4.1.5 Antennae

Antennae were installed at locations where it was necessary to place the camera away from
the building where the remaining equipment components (i.e., computer) were located. These
antennae were able to provide a “bridge” between these locations to transmit data. Criteria
used to select antennae included; durability (i.e., waterproof), security of frequency used to
transmit data, Power over Ethernet (POE) connectivity and cost. Ubiquiti Nanostation
antennae were selected as meeting these criteria at the commencement of this project.

4.1.6  Other
Other components such as LCD monitors and external hard drives were available from a
range of brands and were generally selected based on a value for money approach.

4.2 Location specific setups

4.2.1 Broome
Date installed: 14 December 2010

Setup: A Mobotix M12Msec Day/Night camera was installed at the Broome Fishing Club
building situated on Kabbari Road at Entrance Point, Broome. The camera was mounted on a
cross beam on the club’s service shed and cabled back to the main clubhouse office via Wi-
Fi. A MacMini computer was installed in the office along with a USB backup drive, LCD
monitor, ADSL modem and UPS power device. Internet Services were installed in the office
on the Broome Fishing Club facsimile line while a wireless network is also running in the
office to allow for remote connection outside office hours.

Issues: As Broome is in a cyclone prone area a number of options were explored to provide
continuous data. Currently a pair of Ubiquiti Nanostation M5 wireless Outdoor Airmax 16
dBi antennas are placed on the service shed and main building. This allows a private wireless
bridge to transmit data between both locations in the 5 GHz spectrum at 150 Mbps + speeds.
Power is delivered over Ethernet (POE) to both devices, negating the installation of power
points at either end. A lightning strike required the replacement of the computer, UPS power
supply and LCD monitor.

4.2.2  Dampier
Date installed: 17 December 2010
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Setup: A Mobotix M12Msec Day/Night camera and Ubiquiti Nanostation M5 wireless
Outdoor Airmax 16dBi antenna were installed on a light pole adjacent to the Dampier public
boat ramp on lan Williams Crescent. The pole is part of the Dampier street lighting and only
powered during hours of darkness. A series of dry cell batteries in parallel connected to an
inverter and a battery charger were used to power the camera and associated equipment
during daylight hours. Access is obtained by opening the metal access housing on the pole
(size 8 hex bit required). POE power injectors for the camera and wireless antenna are
installed in the same area. A matching Ubiquiti Nanostation M5 wireless Outdoor Airmax
16dBi antenna is mounted on a 50 mm galvanized iron pole that is mounted to the north wall
of the Dampier Yacht Club (approximately 1.5 km away). A MacMini computer is installed
in the office along with a USB backup drive, ADSL modem, LCD monitor and UPS power
device. Internet services are installed on the club facsimile line. A wireless network is also
running in the office to allow for remote connection outside office hours.

A second Mobotix M12M camera was mounted on the Western end of the clubhouse building
on the second floor. This camera overlooks the private boat ramp and yacht club facilities.

Issues: The camera at the public ramp has had some problems with power injectors and
inverters. On every occasion that there was failure, it has been associated with cyclones and
tropical low systems that flooded the area, causing electrical shorting of the gear. Lightning
struck the pole on several occasions but has caused no damage to the camera or wireless
antenna.

4.2.3  Exmouth Marina
Date installed: 28 February 2013

Setup: A Mobotix M24M sec camera was mounted on the guardrail on the upper story of the
Exmouth Sea Search and Rescue Building at the Exmouth Marina. An Apple iMac computer
was installed in the operations room into which the camera is directly wired. The system
utilizes the Sea Search and Rescue UPS. This is a standalone system and is connected to the
internet but only for incoming traffic. No data are pushed as the connection is not supplied by
the Department of Fisheries Western Australia and this site is visited regularly to download
the data.

Issues: The iMac computer was replaced at this location in January 2014 with an Apple
MacMini.

4.2.4 Denham
Date installed: 15 July 2009

Setup: A Mobotix M12Msec Day/Night camera and Ubiquiti Nanostation M5 wireless
Outdoor Airmax 16dBi antenna are installed on a light pole adjacent to the Denham public
ramp on Knight Terrace. Power is supplied directly to the pole and a small metre box is
installed on the pole which contains the power injectors for the camera and Nanostation. A
matching Ubiquiti Nanostation M5 wireless Outdoor Airmax 16dBi antenna was mounted on
a 50 mm galvanized iron pole to the south wall of the Shark Bay Sea Rescue Building
(approximately 600 m away).

A MacMini computer was installed in the Shark Bay Sea Rescue office along with a USB
backup drive, ADSL modem, LCD monitor and UPS power device. Internet services are
installed on the club facsimile line. A wireless network is also running in the office to allow
for remote connection outside office hours.
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Issues: One camera has been replaced, along with two power injectors, due to a lightning
strike and flooding associated with a cyclone.

4.2.5 Monkey Mia
Date installed: 26 June 2009

Setup: A Mobotix M22Msec camera was mounted on the eastern wall of the “Fish Room” on
the Department of Parks and Wildlife building at Monkey Mia. A MacMini computer,
wireless 3G modem, LCD monitor and backup drive were also installed at this location. A
wireless network was also running in the office to allow for remote connection outside office
hours. There is no Asymmetric Digital Subscriber Line (ADSL) available at Monkey Mia.
Due to the cost of data transfer via 3G in this location, data are downloaded by research staff.

Issues: There was one outage (4 weeks) with this gear which was the result of the accidental
cutting of the power supply cabling, shorting out the camera injector and router.

4.2.6 Two Rocks Marina
Date installed: 4 February 2009

Setup: A Mobotix M22M camera was mounted on the upper story walkway of the Two
Rocks Sea Rescue building. A MacMini computer, ADSL modem and backup drive were
installed in the radio room of the same building. A wireless network was also running in the
office to allow for remote connection. Data were pushed to the servers at Hillarys Fisheries
and Marine Research Laboratories every hour during the survey periods.

Issues: The internet connection was taken over by the Sea Search and Rescue group and as
such Department of Fisheries Western Australia no longer pushes live vision to its servers.
The site is visited every 5—6 months and the data copied manually.

4.2.7  Mindarie Marina
Date installed: 18 November 2010

Setup: A Mobotix M22Msec camera was mounted under the eaves on the north western part
of the roof on the Mindarie Marina Management building off Ocean Falls Boulevard. A
MacMini computer and backup drive were installed in the security office of the same
building. This is a standalone system that does not have an internet connection. This site is
therefore visited each month to download the data.

Issues: To date, only one short-term loss of data has occurred due to a power failure and the
computer not automatically restarting (initial setup oversight). However, two outages of data
collection occurred in 2012 and 2013 due to flooding and damage to computers.

4.2.8 Ocean Reef Marina
Date installed: 10 March 2006

Setup: A Mobotix M10Msec Day camera was installed under the eaves on the western side of
the Whitfords Sea Rescue Building on the third floor at the Boat Harbour on Quay Road. A
MacMini computer, a wireless 4G modem and backup drive were installed in the security
office of the same building. A wireless network is also running in the office to allow for
remote connection outside office hours.

Issues: There has been some data loss at this site due to the MacMini accidently being
switched off on several occasions.
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4.2.9  Hillarys Boat Harbour (Boat Ramp)
Date installed: 8 August 2005

Setup: An Axis 213 PTZ was initially installed at this location but this camera failed and was
replaced with a Mobotix M24M sec camera capable of providing images at a higher
resolution. These cameras were mounted at the same location under the eaves on the southern
side of the second floor at the Hillarys Fisheries and Marine Research Laboratories. Data
from this camera are captured directly into the central server in the server room in this
building.

Issues: There has been one loss of data (three weeks) due to a core network switch being
replaced. This switch connected the camera to the server for data storage and capture.

4.2.10 Hillarys Boat Harbour (Groyne)
Date installed: 27 March 2010

Setup: Two Mobotix Q24M cameras (1 day, 1 night) were installed on a light pole placed on
the roof of the pump house at the Hillarys north wall to record a 180 degree view along the
groyne. The cameras were attached to a MacMini computer and backup drive housed in the
pump house.

Issues: These cameras were not connected to the network as no fibre channel link was
available prior to the start of the shore-based recreational fishing survey and data was
therefore retrieved manually.

4.2.11 Leeuwin
Date installed: 17 February 2011

Setup: A Mobotix M24M sec camera is mounted on a pole overlooking the Leeuwin Public
boat ramp next to the Swan River at Riverside Road, East Fremantle. A MacMini computer,
backup drive, wireless 4G modem and power injector for the camera are contained within a
metal meter box installed on the same pole. Power is supplied directly to the meter box.

Issues: The boat ramp was refurbished during November 2012 — May 2013 and the unit was
repositioned onto a new light tower slightly north of its original position. No data were
recorded during this period due to power outage during the construction phase.

4.2.12 Woodman Point (Boat Ramp)
Date installed: 6 December 2005

Setup: A Mobotix M24M sec camera was mounted under the eaves on the third floor of the
Cockburn Power Boat Club building at Jervoise Bay Cove. A second Mobotix M12M sec
day/night camera was mounted alongside on the southern side. A MacMini computer,
wireless 4G modem and backup drive were installed in the radio room. A wireless network is
also running in the office to allow for remote connection outside office hours.

In January 2013, all the equipment was relocated to the Cockburn Sea Rescue facility in the
same compound. Cameras have been placed on a galvanized pole mounted on the southern
roof apex of the building. The computers, switches, modems and monitors have been
relocated to the radio room on the upper floor of the building.

Issues: Data loss occurred on several occasions due to power outages requiring manual
restarts of the camera. When these outages occurred on a Friday the equipment was rebooted
on the following Monday.
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4.2.13 Woodman Point (Groyne)
Date installed: 30 March 2010

Setup: An Axis 213 PTZ camera was mounted on the rooftop of the Cockburn Power Boat
Club. This camera was replaced in 2008 with Mobotix cameras. These newer cameras were
connected into the boat ramp system at the Cockburn Power Boat Club and were used for the
shore-based recreational fishing survey from April — June 2010.

4.2.14 Point Peron
Date installed: 10 April 2006

Setup: An Axis 213PTZ camera was initially mounted on the western wall of the security
gate on the causeway leading to the Garden Island Navy base. This camera was installed in
April 2006, but was later replaced with a Mobotix M24M sec camera. A MacMini computer,
LCD monitor, wireless 4G router and backup drive were installed in the security room. A
wireless network is also running in the room.

Initially a wireless network bridge was established using Ultra Wap wireless routers that
transmitted to the Rockingham Sea Rescue Building approximately 400 m away. A wireless
modem/router and internet connection was established on the facsimile line. Data were
transmitted across this link. The Ultra Wap wireless routers were replaced with a wireless 4G
modem/router.

Issues: In mid-September 2011 the Axis camera failed and shorted out the MacMini ethernet
port and the power supply. The camera was replaced with a Mobotix M24M sec camera and a
new MacMini was installed.

4.2.15 Albany
Date installed: 20 December 2010

Setup: A Mobotix M12M sec camera is mounted on the eastern Wall of the Albany Sea
Rescue building at Emu Point public boat ramp at Swarbrick Street. A MacMini computer,
LCD monitor, wireless modem/router and backup drive were installed in the office of the
building. A wireless network is also running in the room for out-of-hours access to the
system. An ADSL internet connection was established on the facsimile line.

Issues: There has only been a small loss of data due to the gear being switched off by
accident in the office. Modifications to the car park and boat ramp area between January and
March 2013 resulted in infrequent power outages.

4.2.16 Esperance
Date installed: 31 December 2010

Setup: A Mobotix MI12M sec camera was mounted on the south western wall of the
Esperance District Fisheries office shed overlooking the Bandy Creek Boat Harbour and
public boat ramp. The camera has a 135 mm and 22 mm lens attached for overall harbour
views and zoomed views of the public boat ramp 400 m away. A MacMini computer, LCD
monitor, wireless 3G modem and backup drive were installed in the shed. A wireless network
is also running in the room for out-of-hours access to the system.

This equipment was originally setup in the district office building utilizing EOP adaptors.
However, it was relocated to the shed after two months due to the unreliable power
distribution system at the camera site.
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Issues: The camera was switched to 60 day rolling collection of data from March 2012 —
October 2013 resulting in vastly increased storage size and loss of data. An additional large
capacity hard drive was fitted in February 2014 and set to capture continuous data.

5.0 SOFTWARE

Cameras were setup to capture data internally and push the information out to a centralised
storage site when a network connection was available. They perform this function very well
for live data capture, frame capture series of data and motion detection capture. However, the
use of third party software was required to stitch all the images together from the format that
the Mobotix cameras produce (mxpeg).

A full motion video capture of every second of the day was not feasible as the storage
requirements for a year of data would have been unnecessarily large, and would have
extended the reading time. Therefore, a time lapse approach for video capture was deemed
more appropriate.

Using this approach one frame of video was captured every eight seconds and compiled into
a .mov file, where each file comprised one hour of actual elapsed time and was stored in
separate folders for each day on the computer. This file was then ‘pushed’ to the centralized
server at the Hillarys Fisheries and Marine Research Laboratories and backed-up on site.
Security Spy software was used to accomplish this task (Bensoftware, 2014).

6.0 DATA STORAGE

The majority of the remotely operated cameras are connected to the internet via ADSL or 3G
and 4G wireless. Where possible, the same service provider was used across locations to
maximise data allowances and keep costs down. All cameras have a dynamic domain name
assigned so they can be contacted if there are IP address changes.

Data are stored at Hillarys Fisheries and Marine Research Laboratories. A Network Attached
Storage device stores all the analysed .mov files. Hourly data files of captured footage from
most locations are pushed to this site hourly.

7.0 DATA EXTRACTION

Each file consisted of one hour of actual elapsed time condensed into a time lapse .mov file.
Each frame in the file has a time stamp which shows the camera name, date and time. As the
file is a movie file it plays back at 25 fps which allows a complete hour of footage captured at
one frame every eight seconds to be played back in 23 seconds. This allows a quick scan of
the file to see if any vessel/people movement occurred. If there is, playback is stopped at the
desired place and the information entered into a database.

The following information is captured;

e Location
e Date
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e Vessel type (powerboat, canoe/kayak, commercial vessel, yacht, jet ski, other,
unknown)

Launch time

Retrieval time

Private or public ramp, and

Reader

To ensure consistent identification of launch and retrieval times between readers, a reference
line between two known points is used as the trigger point for data capture (refer to
Attachment 9 for an example). This overcame the issue where vessels floated around for up
to 15 minutes while waiting to retrieve due to overcrowding at some ramps.

In addition, it was not uncommon for a boat to be launched and then tied up alongside the
ramp for a great deal of time while gear was put aboard or while the occupants waited for
someone to arrive. Also, some boats were only launched to test a motor alongside the ramp
and were retrieved without ever going out to sea. If the vessel passed the reference point it
was considered to be a launch or retrieval. Conversely, if a boat did not pass the reference
point, it was not recorded.

Another issue was that a boat launched at one ramp did not always retrieve at the same ramp.
Thus, the launch and retrieve counts did not always match. Some boat ramps may also have
several launches in one day with no retrievals (or vice versa) if vessels are on overnight trips.
Due to these imbalances it may be necessary to ‘reset’ the count of people or vessels to zero
at a known time (i.e., midnight) (especially at extremely busy ramps).

Although the time lapse method was selected for implementation in surveys prior to June
2014, it is possible to capture a frame or video stream using event windows and event logic
settings when certain parameters are met. Initial trials of a .txt file automatically sent to a
server containing a photograph, time, camera name and event information when movement
was detected at a ramp were ruled out due to the complexities around false detections
generated from surface water movement. In addition, elements such as rough water, birds,
boat wakes, sea spray and waves continually triggered the cameras. To address this problem
cameras were reprogrammed by altering the sensitivities, which worked fine for the
conditions they was set for, but failed when the conditions changed (i.e., calm vs. wild
weather).

New firmware installed in some of the cameras now allows for the event logic method
described above due to vast improvements in the movement detection algorithms installed in
the cameras. Initial trials have commenced to test the viability of this method for automatic
counts of boat movements.

8.0 SECURITY AND DATA ACCESSIBILITY

Cameras and data storage devices are kept in secure locations where possible (i.e.,
Department of Fisheries Western Australia office or Sea Search and Rescue building) to
restrict vandalism and theft of equipment. Anti-vandalism devices were also installed on
some cameras which are located in more exposed or accessible positions (i.e., Hillarys groyne
camera).
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Western Australian Police require any cameras placed in public locations to be registered in
their system, and all the cameras installed by the Department of Fisheries Western Australia
at boat ramps and groynes meet this criterion. Signs were also placed at every location at
which a camera was installed to alert members of the public that they may be under video
surveillance by the Department of Fisheries Western Australia.

No personal information such as number plates is collected by the cameras and individual
fishers cannot be identified from the footage. Footage collected by cameras could be viewed
(subject to privacy controls) by the organisations who hosted the equipment, and by members
of the public on request, although there was no functionality to allow the deletion of any files
from a data storage device. Security settings can also be changed via the Security Spy
software to meet a range of circumstances, as necessary (i.e., to limit or increase access as
required).

9.0 CONCLUSIONS

Remotely operated cameras have been utilised throughout Western Australia since 2006 to
collect data on boat- and shore-based recreational activity occurring at boat ramps and
groynes. This technology has provided a cost-effective method for collecting such
information from across widely distributed locations for long time periods. However, the
efficient collection of video footage needs to be balanced against the length of time required
for data processing, and the costs associated with providing staff to undertake this work.
Ongoing developments in camera technology, as well as data storage and power, will
continue to provide more options and efficiencies in the collection of recreational fishing
information. In addition, software developments are also likely to continue to improve the
efficiency of data extraction (i.e., by automating data processing procedures) and increase the
level of information able to be obtained (e.g., data on boat length).
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12.0 LIST OF ATTACHMENTS

Attachment 1: Broome
HedtiEariny b

Broome
fn o
ﬁ % ; 7 Modem / Router
Maobotix M12MSac Ubiquiti NanostationM5 Ubiquiti NanostationM5
Airmax Station WDS Airmax Access Point WDS

The camera is mounted facing south on a crossbeam on the service shed at
the Broome Fishing Club. All power to the camera, network switches,
nanostation and backup macmini, i5 supplied from the metre box in the
service shed. All equipment is stored in the metre box as well.

A nanostation is mounted on the south west pillar of the service shed and
directed toward its paired nanostation access point mounted on the main
Network Broome Fishing Club facility.

Switch A master network switch, backup drive, ADSL modem and mac mini are

stored in the office of the building

HDMI Monitor
i i p—

MacMini
Backup MacMini
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Attachment 2: Dampier

. . BErnsherie Y
Danpier Pablic Ranp

[y
Modem / Router

T~~T

Ubiquiti NanostationM5 Ubiquiti NanostationM5

. a——— -
Mobotix M12M Sec Airmax Station WDS Airmax Access Point WDS

Switch

The camera and nanostation are mounted 8 metres up a light pole
at the public ramp. Power is only available at night. A battery pack
{ 2x12v drycell 18ah ) was installed inside the pole along with a
battery charger and inverter. The battery supplies all the power to
the camera and nanostation and is charged overnight when the
mains power issupplied to the street lights.

The camera signal is broadcast 1.5km into a paired nanostation
mounted at the Dampier Yacht Club. A mac mini, backup drive
and adsl modem are situated in the club office. A second Mobotix
M12M is mounted on the second floor balcony of the yacht club

Batteries overlooking the club launching ramps and marina.

HDMI Monitor
Charger i

MacMini
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Attachment 3: Exmouth Marina

a — B = sl — _ = [

Exmouth
*
HDMI Monitor
MNetwork
Switch MacMini

Mobotix M24MSec The camera is bolted to the guardrail on upper deck on the eastern side
of the Exmouth Sea Rescue building. A mac mini is located in the radio
room below. This camera is not connected to the internet.
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Attachment 4: Denham

Denham 29/11/11 08:28:43

Denham
=
ADSL Modem / Router
vﬂﬁ Vo4 . Vv
‘f 1 ___|| .._\__‘-‘l “"\-. i

ot ey Ubiquiti NanostationM 5 Ubiquiti ManostationM5 ol
Airmax Sation WOS Airmax Access Point WOS T Metwork

Swilch

Mobolix M24MSec

The camera and nanostation areé mounted on a pale overlooking
the Denham public ramp  All power to the camera, netwark
swilches and nanostatwn 15 supphed from the melre box
attached to the pale

A paired manostation 13 mounted on the south west antenna
mast of the Shark Bay Sea Rescue building A master network
switch, ADSL modem, backup drive and mac mini are stored in
the aflice of the building

HOMI Maniter

M ackini
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Attachment 5: Monkey Mia

A A T L L TR R R TV T IS

[
DHMOSFET 1723241

Monkey Mia
P .
P &
g Telstra Mext G Modem

Mobotix M22MSac HDMI Monitor
Fisheries W&

e - |

Network MacMini
Switch

The camera is mounted at the DPaW Dolphin Discovery centre at
Monkey Mia. It is bolted to the east wall of the "Fish room”.

An additional camera overlooking the main jetty is mounted nearby.
This shire owned camera is utilising our infrastructure,

All cabling leads into the fish room where a mac mini, backup drive
and 3G Modem are installed.

Mobotix M12MSec
Shire of Shark Bay
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Attachment 6: Two Rocks Marina

The cameras are rmounted on e north west comer of the Two Rocks Sea
Search and Rescue buiding al the Two Rocks marina.
All equipment & housed in the adio mwom on the second fioor,

Mobolkx M12
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OEAO4/L] DA154126

Mindarie marina

T—
—

HDMI Monitor
Switch : -
| d

Mobotix M22MSec MacMini

The camera is mounted on the north west corner of
the Mindarie Marina services building located next to
the boat ramp. A netwark switch and mac mini are
located in the security room. There is no internet
connection from this camera
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Attachment 8: Ocean Reef Marina

Ocean Reef

oy, e

Switch MacMini
VividWireless 4G

Modem

Mobotix M10MSec

The camera is bolted to a beam on the external walkway at
the Whitfords Sea Rescue Building.

A mac mini, network switch and vividwireless modem are
housed in the main tower building on the upper floor.
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Attachment 9: Hillarys Boat Harbour (Boat Ramp)

The yellow line drawn across 2 known points served as the trigger point for data capture.

Hillarys
Wiredess 4G
Maodem N.AS Backup
m—— PRl I
B QIR D e
Mebwork
Switch

Mobaotin M24MSec

(- =
| smmmmm

Airport Exireme Base Slation

HoerveRAID
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Hillarys Groyne

e I~ HOMI Monitor
o/ / -« T e —
vy e Metwork
- T— Switeh MacMini
2 % Maobotix 024 2 x 024 cameras are bolted to the top of a6m lamp post on top of the
Day / Night departments pump house on the north groyne at Hillarys Boat Harbour, A

mac mini is located in the pump house below. These cameras are not
connected to the internet.
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Attachment 11: Leeuwin

i

S AmmmmmenERe

Hn-—----l—- e SR S

Lesuwin

A small metal box is attached to a power pole
- . A overlooking the main ramp.
The camera is attached externally on this box. A mac
mini and Vividwireless 4G modem are stored inside
the box. Power is supplied directly to the box.

Mobotix M24MSec VividWireless 4G

Modem

p—

MachMini
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Attachment 12: Woodmans Point (Boat Ramp)

-

Woodmans Point

- L-":;_g-_-_? - I_d -
Metwork

Switch MacMini
&
Qﬁ? VividWireless 4G

Modem

2 cameras are bolted to a beam on the roof at the

Cockburn Power Boat Club.
A mac mini, network switch and Vividwireless 4G modem

are housged in the main tower building on the upper floor,
Mobotix M24MSec Access to the cameras is from the window in the main
tower.
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Attachment 13: Woodman Point (Groyne)

Sy - eRRpe—

1508400 101 38

Woodmans Point
@ o T - _ - L
Metwork
Mobotix M12MSec Switch MacMini VividWireless 4G

Modem

2 cameras are bolted to a beam under the eves on the second story of
the Cockburn Power Boat Club. 1 Axis cameras was attached to a pole
on the roof of the club.

A mac mini, network switch and Vividwireless 4G modem are housed
Mabotix M24MSec in the main tower building on the upper floor. Access to the cameras
is from the window in the main tower. All gear was relocated to the
sea search and Rescue building in the same compound in 2013,

Bxis 213 PTZ
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Attachment 14: Point Peron

wd -
- Ry .

s .; 2 saen )Y a1 bee A3 Bt . o el e T L AL )lwl-]‘h

MI Hll LITiA ! _-’E‘.’g

I'I'lulu riilIIIIIJH

- - !

I Point rnn

L-

HOMI Monitor

rd \
VividWireless 4G
Maobotix M12MSec Modem MacMini

The camera is bolted to the western wall of the military checkpoint building on
the Garden lsland causeway. A mac mini and Vividwireless 4G modem are
housed inside the checkpaoint.
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Attachment 15: Albany

Emu Point - Albany

=
ADSL Modem

HDMI Monitor
- e i : i

MachMini

Mobotix M12MSec

The camera is bolted to the eastern wall of the
Albany Sea Rescue building. A mac mini, backup

drive and adsl modem are housed in the office in
the main building
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Attachment 16: Esperance

EnSLerle

Esperance

(e f
Telstra Next G Modem
*

HDMI Monitor

MacMini

Mobotix M12M Sec

The camera is mounted on the south west corner
of the boat shed at the Dept of Fisheries building
at Bandy Creek. A mac mini, backup drive and 3G
modem are stored inside the shed.
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