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CC5MPX Digital Camera

1. Introduction

Note

Figure 1-1 CC5MPX Camera

The CC5PM X Series digital network cameras are designed to meet the stringent
operational requirements necessary for remote battery powered installations while
producing images of up to 5 megapixels. Both cameras can operate over awide
temperature range and have several advanced power saving modes to suit a variety
of needs.

CC5MPX will be used to refer to the series throughout the manual,
unless otherwise specified.

The CC5MPX incorporates an integrated rugged environmental enclosure to reduce
cost and installation time. Communication options include Ethernet, RS-232, and
RS-485. The CC5MPX is fully web-enabled with FTP and Email capabilities.
Campbell Scientific's PakBus protocol is supported by the CC5MPX for

integration with Campbell Scientific dataloggers. When required, an optional lens
defroster is available.

The camera contains an onboard SD memory card that can turn the camerainto a
powerful image and video logger. The onboard memory card enables the CC5M PX
to archive images and video internally.

The CC5MPX can operate in a stand-alone mode with image acquisitions triggered
by the camera’ s own precision real time clock. Image and video acquisitions can
also be triggered by events through an external signal or motion detection.
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2.

Specifications

Note

Power Supply

Operating: 9-30 VDC 250 mA Maximum (Camera only)
9-16 VDC 1.0 A Max @ 12 VDC (Cameraw/ Defroster
Option)*

Quiescent: 1 mA Maximum (Off power mode)

*Warning: The CC5MPX is specified to operate on a 9-30
VDC supply input range. When the window defroster is
installed, the 30 VDC maximum must be reduced to 16 VDC.
Operating the CC5MPX with window defroster at voltages
greater than 16 VDC can cause damage to the CC5MPX.

Operating
temperature -40°C to +60°C

Clock Accuracy =+ 2 Minutes'Y ear (-40°C to +60°C)

Lens
Mount: C-Type
IRIS: DC Compatible
Standard lens.  4-12 mm, 27° to 80° field of view
Zoom lens: 10-40 mm, 9° to 35° field of view

Fisheyelens:  1.4-3.1 mm, 94° to 185° field of view

Image or Video Capture Triggers:
Two independent self-timers
Motion detection
Web page control
External trigger

Still Image Resolution (JPEG)
2592x1944 640x352

1280x960 320x240
1280x720 320x176
640x480

Video Capable of 720P — 1280x720 (MPEG4)

640x480 (Live Video Only/MJIPEG), 320x240 (MPEG4)

Ext. Input Signal
Logic Low Level: <0.65V (-20 VDC Absolute Min)
Logic High Level: > 2.0 VDC (+20 VDC Absolute Max)
Minimum Pulse Width: 10 ms

Communication I nterfaces
Ethernet 10/100
RS-232 port
RS 485 port

Communication Protocols
Webpage interface via web browser
FTP
Email
PakBus (for Campbell Dataloggers)
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Communication Switched Power Output
Maximum Output Current: 750 mA

RS-232 and RS 485
Max. BAUD rate: 115.2 KBAUD

Note The recommened maximum cable length at this BAUD rate is 15
meters. The use of the 57.6 KBAUD rate has a recommended
maximum cable length of 30 meters.

Memory Card Interface
Type: Secure Digital (SD)
File System: FAT32
File Type: JPEG (image), AV (video)
Size: Verified up to 16 GB

Dimensions
Length: 220 mm (8.7"), 229 mm (9.0") w/ zoom lens
Width: 93 mm (3.7")
Weight: 1.06 kg (2.34 Ibs.)

3. Getting Started

Ensure that the pigtail end of the power cableis properly terminated (see Wiring,
Section 4) before connecting the power cable connector to the camera. If the power
supply has an on/off switch it is also recommended to switch the power off before
connecting the power connector to the camera.

For theinitial power up and set up of the camera, it is useful to unscrew the
protective cap that protects the push button and LED indicator.

3.1 Factory Setup

The following table outlines some of the CC5MPX settings that are relevant for
initially communicating with the CCSMPX camera:

Table 3-1 CC5M PX Default Configuration
Configuration Setting Value
Power Mode Fully on
Link Local IP 169.254.99.99
Network IP Address | 192.168.1.90 (Static)
Network Mask 255.255.255.0
Serial 1/0 Port RS-232
RS-232 Baud Rate 115200
PakBus Address 55
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There are two different ways to set up the parametersin the CCSMPX. The
Ethernet network interface can be used with a web browser of the RS-232 serial
lines can be used with Campbell Scientifics' Device Configuration utility. The use
of RS-232 serial lines will require the use of the DB9 terminal block adapter in
order to connect to a PC (Section 4, Table 4-1).

When power isfirst applied to the camerathe LED will turn on and remain steadily
on for about 90 seconds. Once the LED starts flashing the camera has initialized
properly and is ready for operation.

3.2 Installing MultiMedia Player

The use of aMultiMedia player is required on your computer to properly display
the video from the CC5M PX. We recommend the use of the VideoLAN VLC
media player, which is afree, open-source software, which ensures that the proper
video codecs are available on your computer. The download is available online at:

http://www.videolan.org/vic/

Download and install the appropriate VL C media player to the PC that will be
interfacing with the CC5MPX.

3.3 ActiveX Controls in Internet Explorer

Currently the CC5MPX isonly fully supported using the Windows Internet
Explorer (32 bit) browser.

The web interface for the CC5MPX requires the use of ActiveX controls when
using Internet Explorer. These add-ons allow Windows to interact with objectsin
the web interface through Internet Explorer.

When connecting to the CC5MPX viathe web interface for the first time, you
should be prompted to run the ActiveX add-ons. The prompt isin the form of a
‘pop-up’ in Internet Explorer and should be allowed.

3.4 Setup Using Ethernet
3.4.1 Link Local IP Address Auto-Configuration

Note

The CC5MPX supports an automatic | P address configuration in situations where
the camerais directly connected, via Ethernet cable, to a computer without the need
of aDHCP server.

Thisfeature is automatically enabled in the camera and is transparent to its normal
operation. In this situation the camera will be accessible using the IP address
169.254.99.99. This address will be valid for accessing the camerain any network
configuration.

In order to use Link Local the computer connecting to the CC5MPX
must be configured to use DHCP. If the computer is configured to use
astatic |P one of the remaining interface arrangements will need to be
used.
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3.4.2 Static IP Address Setup

If your computer is not set to use DHCP to obtain an | P address automatically, you
will need to follow the procedure outlined in this section to access the camera's
webpage. It may be beneficial to speak with someone in your IT department if you
are not familiar with configuring devices for operation on a network.

The default static IP address for the camerais 192.168.1.90. If the standard
assigned static |P address is compatible with your current network, you may simply
plug the camerainto the network and access the web page using this IP. If thisIP
address is not compatible with your network, then you will have to connect the
camera directly to your computer’s Ethernet port in order to changeits | P address.

The easiest way to connect to the CC5MPX to change its | P address settings, isto
manually configure your computer’s Ethernet 1P address to be compatible with the
default address assigned to the CC5MPX.

In order to make these changes to your computer’s network settings, you will need
to have Administrator access. The procedure for changing these network settingsin
Windows 7 is explained below:

Connect the CCEMPX camera directly to your computer’ s Ethernet port. Y ou can
use either a standard Ethernet cable or a crossover Ethernet cable, asthe
CC5MPX’sauto-MDI X feature allows the camera to automatically connect using
either cable.

Open the Control Panel. If you arein Icon view, click Network and Sharing
Center. If you are in Category view, click Network and Internet, then click
Network and Sharing Center.

0>

:‘: v Control Panel » Metwork and Internet » Metwork and Sharing Center

Control Panel Home i . 5 < :
View your basic network information and set up connections

M irel etwork: [ i See full map

anage wireless networks * &. q
Ch dapter setti

radsl el an STEPHENL Multiple networks Internet
Change advanced sharing (This computer)
etti z 2 : -
Saiig View your active networks Connect or disconnect

e Access t}.rp 4 InFernet ) .
). _’ Domain network Connections: ] Wireless Network Connection

See also (CSCC-WLAN)
HomeGroup
R I -3@_: Unidentified network Access type: No Internet access
Windows Firewall ‘h Public network Connections: [l Local Area Connection

Figure 3-1 Network and Sharing Center
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Under Connections on the right-hand-side, click Local Area Connection, then select Properties.

[,ﬁ,] Local Area Connection Properties ﬁ
Metworking | Sharing

Connect using:

l_:l'* Broadcom MNetxtreme 5 Aoc Gigabit Controller

This connection uses the following tems:

Elens Packet Scheduler -
.Q File and Printer Sharing for Microsoft Metworks

4. Broadcom Adwanced Server Program Driver

i Imtemet Protocol Version & (TCP/IPvE)

Sy Intemet Protocol Version 4 (TCP/IPvé) |

i Link-Layer Topology Discovery Mapper /0 Driver
& Link-Layer Topology Discovery Responder

4| 1 | P

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected networks.

m

KX EEERE

1|

[ ok || Cancel

Figure 3-2 Local Area Connection Properties

Click on Internet Protocol Version 4 (TCP/IPv4), then select Properties.

i ™y
Internet Protocol Version 4 {TCP/IPv4) Properties M

General | Alternate Configuration |

¥ou can get IP settings assigned automatically if your netweork supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

@ Dbtain an IP address automaticallyi
(71 Use the following IP address:

IP address:
Subnet mask.

Default gateway:

(@ Obtain DNS server address automatically
{7 Use the following DNS server addresses:
Preferred DS server:

Alternate DMS server)

[ OK _] [ Cancel ]

Figure 3-3 Internet Protocol Version 4 (TCP/IPv4) Properties
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Y ou should record existing settings that are used on the computer to restore the
connection once the CC5MPX setup is complete. In Figure 3-3, the computer is set
to obtain the | P address automatically.

Click Use the following IP address and enter to following values:

e |Paddress: 192.168.1.91

e  Subnet mask: 255.255.255.0

o Default gateway: 192.168.1.1

F B -
Internet Protocol Version 4 (TCP/IPv4) Properties l ? |ﬁ

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(71 Obtain an IP address sutomatically
(@) Uze the following IP address:

IF address: 192 .18, 1 .91
Subnet mask: 255.255.255. 0
Default gateway: 192,168, 1 . 1

Obtain DNS server address automatically
i@ Use the following DNS server addresses:

Preferred DMNS server:

Alternate DMS server:

[ validate settings upen exit

[ oK ][ Cancel l

Figure 3-4 P Address Configuration

Click OK to accept. This may prompt a Microsoft TCP/IP Warning pop-up. If you
see this pop-up, click Yes.

Y ou should now be able to open Internet Explorer and access the camera by typing
http://192.168.1.90 or clicking thislink. Once the computer establishes a
connection the following page should be displayed in your browser:



http://192.168.1.90/
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Hickioe External System Tnternal = S
Detect Lo Status | Temperature | Camera gl
1040, 4F/ 18T | Shutdows | Shpe : 30176~
[

Video Display Size Focusing Date [ Time Save To @ [Suwe o Hemory Gard

i < 2014008126
size : [Video OFF 3 28 04333 Caphure New

Live Video | Wetwork | System | Memory Card Widess Sattings: Umwage Captre | Communication Settings | Still Image Settings |

The Video Display Size is Set to OFF

Figure 3-5Web Interface Live Video Home Page

If you select avideo format to display from the Video Display Sze dropdown box,
you should be prompted to install or allow an ActiveX control. By default, your
browser may be configured to block pop-ups. Y ou will need to enable the pop-up
for the camera

Now that a connection has been established, please see Section 7.3 for further
instructions on how to change the camera’ s network settings.

After the changes have been completed, remember to re-enter your computer’s
original 1P address settingsin the Internet Protocol Version 4 (TCP/IPv4)
Properties window.

3.5 Setup Using Device Configuration Utility

Campbell Scientific provides a free software program called Device Configuration
Utility that supports the configuration of a variety of equipment. The CCSMPX can
also be configured with the Device Configuration Utility. Please visit the Campbell
Scientific website to ensure that you have the most recent version of this utility.

The CC5MPX ships from the factory with the communication lines configured for
the RS-232. The Green wire on the cable isthe CC5SMPX RS-232 TX (output) line,
the White wireisthe CCEMPX RS-232 RX (input) line. A connection will also
need to be made from the CC5M PX Black Ground to the RS-232 Ground.

The CC5MPX comes with a Female DB9 to Terminal block accessory that
facilitates the connection from the Power & 1/0 Cableto a9 pin RS-232
connector. See Section 4 for wiring details.

When power isfirst applied to the camerathe LED will turn on and remain steadily
on for about 90 secs. Once the LED starts flashing, the camera has initialized
properly and is ready for operation.

The Device Configuration Utility can now be invoked. Select the CC5MPX asthe
device type and the appropriate COM port.

= 2
[ oy 152268190 2 G | G coumrn Camen
e ESe Yiew Fpeortes  Josk Help
. T The Seurce Home
CAMPBELL Campbell Scientific Firmmware Version 122 ]
BLIENTIRIS CCSMPX Camera Serial Number 1302
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Once the appropriate selections are made, select the connect button.

® Device Configuration Utility 1.19 Beta
Ed Lo Optionss el
P CCSMP

E— | CC5MPX

| The CCSMPX is an ervironmentally nugged camera that can capture images or video and make use of the
e PukHus pratocol to sto de anapes n PakBus dataloggees In addtion b on beard sargo the comi
= can alzo make use of standard netwaking protocolz 10 FTP or Emsil captured files.

In order to conrect fo thy CCBMPR, you must conneet the RE232 senal T4, BY and Ground nes 1o &
DB connector to communicste with your cornputer's serial port (refer to the Maneal for detsils), Chooze
R e the comect serial port in the panel to the left. The camera should be powered up and the LED flashing.
{CREZI-TD Pross the butlon fo wakee the carmera up il & m a low pewaeed mode I e LED 5 on bt not Sasheng &

| CRI000 may be booting up and this can take a few minuies. Finally, press the Connect buiton at lefi to establish
cormmuncalions

Figure 3-6 CC5M PX shown in Device Configuration Utility

The camera has alarge number of variable information so it may take about 30 secs
for this process to be compl ete. Once the settings are loaded, clicking the tabs
located near the top of the page will allow navigation to the various settings.

® Device Configuration Utility 1.19 Beta
B Langusge Cptions tep
Oevka Tyse Satings L3tar | Temnal

I | ek tekteg | Frmere Yaraen -

HEn | pablin | Trm | otvepeh, | Pomge Modies | 528 Tissel ol 1 | Sol Tromd Cagt. 3 Gl Trager | Motiom Dwtoet | Voo Sotivnge &1 | Vil Setigs 2 | D0 Sttogs #1 | 508 St #3 | Swuurity | Estorrsd 10

Frrare vormon
0.5

Serid Mumbre
s

Flimware Werslon

Spocifits the firvare wevsion of this COSMPY optvating systam. This Varistte is road anly
P4 Sl Part

BesdRaole

: | pactory petauts | [ gesdrie | | pemay |

Figure 3-7 CC5M PX Device Configuration Utility Settings Editor
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4.
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Cables/Wiring

4.1 Power & I/O Cable Connections

Note

The wiring for the Power & 1/0O Cable connector assembleis as shown in Table 4-
1. The wires can be terminated directly on the control ports of a compatible
datalogger.

Itisessential that the Ground cable be connected first when wiring the
camerato the datalogger or the power supply

Table 4-1 Power & 1/O Cable Color Connections

Color Function Connection
Black | Power Ground System Ground
Red Input Power Power Source 9-30 VDC

Green | RS-232 TX (output) RS-232 Input (RX control port of datalogger
or Pin 2 of acomputer (DTE) DB-9
Connector)

RS-485A when configured to RS-485

White | RS-232 RX (input) RS-232 Output (TX control port of a
datalogger or Pin 3 of acomputer (DTE)
DB-9 connector)

RS-485B when configured to RS-485

Yellow | Communication Thislineisintended to power a
Switched Power communication device. The camera
(Output) switches the Input power voltage to thisline
Blue External Trigger Connect to external signal source (i.e.
(Input) datalogger control port). The external signal
wakes up or initiates image/video
acquisition
Clear Shield Shield/Earth Ground

Refer to Section 8, Internal Jumpersif the current RS-232 or RS-485 interface
option needs to be changed in the camera.
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Refer to Table 4-2 to help deter mine which wireswill need to be connected for
your camera application.

Table 4-2 Power & 1/0 Cable Wire Usage
Wire Function Connection Required When not
Color Used
Black Power Ground Always
Red [nput Power Always
Green | RS232TX The Green wire only needsto Connect to a
(output) be connected when RS-232 or grey terminal
OR RS-485 communications are block
used for PakBus or the Device
RS-484A Configuration Utility.
White | RS-232 RX The White wire only needsto Connectto a
(input) be connected when RS-232 or grey terminal
OR RS-485 communications are block
used for PakBus or the Device
RS-4858 Configuration Utility.
Yellow | Communcation When the cameraisbeingused | Connectto a
switched power to manage power to a grey terminal
(output) communication modem. block
For solar powered sites the
camera can remove power from
the modem when
communications are not
required.
Blue External trigger When another deviceis being Connect to
(input) used to trigger the camerato ground if left
capture images or video. This in Factory
can be a datalogger, a motion Default
sensor, or a set of contacts. settings
Another device can also help
keep the camerain the Fully On
Power mode by leaving the
External Trigger Input asserted.
Clear Shield Always

11
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4.2 Power & I/O Cable Details
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The Power & 1/O cable that is used for the CCSMPX camera has an outdoor
environmentally rated screw type connector on one end and discrete wire pigtails
on the other end that allow for flexible termination. When making the cable
connection to the camera the notch positions should always be lined up and care
should be taken to not cross the connector.

For information about the cable options available, see Appendix A.

e 24-AWG 3 pair (6 conductor) Individually Shielded Cableswith
Santoprene Jacket

e |P-67 rated connector

e 10inch pigtail for termination

e 3 Single Pole 16-20AWG Grey Push Operated Connector Terminals
(Figure 4-1)

e  Maximum recommended cable length is 20 m (100 feet)

Longer cable lengths can be used; however, a heavier gauge of wire is suggested. It
is recommended that the individual wire resistance on the +12VDC and Ground
conductors not exceed 2.7 Ohms. Using longer cable in conjunction with RS-232
communications will require slower BAUD rates. Depending on the cable length
and type of cable, RS-232 may not be suitable for communications and the use of
RS-485 should be considered.

Ly VA 4 w W

Figure 4-1 CC5M PX Connector Layout
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5.

4.3 Ethernet Cables

The Ethernet connection is used to configure the camera settings as well as for
targeting and focusing the camera. The Ethernet port of the CCSMPX is auto
MDIX; therefore, an Ethernet crossover cableis not required when connecting the
camerato other devices.

A standard CAT5 (or better) Ethernet cable with RJ45 connectors can be used to
interface to the camerain indoor conditions or for temporary connection outdoors
when conditions permet. When an Ethernet connection is required for permanent
outdoor installations or when a connection to the camerais required in wet or harsh
conditions, the Environmental Ethernet Cable assembly needs to be used.

The Environmental Ethernet Cable assemply provides one end with an
environmental connector that provides a weather proof connection when properly
meated to the camera. The other end of the cable consists of a standard R345
connector. Environmental Ethernet Cable is meant to provide an Ethernet
connection between the CC5MPX and a network router, cellular modem, or laptop.

Details of the Environmental Ethernet Cable are as follows:

CATS5E Shielded cable with polyurethane jacket.
P67 environmentally rated RJ45 connector on one end and a regular RJ45
connector on the second end.

o  Maximum recommended cable length 70 m (230 feet)

Camera Hardware Description

Figure 5-1 CC5M PX Connector Layout

13
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5.1 Ethernet RJ45 Connection

Note

The RJ45 connector on the camerais meant to interface the CC5MPX with either a
network router, cellular modem, or directly to alaptop.

If a permanent Ethernet connection is not required for an outdoor environment,
then the protective cap must be securely attached to the Ethernet connector to
provide an environmental seal.

When the protective cap is removed a standard cable with an RJ45 connector can
be used to connect the camera to another device in an indoor environment or
temporarily outdoorsif weather permits.

If a permanent Ethernet connection is required outdoors or if a connection is
required in wet or harsh locations, the Environmentally Rated Ethernet Cable must
be used.

The maximum cable length for the Ethernet cable is 70 m (230 feet).

The CC5MPX does not support the PakBus communication protocol
over Ethernet.

5.2 Power I/O Connection

Connection to the Power 1/0O connector is necessary for camera operation and it is
the only means to supply power to the camera. The connector that connectsto the
Power /O connector provides a weather tight connection and has an 1P67
environmental rating when properly connected.

When making the cable connection to the camera the notch positions should always
be lined up and care should be taken to not cross thread the connector.

5.3 Setup Button/Status LED

The Setup button is located behind a protective metal cap on the camera. The Setup
button also contains an integrated Status LED for user feedback.

To access the LED, unscrew the protective cap to expose the Button/LED. It is
highly recommended to place the protective cap back on for improved
environmental protection.
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5.3.1 Status LED

The Status LED located in the center of the button provides some useful diagnostic
information about the camera. Table 5-1 describes the LED behavior.

Table 5-1 Setup Button LED Indicator

LED CC5MPX State Other

No power or the cameraisin
one of the following Low

Pressing the Setup Button will
force the camerato exit any of

. Powered Modes: the low powered modes and
Continuously . T f iod
Off e Partialy On remain Fully on for a perio
of 5 min with the LED rapidly
* DeepSleep flashing
e Off Mode
Slow Flash | Normal Operation in Fully On
1secon, 3 | Power mode
sec off
Exit from low power state.
The camerais being kept on
by:
e Timeout (fromthe
Setup Button press)
Rapid Flash

e Communications
e  Asserted External
Trigger

e Image or video
acquisition

The camerais booting up.
The booting up process takes
approximately 90 sec.

The camerawill be required
to boot up whenever:

o Power isfirst applied
toit

e Thecameraisexiting
the Off Power mode
to perform an
operation.

Continuously
On

5.3.2 Setup Button

The primary function of the Setup button is to wake the camera from any of the
power saving modes that it may be in. Once the Setup button is pushed the
CC5MPX enters a fully powered mode for 5 minutes. During thisinterval, you are
able to access the camera via Ethernet or RS-232/485 and make any necessary
configuration changes. If no communications occur during the 5 minute window,
the camera will return to its configured power saving mode and continue normal
operation.

The secondary function of the Setup button is to facilitate a power down procedure.
If the button is held for a period of 10 seconds, the camera will completely shut
down for a period of 10 minutes. During this interval you are able to remove power
from the camera and avoid possible corruption of the memory card. This function
is also available through the camera Web interface via the * Shutdown Camera
button box.

15
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5.4 SD Memory Card

The cameraisinternally equipped to use an SD memory card. An extended
temperature memory card is available as an option for the CC5SMPX.

If you choose to use your own memory card, it will need to be formatted with a PC
using the FAT32 format.

Image files can be stored on the SD memory card as JPEG files and video files are
stored as AVI files. Individual image and video files are uniquely named with a
sequence number, or with a date and time stamp. The directory location will
correspond to the camera configuration and the method of triggering (i.e. motion
detection).

The use of the card for image and video storage is entirely configurable to fit the
needs of a given application. Individual image or video capture can be configured
to manage memory card files as either afill & stop, or with aring memory.

Access to the SD card requires removal of the camera backplate. |nsertion or
removal should only be done when power isremoved. See Section 5.4.2 for more
information on image and video retrieval from the SD card. It is generally
recommended to delete older image files from the memory card after downloading
them to a permanent storage location.

Once the contents of the memory card are read or downloaded, it is recommended
to reformat the memory card (using FAT32) to delete the entire contents. The
CC5MPX writes binary filesto the memory card to facilitate file management.
Deleting or editing the contents of the memory card manually outside of the camera
will invalidate the binary files, causing image and video storage to function
unpredictably.

5.4.1 Link for Most Recent Image and Video

Note

There are also permanent links available in the CC5MPX webserver to download
the most recently captured images or video files available on the SD card. Each
capture method hasits own link. These links redirect to the actual files on the SD
card, which means for continuity that the downloaded filename will be the same as
the filename on the SD card.

The following are examples and the IP address will vary with the
camera s network configuration.

e Sef-Timed 1:
0 http://192.168.1.90/stcl.jpg
0 http://192.168.1.90/stcl.avi

e Sdf-Timed 2:
0 http://192.168.1.90/stc2.jpg
0 http://192.168.1.90/stc2.avi

e External Trigger:
0 http://192.168.1.90/€etc.jpg
0 http://192.168.1.90/€etc.avi



http://192.168.1.90/stc1.jpg
http://192.168.1.90/stc1.avi
http://192.168.1.90/stc2.jpg
http://192.168.1.90/stc2.avi
http://192.168.1.90/etc.jpg
http://192.168.1.90/etc.avi
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e Motion Detection:
o http://192.168.1.90/mdc.jpg
0 http://192.168.1.90/mdc.avi

5.4.2 Accessing SD Memory Card

In order to access the SD memory card you will need to remove the backplate of
the CC5MPX. Before starting this process remove the CC5MPX from any power
supply and disconnect any attached cabling.

Refer to Section 20 for details on removing the camera backplate.

The SD memory card islocated on the main circuit board and can be removed by
first pressing the card into the housing until you hear a click. The card can now be
pulled from the card housing.

In order to properly reinstall the card, place it into the housing and pressin until
you hear aclick.

Once finished with the SD card, replace the backplate. First ensure the O-ring is
still seated properly on the backplate. Thisis very important asthe O-ring is
required to properly seal the camera.

The backplate can only be seated in the orientation that aligns the flat surfaces of
the backplate and the bottom of the camera body. Thiswill also help align the
screw holes. The six screws can now be threaded and hand tightened. Be sure the
two plastic washers are located between the tether chains and the backplate.

5.4.3 FTP Image Collection from Memory Card

If the camerais setup to store images to the memory card, it may be necessary to
collect all the images from the memory card. The web interface does provide a user
friendly method of viewing and saving select files from the memory card.
However, if it isdesired to collect alarge number of files from an entire folder then
using the web interface is very cumbersome.

It is recommended to access the CC5MPX memory card using the FTP file transfer
process. On most Windows machines thisis easily done by typing:
ftp://192.168.1.90:85 into Windows Explorer, where *192.168.1.90" isthe IP
address of the cameraand the *:85' isthe port used for FTP access. The camera
supports FTP access to the memory card on port 85 of the camera. Thiswill require
an Ethernet connection to the camera.

Clicking a directory such as SelfTimed1Still will begin the navigation into that
directory. Whole directories or files can be saved just like any other Windows
folder.

17
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% FTP root at 192.168.1.90

. File Edit Wiew Favorites Toolks  Help

QBack > ) fr /.-\:Search = Folders El'
- Address |($1 fip://192.168.1.00:85/ viB o

Folders £3
(2 Desktop FTP root at 192.168.1.90

+ m'—_} My Documents
7 ' My Computer
= % My Network Places
# Recycle Bin
# @ Internet Explorer
= ($] 192.168.1.90
+ |2 Unused Desktop Shortouts

DX

01/10/2011 08:09aM
01/10/2011 08:03AM
01/07/2011 03:31PM
01/10/2011 08:31aM

Directory SelfTimedlStill
Directory SelfTimedlVideo
Directory SelfTimed2S5till
Directory SelfTimed?Video

€ Internet

Figure 5-2 Image Collection from Installed SD card

5.5 Switched Power Output

The intended purpose of the switched power output isto control the power for a
communication device. One common application is to have the camera control the
power to a communication modem at a solar powered site. Refer to Section 7.3.5
for details on configuring the switched power output via the web interface.

This power management feature can greatly reduce the system power requirements
by only turning on the modem when required to transmit an image or video. The
switched power output will turn on under the following conditions:

e Thecamerain one of itslow power modes and the Setup button is pressed.
The camerawill exit the low power mode and stay awake for 5 minutes with
the switched power output on.

e A low power modeis selected and the camera wakes up from an event where
communications are required. Thiswill include FTP, SMTP (email), or
PakBus transfers. Events requiring memory card storage only, will not turn on
the switched power output as these events would not reguire a modem for
communications.

6. Camera Configuration
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There are 2 methods for a user to configure the CC5MPX camera.

Thefirst is by using the web interface of the camera. Thisis the best way to set up
the camera. Most users will need to communicate with the camera via the Ethernet
connection in order to facilitate focusing and targeting of the camera when
installed.

The other means of setting up the camerais by using the RS-232 serial lines on the
Power 1/O cable and using Campbell Scientific's Device Configuration software to
change configuration parameters in the camera (Section 9). Device Configuration
Utility is afree download from any Campbell Scientific website.

If you are not able to connect to the cameraviathe Local Area Connection dueto a
loss of configuration information, you will need to use the Device Configuration
Utility.
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A third method is available that involves opening up the camera to access the
internal USB connector. Refer to Section 22 Internal USB Function for more
details.

7. Camera Operation using Web Browser Interface

The web interface allows the user to:

e Fully configure the CC5MPX, as required.
e View information, system status, date, and time.
e View livevideo for the purpose of targeting and focusing the camera.

The CC5MPX supports an automatic | P address configuration in situations where
the camerais directly connected via Ethernet cable to a computer. The camerais
accessible using the | P address 169.254.99.99.

The camera ships with the default static |P address of 192.168.1.90 and a Network
Mask of 255.255.255.0. It is highly recommended to keep track of any changes
made to the network settings.

Refer to Section 3.4 Setup using Ethernet for details on making the initial network
connection to the camera. To establish communications with the camera, use one of
the methods previously discussed. Enter the appropriate |P address in the address
bar of Internet Explorer. After typing the address, you should get the homepage of
the CC5MPX camera, as shown in Figure 7-1.

Currently, only Windows Internet Explorer web browser is supported for use with
the CC5MPX camera.

EE:UE'!:?E!;E Campbell Scisntific Firmavare ersion | 1134
CC5MPX Camara Sy Humeer | 1300
Motion External System Internal Shutdown Still Capture
Detect Status T e Camara
BIF S HAE (Cazaan) a1 | RIMITE. I8
Video Display Sire Focusing flumbers Date | Tise | Save Tos [Save 1o Mamary Card
il T 2984 = =]
L ibavigee [ tiwsveach [ sacam | tlemery card | video sewogs | image Caprurs [ Commurecaton Semegs | Soll irage Sermage |
The Video Display Size is Set to OFF

Figure 7-1 CC5M PX Web I nterface Homepage
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7.1

Some genera items to remember about the web interface are:

e The homepage of the cameraisthe Live Video page. There are no operationa
settings to change on the Live Video page.

e |f any settings are changed or added on any of the other pages, then the Submit
button must be keyed to accept the changes. If the Submit button is not keyed,
the changes will not be saved.

Live Video Homepage
The Live Video Homepage of the CC5MPX is shown in Figure 7-2. )
Still Image Capture
! CESMEX Ly - Wingows nternet xplorer
[ = g oy Comen o Sprom - B mcel A < Emcoe gty Tpoas @fee T
cCAMPBELL Campbell Sclentific Firmnwars eskin ] 1133
I RN 0 CCSMPX c:a:um St Mot 1202
i i i | =)
Witk Diiplay Sirn [ et Humbres Date | T frwn To o Sevw or Mamory Candl %
bor: ey _ 2984 _ i)
Page Tabs L | iicp el | Mwmeees | dewiems | Fiosmacy Cand | Wodus bamiegi | ey Capturs | Commmaiuain g Wl [ Testligs

The Vides Diplay Side i S8t 0o OFF

Figure 7-2 Live Video (Homepage)

The Homepage allows the user to manually capture still images or view real time
video. The use of these features aidsin the installation of the camera and testing the
images.

When the Video Display Sizeis changed from Off to one of the video size settings,
video should be displayed in the video display area. If you are not able to view
video, review Section 3 Getting Started.

The Still capture box alows for the manual capture of Still Images. Select the
desired size and method of capturing. The two methods of capturing include storing
the image to the SD card in the directory Manual Still, or Save as File option,
which enables the picture to be saved to the computer.

The * Shutdown Camera’ button provides a safe power down sequence. If at all
possible, the Shutdown button should be used any time the power needsto be
removed from a camerathat is actively collecting and storing images or vidwo. It
will completely shut down for aperiod of 10 minutes and ensure the memory card
isnot corrupted. An aternate way of shutting down the camerais to hold the Setup
button down for at least 10 seconds.
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Information features on the Live Video Homepage include:

e Motion Detection Indicator
0 Turnsfrom green to red when motion is detected
o Thiswill indicate even if the motion capture is not enabled.

e Externa Trigger Status
0 Reflectsthe state of the External Trigger signal on the Power 1/0 cable.

e System Status
0 Indicatesthe SD card presence, absence or scanning. Note that the scan
process can take several minutes to complete, and isinvoked if the camerais
shutdown by an unexpected reset or power removal.
0 Displays system messages.

e Internal board temperature value
0 When fully on, the internal temperature can be 10-15°C above ambient.

e  Focusing numbers
o Facilitates focusing (see section Note: If the cameraistargeted on an
object that is far away (100 m or more), it may be beneficial to adjust the lens
before taking the camerainto the field by using an object that isat asimilar
distance away.
0 14.2.1 Using the Focusing Number).

e Dateand Time.
The Live Video Homepage, as well as every other page, also contains a havigation

bar with tabs that allow navigation to the other CC5MPX webpages. These are
called Page Tabs.

Note Any configuration changes made in the web interface must be
‘submitted’ to save and activate changes, or changes will be lost.

7.2 Real Time Streaming Protocol (RTSP)

Users can access the live video stream outside of our ActiveX control using RTSP.
Only the 640x480 resolution is available. Note: if a user isviewing the RTSP video
stream and another user tries viewing a different resolution using the camera
webpage, the RTSP stream will stop.

The following sample code can be used to embed the video stream into a webpage.
The |P address will need to be appropriately changed.

<param
<param
<param
<param
<embed

sic

<OBJECT classid="c1sid:9BE31822-FDAD-461B-AD51-BE1D1C159921"

codebase="http://downloads.videolan.org/pub/videolan/vlc/latest/win32/axvic.cab"
width="640" height="480" id="vic" events="True">

version="VideolLAN.VLCPlugin.2"

autoplay="yes" loop="no" width="640" height="480"
target="http://192.168.1.90/ipcam/mjpeg.cgi" ></embed>
</OBJECT>

name="Src" value="http://192.168.1.90/ipcam/mjpeg.cgi" />
name="ShowDisplay" value="True" />

name="AutolLoop" value="False" />

name="AutoPTlay" value="True" />

id="v1cEmb" type="application/x-google-vlc-pTugin"
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7.3 Network Configuration

To access the main Network Configuration page, simply click the Network page
tab.

When you first enter the Network page, you will receive the following prompt as a
warning (see Figure 7-3). If changes are made to the camera that affects the access
to the web interface you will need to restart the browser with the new
configuration.

For example, if you change the IP address of the camera, the changes will be
accepted by clicking on the submit button; the new IP address will be in effect.

Message from webpage

] If vou modify the IP address or HTTP Port setting.
3 please restart web browser with new IP address or HTTP Port.

Figure 7-3 Network Configuration Warning

ggg:?;lfé Campbell Sclentific Firmware Vession 112
CCSMPX Camera Farisl Humser - 130D
Page Tabs ! Tatieark [ raemery card | widwe Saminge | tmage Capturs | Communication Semtings S0l Emage Satmagi
Netwark
« [T D 2 Bt ) igatia
Peyr Fiode 15 Addrm I [TF] 158 [ 7& ]
SUb Tabs FIF Barnm i [ =5 355 233 [ |
SHTP Garvar
— St Satwod [ 153 168 1 1 |
[ L ] ] [] ] ]
HTT] ag
E==3]

Figure 7-4 Networ k Configuration Page

The Network page displayed in Figure 7-4 allows the user to configure settings that
are related to the CC5MPX network connectivity.

To clarify, this manual will refer to the selection tabs that are located on the left of
some of the pages as Sub Tabs.

The main Network page has 5 Sub Tabs:

Network
Power Mode
FTP Server
SMTP Server
SNTP

22



CC5MPX Digital Camera

7.3.1 Network Settings

The most common network settings are displayed first in the Network Sub Tab.
These settings are summarized in Table 7-1.

Table 7-1 Network Settings

Configuration Description Default Value
Settings
DHCP Enables DHCP operation of the Disabled
network interface. Operates as a Static
IP addressif Disabled.
Network IP Only setif DHCP is Disabled 192.168.1.90
Address (Static)
Network Mask Only set if DHCP is Disabled 255.255.255.0
Default Gateway | Only set if DHCP is Disabled 192.168.1.1
Primary Name Only set if DHCP is Disabled 192.168.1.1
Server
HTTP Port Alternate ports can be used for the http | 80
interface. Options are 80 or values
between 1025 and 65535.
Metwork
DHCP ) Enable (2 Digabie
1P Addrase | 192 . 168 . 1 N 72 i |
Natmask [ 355 255 255 [l |
Defauk Gateway | 1932 3 168 ; 1 1 I |
Prirrany Hamasane | 192 5 168 - 1 § [l I |
HTTE Port 80

Figure 7-5 Network Settings

7.3.2 Ethernet Power Mode Settings

Clicking on the Power Mode Sub Tab allows the user to edit the Ethernet Power
Mode settings. To reduce power consumption, the CC5MPX includes the ability to
control the power characteristics of the Ethernet port. 3 options are available (see
Figure 7-6 Ethernet Power Savings Settings):

e AlwaysOn
This power mode offers the maximum availability of the Ethernet port. If
the cameraisin the Fully On power state or the Partially On power state,
then the Ethernet port will always be on and available for
communications.

e Moderate
This power mode offers some power savings on the Ethernet port. This
mode is only recommended if the cameraisin Partially On power mode.
If the cameraisin the Partially On power mode, then incoming data
packets will wake up the camera for communications.
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e Full Power Save
This power mode should be used if the lowest power consumption is
desired and incoming Ethernet communications are not required.

Ethernet Power Savings Mode

(=} Akways On Mode (No Power Savings)
{0 Moderate Power Save Mode
O Full Power Save Mode

Ethemeat Controller
Power Save Mode

Figure 7-6 Ethernet Power Savings Settings

The specific behavior of the camera' s Ethernet power save is also influenced by the
Power mode of the camera. Table 7-2 will help outline the Ethernet power saving
features versus various Power modes of the camera.

Table 7-2 Ether net Power Save M odes

Camera Ethernet Power Operating Characteristics
Power Mode Save Mode

* Cameraisawayson.
* Highest power consumption.

* Ethernet is on and always available for incoming
communications.

Alwayson

M oderate Power * Not recommended.

Fully on Save Mode

* Camerais awayson.

* Average power consumption is reduced by 50mA @
12VvDC.

Full Power Save | * Ethernet is normally turned off and is only enabled
Mode when outgoing communications are required (email or

FTP).

* User needs to push the Setup button to temporarily

enable the Ethernet port for webpage access.

* The camera.is effectively off in alow powered state.
* Typica power consumption is80mA @ 12 VDC.

* Ethernet is always on and always available for
incoming communications.

* The camerawill temporarily wake up to the fully on
Partially On power mode when traffic occurs on the network. In
situations where there is constant network traffic then the
camera may effectively bein the fully on power mode.

Always On

* The camerais effectively off in alow powered state.
* Typica power consumption is80mA @ 12 VDC.
* Ethernet is always off.

M oderate Power
Save Mode
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* Disconnecting and connecting the camera to another
Ethernet device will momentarily wake up the camerato
alow it to process incoming communications. The
camerawill go into the low powered mode again if no
communications occur.

Full Power Save

* The camerais effectively off in alow powered state.

* Average power consumption istypicaly 10mA @ 12
VDC.

* The Ethernet is normally turned off and is only enabled
when outgoing communications are required (email or

Mode FTP).

* User needs to push the Stup button to temporarily
enable the camera and Ethernet port for webpage access.
* The camera can respond to RS-232 and RS-485
communicationsin this mode.
* The Deep Sleep power consumption (6mA typically)
is not affected by the Ethernet Power Mode.
Always On -

* Ethernet, RS-232 and RS-485 communications are
non-responsive in Deep Sleep state.

Moderate Power * Not recommended.

Deep Sleep Save Mode

* The Deep Sleep power consumption (6mA typically)
is not affected by the Ethernet Power Mode.

Full Power Save - .

Mode * |f Ethernet communications are not used this can
reduce the power consumption of the camera by 50mA
when the camera exits the Deep Sleep state.

* The Off state power consumption (1mA typically) is
Always On not affected by the Ethernet Power Mode.
y * Ethernet, RS-232 and RS-485 communications are
non-responsive in Off state.
Moderate Power | * Not recommended.
Off State Save Mode

Full Power Save
Mode

* The Off state power consumption (1mA typicaly) is
not affected by the Ethernet Power Mode.

* |f Ethernet communications are not used this can
reduce the power consumption of the camera by 50mA
when the camera exits the Off State.
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7.3.3 FTP Client Set-up

Note

Clicking on the FTP Server Sub Tab will display the FTP Server settings (see
Figure 7-7)

FTP Server Setling
Server #1
FTP Servar Address 152 168 1.170 Port X
User Name ceSmp
Password anaan
Fila Upload Path 74
Passive Transfer Mode 7
Server #2
FTP Sarver Addrass Port 21
User Name
Password
File Upload Path
Passive Transfer Made ¥
Subsmat

Figure 7-7 FTP Server Settings

These settings configure the CC5MPX to be able to act asa FTP client to send
image filesto an FTP server. There are settings for two different servers.

These settings simply configure the parameters that the camera will use to connect
to the server. The FTP transfers must be enabled in the Image Capture menus.
When specifying an FTP connection, the user can select between active and passive
mode file transfers. The default setting is the passive mode. This mode allows a
camera connected through a firewall to transfer files properly though the firewall to
the remote server.

In the event of an FTP transfer failure, the CC5MPX will retry sending the fileto
the FTP server up to 2 times before aborting the file transfer.

The CC5MPX can also act as an FTP server to enable images and video to be
transferred from the memory card. See Section 5.4.3 FTP Image Collection from
the Memory Card for more details.

If connecting the CC5MPX to the IPn3Gb Cellular Modem, please
refer to CC5PMX Digital Camera and IPn3Gb Cellular Modem
Application Note (3T-2 available at
https.//www.campbellsci.ca/ccSmpx under Documents.

7.3.4 SMTP (Email) Server Settings

Clicking on the SMTP Server Sub Tab will display the SMTP (email) server
settings (see Figure 4). The CC5MPX can send images or video viaemail by using
two different email servers.

Many SMTP servers are capable of using TLS encryption to securely communicate
with email clients. Some SMTP servers, such as Google Gmail, require secure
connectionsin order to allow access. Support for TLS encryption is available in the
CC5MPX SMTP program. If the CC5EMPX connectsto an SMTP server that


https://www.campbellsci.ca/cc5mpx
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supports TLS encryption, it will automatically be used, otherwise it will return to a

normal, unencrypted connection.

In the event of a SMPT transfer failure, the CCSMPX will retry sending the fileto
the mail server up to 2 times before aborting the file transfer.

Details on the settings are as follows:

My server requires authentication

Check off this setting if the email server requires authentication. This
usually meansthat aloginis required, with a username and password.
Account Name

The Account Name is required only if Authentication is used.
Password

The Password is required only if Authentication is used.

Sender

The EMAIL address associated with the account is normally used here.
The CC5MPX cannot receive emails.

SMTP Server

Enter the address of the SMTP server that is being used. Enter the SMTP
server port number as part of the SMTP address, if required. The camera
will default to port 25 if avalueis not included. An example of a port
number entry is: mail.server.com:587

Email address

Enter the destination email addresses that are to receive the emails.
Multiple email addresses can be included. There isalimit of 255
characters.

For multiple email addresses, use a space, comma or semi-colon asa
separator between addresses. Ex:
testl@somewhere.com;john@email.com

Server &1

Server #3

SMTP Server Setting

L1 My Sercer Reguires Authentication
Account Hame

Password

Sender

SHTP Sarver

Emal Address

[0 My Server Reguires Authentication
ALCEUNT Name

Passwarnd

Sender

SHTP Server

Ervai Address

Figure 7-8 SMTP Server Settings
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7.3.5 SNTP (TIME) Server Setting

Clicking on the SMTP Server Sub Tab will display the SNTP (TIME) server
settings (see Figure 7-9). The configuration of an SNTP server provides a means of
synchronizing the onboard clock of the CC5MPX with the specified SNTP server.
This ensures that the camera clock is always accurate. It is also possible to
configure atime zone offset for the camera.

Other than the address of the SNTP server, the time zone needs to be selected and
the Automatic adjustment of Daylight savings time can aso be selected.

Following are two examples of SNTP servers:

Canadian address for the SNTP time servers:
ca.pool.ntp.org

United States address for the SNTP time servers:
us.pool.ntp.org

SNTP Server Setting

SHTP Server ddd.ff

Time Zone GMT Dublin, Lisbon,London w

[0 Automatically Adjust for Daylight Saving Time Changes.

Figure7-9 SNTP Server Settings

7.4 System Configuration

Selecting the System tab activates the System Settings page (see Figure 7-10
System Settings). The main System Settings page has 8 Sub Tabs:

Date and Time

Automatic Date and Time Update
Site Name

Users/Security

Digita /O

Update

Events

Save/Read Camera Settings
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Figure 7-10 System Settings

7.4.1 System Date and Time

The Date and Time submenu (see Figure 7-11) provides a means for viewing and
setting the current Date and Time of the camera. Available options include:

e  Setting the Time manually:
Select the Set Manually button, and then select the date and time values
from the drop down boxes. Y ou must click on the Submit button for the
settings to take effect.

e  Synchronize with computer time:
The webpage also displays the time reported by your computer. If thisis
the desired time, select the button and click on Submit. The cameratime
will be updated with the computer time.

e  Synchronize with SNTP server
If an appropriate SNTP Time server is set up in the Network Settings, this
button can be selected to use an Internet SNTP time server. Clicking on
Submit starts the process.
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Date and Time

The Local Time
Dazte: Time: WWeekDay:

The Desired Time

O Set Manualy

Date: f [ Yy MM DD)

Tirms2: E [HH:MMEE)
O synchronge with Computer Tme

Date: Tema: WeekDay:
O Synchrongze with SHTP Serve

SHTP Server: 000,
Time Zone:

GMT 400 Dublin, Lisbon, London
Date Fammat: | YWY MDD &~

Figure 7-11 Date and Time Settings

7.4.2 Automatic Date and Time Update

The Autmatic Date and Time submenu (see Figure 7-12) configures the camera for
automatic date and time updates. The setting parameters are:

e Time Variance in seconds to perform clock update. Select the minimum
allowable variance that will result in the camera’ s time being changed.
e Source
Select 1 of 3 options for the Automatic Time updates. The possibilities
are:
*None
The camera’s clock is highly accurate and its drift is normally
less than 2 min/year.
* PakBus Port
Normally thisis a datalogger. The actual time update occurs
only when afile transfer occurs to the datalogger from the camera.
*SNTP Server
The camerawill usethe SNTP Time server that is specified
under Network settings (see Section 7.2.5). A proper network connection
isalso required. The time will update on every power up and wake out of
of dleep mode, as well as every 8 hoursin Fully On mode.

Automatic Date and Time Update Settings

ime Variance in Seconds t
;ﬂf;c'"j ;G-fk Iuﬂ-§a*2} e . (Fromd « 600 )
=11 el L= w e

Source Options None W

Figure 7-12 Automatic Date and Time Update
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7.4.3 Site Name

The Site Name submenu (see Figure 7-13) allows a site name to be used for a
webpage heading. By default, the Site Name is set to Campbell Scientific. This
provides an easy way of confirming that the camera is connected to the web
interface. The Site Name islimited to 32 characters.

Refer to Figure 5 for the location of the Site Name on the webpages.

Site Name

Camera Site Name Campbell Scientific

Figure 7-13 Site Name

G —
CCSMPX Camera Saniad Hamie
SiteName — | ra HM' Eamsera
LU o= | e JA0uETE W
Video splay $lre Focusing Rumbors ] Dt Timar s T | Barm 39 Py Gk 30
T i | DT 23 1 5 vy e

[ 1w # bty Sk el e L [ -. L imtrains arwen i Tieg e Wrid) [ imagn tetlenge

The Vides Display Sive @ St to OFF

Figure 7-14 L ocation of Site Name

7.4.4 Users and Security

The Users/Security submenu (see Figure 7-15) allow for setting of security features
in the CC5MPX.

By default, cameras are shipped with the security authentication disabled. When
the Authentication setting is set to Enable, users will be prompted for a User Name
and Password before access is given. By default, one user is set up with the user
name of Admin and the password of 9999. Ensure that arecord of User names and
passwords are kept. In the event that thisinformation islost, and you can no longer
access your camera, the settings can be viewed or changed by connecting the
camerato a computer with the Device Configuration Utility, using the RS-232 port.

In order to add a User, you will need to fill out the ‘ Add/Modify Users' parameters,
select the required Authority level, and Submit the new User. Once the camera
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saves the action, the User list will show the User name and their authority level.
The User name and password must be 4-32 characters in length.

Authority Level Access:

Admin
o Full cameraaccess
o0 Can create and edit users and disable security

Operator
o0 Full camera access
0 Only restriction is Security Settings

Viewer:

0 Only accessto the Live Video Homepage and the Memory Card Pageis
given

0 No settings can be changed

0 Only read accessto the Memory Card is alowed

Users/Security
Authentication: © Enable © Duable
Uséer List:
adminzAdmin
Delete User
Add/Modify User
User Mame:
Password:
Canfim:
Author Ad Oparata S

Figure 7-15 Users and Security Settings

If auser needs to be removed from the User List, this must be done by a user with
Admin access. Remember that any deletion or changes will only be saved when the
submit button is clicked.

7.4.5 Digital 1/0O Settings

Note

Thelight and communication power are multiplexed on the same wire
on the connector. If both powers are enabled, the output remains on
from when the start of capture to when the fileis transfer is complete.

The Digital 1/0 submenu (see Figure 7-16) allows the configuration of some of the
camera’s1/O signals.



CC5MPX Digital Camera

Digital I/0 Setting
Extemnal Trigger Input
Seect Active High or Low High
Light Power Control NotUsed
Communication Power Control & Enable O Disabla
Communication VWarm up Tima 0 Seconds ( From 0 ~ 300 )
Haater Power contro (& Enable O Disabla
Heat when temperature i below 0 *C { From -40 ~ 25)
O Duration & ahvays On O Minutes prior to schadule ( From 0 ~ 5% )

Figure 7-16 Digital 1/0O Settings

7.4.5.1 External Trigger Input Settings

The External Trigger Input can be configured to Active High or Active Low. When
set to Active High 0 volts will be the Inactive state and a positive voltage will be
the Active state.

The CC5MPX is shipped from the factory by default with a pull down resistor
connected to the External Trigger Input and the External Trigger is set to Active
High. With this default setting, when no signal is applied to the input the External
Trigger isinactive. A positive voltage is required to change to the active state.

7.4.5.2 Light Power Control Settings

The camera can be configured to switch the external +12 V on, based on the
available light in the scene (Yellow wire). There are 3 settings: Not Used, Active,
and Flash Type. ‘Not Used’ disables the output, while the other 2 enable it.

There are future plans to add 2 different modes of operation, but currently they
operate in the same manner. The light will only come on when capturing from a
self-timed capture or when an external trigger occurs while the cameraisin sleep
mode. The light does not turn on for motion detection capture. The light turns off
after the capture is complete.

7.4.5.3 Communication Power Control

The Communication Power Control setting controls the Communication Switched
Power Output line on the Power /O cable of the CCSMPX camera.

The switch output is intended to manage the power to a communication device,
such asacell modem. Thisis useful in a solar powered site when there is a need to
limit power consumption of communication devices.

This option enables the CC5M PX to supply up to a maximum of 750 mA of
current. The voltage level will be the same as the camera’ s input power (i.e. 12
VDC).

Some modems will require awarm up time or a period of time to register on a

network. The Communication warm up time parameter allows an appropriate time
to be entered for this purpose.
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7.4.5.4 Heater Power Control

7.4.6 Update

The Heater Power Control setting controls the operation of the optional window
defroster. If enabled, the camera will only turn on the heater if the current internal
temperature is below the threshold setting. The temperature threshold values are
limited to -40°C to +25°C.

If the Always On option is selected, the heater will be on whenever the temperature
is below the threshold and the camerais not in alow powered state.

If Minutes prior to schedule is selected, the camera will wake up prior to any of the
Self-Times schedules and turn on the heater if the temperature is below the
threshold settings. This feature does not work with motion detection or external
trigger modes.

Thisisuseful for aremote site that may be prone to riming and frost. A camera that
is setup to take hourly pictures can be configured to turn on the defroster several
minutes prior to the scheduled picture to defrost the window.

The Update 1/O submenu (see Figure 7-17) provides the ability to update the
firmware in the camera. It is recommended to check for firmware updates on the
Campbell Scientific website to ensure that the camera has the most recent version
of firmware.

Once afileis downloaded, click on the Browse button to select the new firmware
update with the ‘tar.gz’ file extension. Once the proper file is selected, click on the
Update button and the process will begin.

During the update process DO NOT disconnect power,
Note close web browser, or navigate away from the Update
page. Once the update is downloaded, unzip the .tar.gz
file and save to the desired location. DO NOT
uncompress the .tar.gz file, send as is to camera.

Once the firmware update process is completed a webpage will be displayed
indicating that the process has completed. The camera will reboot itself. It will take
afew minutes for the camerato operate as normally.

The firmware update process normally keeps all configuration settings in the
camera. It is recommended to verify the settings after an update.

Update Firmware

Update the device with the latest fismware.
Select the firmware flde:
[ P T

Hobe: Do nol disconmect the power ol the device or do not close the web browser window or do nol navigate to ather page during the update.

| Bestart |
Wammning: CCSMPY will restart immediabchy

Figure 7-17 Update Menu
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7.4.7 Events

The Events submenu (see Figure 7-18) provides alist of system events. If the
System Status box isred in the Live Video page, the details are logged in the
Events Log. One of the most common recorded eventsis the indication that
memory card is properly present after a power up. The message confirms that the
memory card is functioning and it also indicates the size of the memory card.

Other types of event messages and log filesinclude:

e Thememory card or the allocated memory isfull (when fill and stop memory
management is used)

e Communication and file transfer errors that include:

o FTP
o Email
o PakBus

Item Date and Time Events

1.  2011-01-28 10:56:08 SDCard Fill and Stop - Self-timed 1 Still
2. 2011-01-28 10:50:51 SDCard Present (3979 Mbytes)

3. 2011-01-28 09:10:07 SDCard Fill and Stop - Self-timed 1 Still
4. 7011-01-28 09:00:21 SDCard Present (3979 Mbytes)

5. 2011-01-28 08:40:00 SDCard Fill and Stop - Self-timed 1 Still
6.  7011-01-28 08:39:59 EMAIL File TX Fail - Trigger Still

7.  2011-01-28 08:35:54 SDCard Present (3979 Mbytes)

8. 2011-01-28 08:32:52 EMAIL File TX Fail - Trigger Still

9. 2011-01-28 08:10:00 SDCard Fill and Stop - Self-timed 1 Still
10. 2011-01-28 08:04:28  SDCard Present (3979 Mbytes)

11.  2011-01-27 16:36:19  EMAIL File TX Fail - Trigger Still

12.  2011-01-27 16:20:00 SDCard Fill and Stop - Self-timed 1 Still
13.  2011-01-27 16:09:12 SDCard Present (3979 Mbytes)

14.  2011-01-27 15:04:58  james login on 192.168.1.130

15.  2011-01-27 15:01:00 user? login on 192.168.1.130

16. 2011-01-27 09:10:01  SDCard Fill and Stop - Self-timed 1 Still
17.  2011-01-27 09:04:34  SDCard Present (3979 Mbytes)

18.  2011-01-26 17:30:00 SDCard Fill and Stop - Self-timed 1 Still
19.  2011-01-26 17:21:34  SDCard Present (3979 Mbytes)

20.  2011-01-26 13:50:07 FTP File TX Fail - Self-timed 2 Still

[ First Page | [ Previous 20 | [ Mext 20 |

Figure 7-18 Event Logs

7.4.8 Save/Read Camera Settings

This feature allows for configuration settings to be saved or loaded via the web
interface. The .xml configuration files are also compatible with the Device
Configuration Utility.
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Figure 7-19 Save/Read Camer a Settings

7.5 Memory Card

Selecting the Memory Card tab will bring up the Memory Card page (see Figure 7-
20) and allow access to the internal SD card.

cAMPBELL
SCIENTIFIC

Campbell Scientific
CCSMPX Camera

Firmware Version:1.23

Serial Number +1300

[ Uvevideo | Wotwork | System | Memory Card | VideoSetngs | mage Capiure |

Communication Sotings Salll Imago Sottirgs 1

Memary Card
16 GB Card present

View Memory Card

Memory card details

Event Size Used Size Allocated

sTCL Sl 7.3 68 7.4 GB
=TCL Video 0 byies 0 bytes
=1Cz il 0 byies O byles
STCE Video azce 7aGB
ETC =il 0 bytes O bytes
ETC Video 0 bytes 0 bytes
MDC St 0 byi=s O bytes
MDC Video 0 byles 0 bytes

Figure 7-20 Memory Card Page
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This page shows the size of the memory card loaded in the camera. If no camerais
present, there will be a message stating so, and the view memory card link and
memory card details will not appear.

Each capture event is allocated a limited amount of space on the SD card based on
the settings on the event configuration page. As more space can be allocated on the
event configuration page than is available on the SD card, the camera will
automatically scale the allocated space to fit the SD card. This page shows the
actual space available for each capture event, as well as the space currently being

used.

Click on View Memory Card link to browse the files on the SD card.
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¢ Local Storage - SDCard - Windows Internet Explorer
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Figure7-21 Memory Card Directory Listing

Thereisapossibility of nine Main directories that are created for Image and Video
storage on the camera. Thereis a still image and video directory for each type of
capture method and a directory for manually captured stills. A directory will not be
created by the camera if the capture method is not used.

The directory names are:

ExternTrigStilll
ExternTrigStill1Video
Manual Still
MoationDetectStill
MotionDetectVideo
SelfTimed1Still
SelfTimed1Video
SelfTimed2Still
SelfTimed2Video

Clicking on one of the main folders will display the contentsinside. Normally
another set of subfolders will be displayed. The camera creates subfolders that are
named by date. The date subfolders can be configured to store imagesin folders
named either by Year_Month or Year_Month_Day (see Figure 7-22).
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Figure 7-22 Data Subfolders

Actual pictures and video will be located in these subfolders and can be viewed as
shown in Figure 7-23.
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Figure 7-23 Example Display of Files

The web interface will display up to 200 files per page. If morefiles exist in the
directory than at the very bottom of the page, other pages can be selected to view
the additional files (see Figure 7-24).
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2 Local Storage - SDCard - Windows Internet Explorer
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Figure 7-24 Example of M ultiple Page Viewing

The web interface provides a method of viewing or deleting images and video from
the memory card. It is possible to delete either complete or portions of Directories

or Subfolders as well asindividual images or videos. Be cautious when using the
Delete All function.

7.6 Video Settings

Selecting the Video Settings tab will bring up the Video Settings page (see Figure

7-25). There are 2 sub tabs that provide 2 independent types of video to be
recorded.
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Figure 7-25 Video Settings Page
The video Settings consist of the following parameters:
e Position Banner
3 available options are:
e OFF

e InsideTop
e Inside Bottom
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20110128 15:34:.06 Sample Bﬂnn'ﬁl"

Figure 7-26 Video Banner Inside Top with Timestamp and Text

e Name on Image Banner
If YESis selected, text can be entered which would appear in the video
banner. Refer to Section 11 for details on how to alter the Banner viaa
PakBus datal ogger.

e Include Timestamp in Banner
There are 5 options for the style of timestamp to include in the banner
text:
* None
*YYYY/MM/DD HH:MM:SS
* MM/DD/YYYY HH:MM:SS
* MM/DD/YYYY HH:MM
* MM/DD/YYYY

e Default File Name
A more meaningful file name can be assigned to the files. The maximum
number of charactersis 31. No spaces are allowed within the file name.
e Count Type
There are 3 options available for Count Type:

O None

When using None, the same file will simply be overwritten on the memory card
every time avideo isrecorded. This may also happen for the transmitted files that
aresent viaFTP.

O Number Increment

A unigque number is appended to each file name. When the Number Increment is
selected an additional box will alow a starting number to be entered. An example
of afile name with the count typeis:

Videol_0000001994.avi

O Dateand Time

Each file name will have atimestamp appended to it. Examples of file names with
Date and Time option are;

Videol 2011 01 28 14 22 10.avi

Videol YYYY_MM_DD_HH_MM_SS.avi
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e Resolution/Compression
Currently there are 2 options for the video capture format. Both options
encode the video using MPEG4. The options are 1280 x 720 (720P) or
320 x 240.

e Frame Rate
There are 3 frame rate options of 30, 15, and 7.5 frames per second (FPS).
Lower frame rates can reduce the file sizes.

The video resolution and frame rate are the 2 factors that determine the file size for
video files. Table 7-3 shows the approximate file size for every second of recorded
video. According to the table, the largest file sizes are produced by the 720P 30FPS
video, which is 500K bytes per second of video. The smallest video files are
produced by the 320 x 240 7.5 FPS video which is9 Kbytes per second of video.

Table 7-3 Typical Video File Sizes
Resolution | FramesPer Second | Khytes per Second
790P 75 125
1280 x 720 15 250
30 500
7.5 10
320 x 240 15 20
30 65

7.6.1 GPS Coordinates

GPS coordinates (CC5MPXGPSL_atitude and CC5MPXGPS_ongitude) can be
embedded in the image or video files that the camera generates. 2 PakBus variables
allow the logger to send the GPS coordinates to the camera, where they are
embedded in the images or video.

The GPS coordinates must be sent as floating point values. Positive latitude and
longitude represent northern and eastern hemispheres, respectively. While negative
values represent southern and western hemispheres, respectively. Values are not
saved through a power cycle, or in off-mode, but do not need to be updated every
time an image or video is sent.

7.6.1.1 Example Program — Adding GPS Coordinates to the Image Banner

The following example illustrates the use of the CC5SMPXGPSLatitude and
CC5MPXGPSLongitude instructions, which can be used with CR800 series,
CR1000, or CR3000 dataloggers.
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PubTic sendGps As Boolean
Public gpsLat, gpsLong As Float
public sendVarResult

BeginProg
sendGps = false
gpsLat = 50.0
gpsLong = -139.0
SerialOpen (Coml,115200,4,0,2000)

Scan (1,Sec,0,0)

If sendGps Then

sendGps = false

SendVariables

(sendvVarResult,Coml,0,55,0000,0,"Public","CC5MPXGPSLatitude",gpsLat, 1

SendvVariables (sendVarResult,Coml,0,55,0000,0,"Public","CC5MPXGPSLongitude",gpsLong,
D

EndIf

NextScan
EndProg

7.7 Image Capture

Selecting the Image Capture tab will bring up the Image Capture settings page (see
Figure 7-27). The Image Capture settings are the most significant settingsin
determining how the camera will operate.

There are 6 sub tabs that include:

e Power Modes
e Self-Timed Capture
e Externa Trigger
e Motion Detection
e Read/Save Camera Settings
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SCIENTIFIC SERMEY Camer
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Figure 7-27 Image Capture Page
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7.7.1 Power Modes

The Power Modes Sub Tab (see Figure 7-28) allows for selection of the type of
power management that will be used.

Power Modes

& Fuly On State
This power mode has the highest power consumption,
The estimated power draw s 250mé continuous.
The camera can :
= respond o communications in this mode.
* Operate with motion detection.
* Take pictures quickly once triggered.
) Partiaby On State
The estimated quiescent power draw & 80ma @ 12VDC.
The camera can :
* respond To COMMUNECAtoNns in the mode.
* Take pictures approximatehy 10 seconds after being triggered.
? Deep Sieep State
The estimated quiescent power draw & SmA & 12VDC.
It will take approximately 10 seconds for the camera to acquire an Image or video,
) OFF State
This powier mode has the lowest quiescent power consumption.
The estimated quiescent power draw 5 1mA @ 12vDC.
It vl take approwimatehy 90 seconds for the camera to power up and acquire an Image or video.

ra

Figure 7-28 Power M odes

One of the main factors in determining which power mode to use is the power
consumption budget that is available for the camera.

If the camerais operating from an AC main power suuply, then the camera will
have the best performance characteristics in the Fully On State. On the other hand,
if the camera needs to operate from a battery for long periods of time, then the OFF
state is more suitable.

Table 7-4 - Capture Response Time shows typical response times from when a
trigger occursto the time that a picture or video istaken. The OFF state takes the
longest as the Main processor is not powered on in this state and it must completely
boot up to operate again from the OFF state.
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Table 7-4 Power M odes

Power Mode Ethernet Operating Characteristics
Power Save
Mode
* Cameraisawayson
* Highest power consumption
AlwaysOn
Y * Ethernet is on and always available for incoming
communications
Moderate * Not recommended
Fully On Power Save
Mode
* Cameraisawayson
* Average power consumption is reduced by 50mA @ 12 VDC
Table text * The Ethernet is normally turned off and is only enabled when
outgoing communications are required (email or FTP)
* User needs to push the Setup button to temporarily enable the
Ethernet port for webpage access
* The camerais effectively off in alow powered state
* Typical power consumptionis80 mA @ 12 VDC
* Ethernet is on and always available for incoming
Always On communications
* The camera will temporarily wake up to the fully on power
mode when traffic occurs on the network. In situations where
there is constant network traffic, the camera may effectively be
in the Fully On power mode
* The camerais effectively off in alow powered state
* Typical power consumption is80 mA @ 12 VDC
Moderate * Ethernet is always off
Partially On Povl\\slerdSave * Disconnecting and connecting the camera to another Ethernet
ode device will momentarily wake up the camerato allow it to
process incoming communications. The camerawill go into the
low powered mode again — if no communications occur.
* The camerais effectively off in alow powered state
* Average power consumptionistypically 10 mA @ 12 VDC
* The Ethernet is normally turned off and is only enabled when
Full Power outgoing communications are required (email or FTP)
SaveMode | * User needs to push the Setup button to temporarily enable the
Ethernet port for webpage access
* The camera can respond to RS-232 and RS-485
communication in this mode.
* The Deep Sleep power consumption (6mA typically) is not
Always On affected by the Ethernet Power Mode
Y * Ethernet, RS-232 and RS-485 communications are non-
responsive in Deep Sleep mode
Deep Sleep Moderate * Not recommended
Power Save
Mode
Full Power * The Deep Sleep power consumption (6mA typically) is not
Save Mode affected by the Ethernet Power Mode
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* |f Ethernet communications are not used this can reduce the
power consumption of the camera by 50mA when the camera
exitsthe Deep Sleep state

* The Off State power consumption (1mA typically) is not
affected by the Ethernet Power Mode

Always On
4 * Ethernet, RS-232 and RS-485 communications are non-
responsive in the Off State
Moderate * Not recommended
Power Save
Off State Mode

* The Off State power consumption (1mA typically) is not
affected by the Ethernet Power Mode

Full Power - .

Save Mode * |f Ethernet communications are not used, this can reduce the
power consumption of the camera by 50 mA when the camera
exits the deep sleep state

Note See Section 7.2.2 Ethernet Power Mode Settings for other settings that

influence power consumption.

Table 7-5 Capture Response Time

Power Mode | Typical Capture Timefrom Trigger Event
Fully On < 1 second
Partially On | 10 seconds
Deep Sleep 15 seconds
Off State 90 seconds
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7.7.2 Self-Timed Capturel

The Self-Timed Capturel Sub Tab (see Figure 7-29) is used to configure the
camerato capture still images or video using the internal clock of the CC5M5PX.
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Figure 7-29 Self-Timed Capture Page

When either of the Self-Timed Capture triggersis enabled, the CC5MPX usesits
internal clock as atrigger to initiate the capture of still images or video. In addition
to the Self-Timed Capturel there is also a second independent Self-Timed
Capture2. Each configuration is independent of the other, but overlapping events
may delay or prevent one or the other from occurring. For example, 2 video
recordings or still image captures cannot occur at the same time.

Thefirst step in setting up the Self-Timed Capture is to select the Enable option for
the capture method (see Figure 7-30). Once Enableis selected, parameters for the

capture method can be edited.
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Self Timed Capturel
Seif Tmed Capture (@ Enable O Disable
Start Minutes 0 Mirustes fram Midnight { Fram 0 ~ 1439 )
Stop Minutes [i] Minutes from Midnight { From 0 ~ 1439 )
Capture Interval 5 Minutes { From 0 ~ 1435 )

Figure 7-30 Enable and Capture Time Values

The Self-Timed Capture triggers are set up with the timing relative to midnight.
The first parameter to enter is the Start Minutes relative to midnight. The Start
Minutes parameter is the first occurance of a capture event after midnight. If the
first timed event isto begin right at midnight, then set this parameter to zero. If the
the first timed event is at 7:00am, then Start Minutes would be set to 420 asthere
are 60 minutes per hour, and the start timeis 7 hours after midnight (7 hours * 60
minutes/hour = 420 minutes).

Similarily, the Stop Minutes specifies when the capture event is to stop relative to
midnight. Set the Stop Minutesto O if there is no stop time. If a stop time such as
7:00 pm (1900h) is desired, then enter the value of 1140 as there are 60 minutes per
hour, and the stop time is 19 hours past midnight (19 hours * 60 minutes’/hour =
1140 minutes).

[lustrations of the Start and Stop Times are shown in Table 7-6.
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Table 7-6 Start and Stop Time Examples

Start and Stop Time Settings Graphical Illustration on a 24 hour Clock

Start Minutes=0
Stop Minutes= 0

Start Minutes = 420 (07:00H)
Stop Minutes = 1140 (19:00H)

Start Minutes = 1260 (21:00H)
Stop Minutes = 480 (08:00H)
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The Capture Interval is the time between capture events once the Start Minutes
value isreached. For hourly pictures, avalue of 60 can be entered. If avalueof Ois
entered (not recommended), the Image Interval time will apply to still images and
video of the specified duration will be captured repeatedly.

Table 7-7 summarizes all the parameters associated with the Self-Timed Capture.
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Table 7-7 Self-Time Capture Variables

* EMAIL Settings
#1

* * EMAIL Settings
#2

Variable Allowable Values Description
Self-Timed * Enable Enables or Disables the Self-Timed Capture Trigger
Capture Enable * Disable
Start Minutes 0to 1439 Start time in minutes relative to midnight
Stop Minutes 0to 1439 Start time in minutes relative to midnight
Capture Interval 0to 1439 Interval between capture timesin minutes. To initiate a capture
interval every 5 min set the variable to 5
Still Image * Yes Select Yesto include till image captures
Capture * No
Number of 1to 60 Determines how many still images will be taken when the capture
Images timeisreached
Image Interval 1to 60 If the number of images (above parameter) is greater than 1, this
parameter is the time spacing between images
Capture to * CARD Selecting CARD enables the still images taken to be stored to the
Memory Card * NO memory card
Maximum 0 to 65535 Thisisthe allowable space on the memory card that will be
Memory Size reserved for Still Images taken by the Self-Timed Capture (in
megabytes). A value of 1000 will reserve 1000 Mbytes. A value of
0 has the camera automatically allocate memory.
M anagement * Fill and Stop There are 2 methods of managing files on the memory card:
Type Options * Ring Memory * Fill and Stop will stop recording additional images once the
memory card is full or the allocated memory sizeis reached
* Ring memory management will start deleting the oldest files
once the memory card is full or the allocated memory sizeis
reached
Still Image * Setting #1 Still images for this Self-Timed Capture can use 1 of 2 settings.
Settings * Setting #2 Settings #1 and #2 can be setup with various banner, resolution and
compression values. Refer to Section 7.8
Main Folder Read Only Field Thisisaread only field. The Name of the Main Folder where the
Name still image files will be stored (SelfTimed1Still)
Sub Folder * An option is given to store images in a subfolder named by
Options Year_Month_Day T | Year_Month or Year_Month_Day. Selecting the Year_Month_Day
aken option has some performance advantages when alarge number of
* images are taken. Reducing the number of filesin afolder speeds
Year Month Taken | Up the storing and file management process. Speed advantages are
- - only noticeable if the number of filesin the Year_Month folder will
exceed 1000
Send viaemail * Disabled Selecting one of the EMAIL settings enables the camera to transmit

the still images viaEMAIL. The selected EMAIL settings should
be properly configured before using the option

Email Still Image
Settings

* Setting #1
* Setting #2

One of the two Still Image Settings can be used for the still images
that are sent using the FTP
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Send viaFTP * Diabled Selecting one of the FTP settings enables the camera to transmit the
* FTP Setting #1 still images to an FTP server. The selected FTP settings should be
* FTP Setting #2 properly configured before using the option
FTP Still Image * Setting #1 One of the two Still Image Settings can be used for the still images
Settings * Setting #2 that are sent using FTP
Send viaPakBus | * Disabled Used to enable the still images to be sent to PakBus compatible
* Enabled device. The PakBus settings should be properly configured in the
Communications Page before enabling this option
PakBus Still * Setting #1 One of the two still image settings can be used for the still images
Image Settings * Setting #2 that are sent using FTP
Video Capture * Yes Select Yesto include Video Capturing
* No
Video Settings * Setting #1 One of two video settings can be used for video capture
* Setting #2
Duration in 0to 60 The length of time the video is recorded for
Seconds
Captureto * CARD Selecting CARD enables the video taken to be stored to the
Memory Card * No memory card
Maximum 0 to 65535 Thisisthe allowable space on the memory card that will be
Memory Card reserved for videos taken by the Self-Timed Capture (in
megabytes). A value of 1000 will reserve 1000 Mbytes. A value of
0 has the camera automatically allocate memory
M anagement * Fill and Stop There are 2 methods of managing files on the memory card:
TypeOptions | * Ring Memory * Fill and Stop will stop recording additional images once the
memory card isfull or the allocated memory sizeis reached
* Ring memory management will start deleting the oldest files
once the memory card is full or the allocated memory sizeis
reached
Main Folder Read Only Field Thisisaread only field. The Name of the Main Folder where the
Name still image files will be stored (SelfTimed1Video).
Sub Folder * An option is given to store Videosin a subfolder named by
Options Year Month Day T | Year_Monthor Year_Month_Day. Selecting the Year_Month_Day
aken option has some performance advantages when alarge number of
* Videos are taken. Reducing the number of filesin afolder speeds
Year Month Taken | up the storing and file management process. Speed advantages are
- - only noticeable if the number of filesin the Year_Month folder will
exceed 1000.
Send via Email * Disabled Selecting one of the EMAIL Settings enables the camerato
* EMAIL Settings#1 | transmit the video files viaEMAIL. The selected EMAIL Settings
* EMAIL Settingsé2 should be properly configured before using the option.
Send viaFTP * Disabled Selecting one of the FTP Settings enables the camera to transmit
* FTP Settings#1 the video files to an FTP server. The selected FTP Settings should
* FTP Settingst2 be properly configured before using the option.
Send viaPakBus | * Disabled Used to enable the video files to be sent to PakBus compatible
* Enabled device. The PakBus settings should be properly configured in the
Communications Page before enabling this option
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7.7.3 Self-Timed Capture2

The settings and parameters are the same as Self-Timed Capturel. Refer to the
previous section (7.6.2).

7.7.4 External Trigger

The External Trigger Sub Tab (see Figure 7-31) is used to configure the camerato
capture still images or video using an external signal that is applied to the External
Trigger input line.

The External Trigger can be configured for an active HIGH signal or an active
LOW signal (see Section 7.3.5). The capture is triggered by the transition from the
inactive state to the active state. The minimum required pulse period is 10msec.
Preferably pulses should be short in duration (only a few seconds). The voltage
levelsare:

e LowLevel: <0.65V (-20 VDC Absolute Min)
e HighLeve: >2.0VDC (+20 VDC Absolute Max)

Leaving the signal on the External Trigger in the active state will prevent the
camera from entering into alow powered state. If an external deviceis allowed to
keep the camerain its Fully On State, power consumption will be greatly affected.

When the camerais fully on and no other processis taking place, the time from the
transition of the signal from inactive to active, to the time a pictureis captured or
video is started, istypically less than 100msec. The description of the parameters
for the External Trigger setup is outlined in Table 7-9 External Trigger Variables.

7.7.4.1 File Transfer Queuing

When perfoming multiple captures and transfers off the camerain rapid succession
the camera will queue file transfers (i.e. send via FTP, then SMTP, then PakBus).
File queueing separates the transfer functions from image and video capture.

The camera can capture up to 5 images or videos in parallel with the file transfers
all taking place at the same time. For this feature to work an SD card must be
present.

7.7.4.2 External Trigger Video Pre-Recording

Video pre-recording alows the camerato record up to 30 seconds of video leading
up to arelated trigger event. This feature can only be used with external trigger and
motion detection capture events.

The external trigger configuration page includes an option labeled Pre-Record In
Seconds. By entering a value between 1 and 30 in this field the CC5MPX will
begin buffering video in its internal memory. When an event occurs, the CC5MPX
will store the set number of seconds of video to file and then continue recording the
live video until the number of seconds has elapsed.

The use of pre-recording does impose some limitations on the functionality
available in the CC5MPX:

e Theprerecording feature can only be used when the cameraisin the
Fully On power mode.
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e If thetext banner isenabled in the Video Settings used as part of Pre-
Record configuration, the text banner will be visiblein the Live Video
view on the webpage.

e If both image capture and video pre-recording are configured for the same
event, the video recording will take precedence. Only once the video has
been recorded and saved or transferred from the camera will the image

capture occur.
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Figure 7-31 External Trigger Setup Page
Table 7-8 External Trigger Variables
Variable Allowable Values Description
External * Enable Enables or Disables External Trigger Capture

Trigger Enable | * pisaple

Still Image * Yes Select Yesto include still image captures

Capture * No

Number of 1to 60 Determines how many still images will be taken when the External
Images Trigger is activated

Image Interval | 1to 60 If the Number of Images (above parameter) is greater than 1, this

parameter is the time spacing between images
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Captureto * CARD Selecting CARD enablesthe still images taken to be stored to the
Memory Card | » Ng memory card
Maximum 0 to 65535 Thisisthe allowable space on the memory card that will be reserved
Memory Size for Still Images taken by the Self-Timed Capture (in megabytes). A
value of 1000 will reserve 1000 Mbytes. A value of 0 has the camera
automatically allocate memory.
Management * Fill and Stop There are 2 methods of managing files on the memory card:
TypeOptions | « Ring Memory * Fill and Stop will stop recording additional images once the
memory card isfull or the allocated memory sizeis reached
* Ring memory management will start deleting the oldest files once
the memory card is full or the allocated memory size is reached
Still Image * Setting #1 Still images for this Self-Timed Capture can use 1 of 2 settings.
Settings * Setting #2 Settings #1 and #2 can be setup with various banner, resolution and
compression values. Refer to Section 7.8
Main Folder Read Only Field Thisisaread only field. The Name of the Main Folder where the still
Name image files will be stored (SelfTimed1Still)
Sub Folder * An option is given to store images in a subfolder named by
Options Year_Month_Day Taken | Year_Month or Year_ Month_Day. Selecting the Year_Month_Day
* Year Month Taken option has some performance advantages when alarge number of
- - images are taken. Reducing the number of filesin afolder speeds up
the storing and file management process. Speed advantages are only
noticeable if the number of filesin the Year_Month folder will exceed
1000.
Send viaemail | * Disabled Selecting one of the EMAIL settings enables the camera to transmit
* EMAIL Settings #1 the still images via EMAIL. The selected EMAIL settings should be
* EMAIL Settings #2 properly configured before using the option
Email Still * Setting #1 One of the two Still Image Settings can be used for the still images
Image Settings |  Setting #2 that are sent using the EMAIL
SendviaFTP | * Diabled Selecting one of the FTP settings enables the camera to transmit the
* FTP Setting #1 still images to an FTP server. The selected FTP settings should be
* FTP Setting #2 properly configured before using the option
FTP Still * Setting #1 One of the two Still Image Settings can be used for the still images
Image Settings | * Setting #2 that are sent using FTP
Send via * Disabled Used to enable the still images to be sent to PakBus compatible
PakBus * Enabled device. The PakBus settings should be properly configured in the
Communi cations Page before enabling this option
PakBus Still * Setting #1 One of the two still image settings can be used for the still images that
Image Settings |  Setting #2 aresent using FTP
Video Capture | * Yes Select Yesto include Video Capturing
* No
Video Settings | * Setting #1 One of two video settings can be used for video capture
* Setting #2
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Durationin 0to 60 The length of time the video is recorded
Seconds
Pre-Recordin | 0to 30 The length of time the video is recorded prior to the external trigger
Seconds event. Thisinterval isa portion of the ‘Duration in Seconds' interval.
Itisnot in addition to the ' Duration in Seconds’ interval
Capture to * CARD Selecting CARD enables the video taken to be stored to the memory
Memory Card | * Ng card
Maximum 0to 65535 Thisisthe allowable space on the memory card that will be reserved
Memory Size for videos taken by this External Trigger Capture (in megabytes). A
value of 1000 reserves 1000 Mbytes. A value of 0 has the camera
automatically allocate memory.
M anagement * Fill and Stop There are 2 methods of managing files on the memory card:
TypeOptions | * Rjng Memory * Fill and Stop will stop recording additional video once the memory
card isfull or the allocated memory sizeis reached
* Ring memory management will start deleting the oldest files once
the memory card is full or the allocated memory size is reached
Main Folder Read Only Field Thisisaread only field. The Name of the Main Folder where the till
Name image files will be stored (ExternTrig1Video).
Sub Folder * An option is given to store videos in a subfolder named by
Options Year_Month Day Taken | Year_Month or Year Month_Day. Selecting the Year_Month_Day
* Year Month Taken option has some performance advantages when alarge number of
- - videos are taken. Reducing the number of filesin afolder speeds up
the storing and file management process. Speed advantages are only
noticeable if the number of filesinthe Year_Month folder will exceed
1000. If speed is not an issue, then user preferenceisfine.
Send via * Disabled Selecting one of the EMAIL Settings enables the camera to transmit
Email * EMAIL Settings#1 the video files via EMAIL. The selected EMAIL Settings should be
* EMAIL Settingsé2 properly configured before using the option.
SendviaFTP | * Disabled Selecting one of the FTP Settings enables the camera to transmit the
* FTP Settings#1 video filesto an FTP server. The selected FTP Settings should be
* FTP Settingst2 properly configured before using the option.
Send via * Disabled Used to enable the video files to be sent to PakBus compatible device.
PakBus * Enabled The PakBus settings should be properly configured in the

Communications Page before enabling this option.
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7.7.5 Motion Detection

The Motion Detection Sub Tab (see Figure 6) is used to configure the camerato
capture still images or video using the Motion Detection capability of the camera.

Even if this feature is enabled, the motion detection will only operate when the
cameraisin the Fully On power state.
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Figure 7-32 M otion Detection Page

7.7.5.1 CC5MPX Motion Detection Description

The CC5MPX cameraimplements an adaptive motion detection scheme in order to
help avoid false motion detection triggers that can occur in normal outdoor scenes.
The adaptive motion detection method automatically adjusts the motion detection
threshold based on the average motion characteristics of a given scene.

The adaptive motion detection scheme sets its threshold values based on a 20
second moving average of the scene. For example, if a CC5MPX was focused on a
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ceiling fan that was off the CC5MPX motion detection would be triggered if the
fan was turned on. After a period of 20 seconds the motion detection would no
longer be triggered as the continuous motion of the fan would automatically
increase the required motion detection trigger level.

The sengitivity level for motion detection isthe only user configurable parameter
for Motion Detection operation. A value of 1 provides the least sensitive motion
detect threshold setting and a value of 99 provides the most sensitive motion detect
threshold setting. Motion detection can be a complicated feature to implement. It is
recommended to start off with amotion detect threshold setting of 50 and
experiment with the performance based on your application.

If the camerais not detecting motion that is desired, then the motion detection
sengitivity level should be increased. If the camerais producing too many false
triggers, then the motion detect level should be decreased. Note that there is aways
aprobability that the camera can either produce fal se motion detects or not detect
desirable motion due to too many scene variables. In some cases where motion
detection of asmall object isrequired, it may be necessary to set a motion detect
level that will aso produce frequent false triggers.

The adaptive motion detect is a very good method for most applications. One
consideration is that when a continuous level of motion is introduced into a scene
the motion detection sensitivity decreases. The result is that some motion may not
be detected when a continuous dynamic scene exists. For example, a person
walking through a scene with windblown trees may not trigger the motion detect
capture that would normally be triggered when there is no wind and the trees are
not moving.

M otion Detection Notes:

e If amoving object that requires detection occupies alarger percentage of
the image scene, the motion detection tends to be more reliable. Zooming
in or moving the camera closer to the moving objects helps improve
performance.

e  Objects moving slowly within the image scene require a higher sensitivity
setting compared to fast moving objects.

e Sudden changing light levels can falsely trigger motion detection. Sources
of false triggersinclude rapidly changing light levels at sunrise or sunset,
or during the movement of clouds.

e Good lighting of the image scene produces the best resuilts.

e The motion detection feature uses the full 4:3 ratio frame to capture
motion. Still imagesin the 320 x 176, 640 x 352 and 1280 x 720 formats,
and video in the 720p format will crop a portion of the top and bottom of
the image or video.

e Motion detection is paused when video is being recorded.

e The delay from motion occurring to image capture istypically 1 second (2
seconds for a 5MP image).

7.7.5.2 Motion Detection Video Pre-Recording
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Video pre-recording allows the camerato record up tp 30 seconds of video leading
up to arelated trigger event. This feature can only be used with the external trigger
and motion detection capture events.

The Motion Detection configuration page includes an option labeled Pre-Record
In Seconds. By entering a value between 1 and 30 in this field, the CCSMPX will
begin buffering video in its internal memory. When an event occurs, the CC5M PX
stores a set number of seconds of video to file and then continues recording the live
video until the number of seconds of duration has elapsed.



CC5MPX Digital Camera

The use of pre-recording does impose some limitations on the functionality
available in the CC5MPX:

The pre-recording feature can only be used when the cameraisin the
Fully On power mode.

If thetext banner isenabled in the Video Settings used as part of Pre-
Record configuration, the text banner will be visiblein the Live Video
view on the webpage.

If both image capture and video pre-recording are configured for the same
event, the video recording will take precedence. Only once the video has
been recorded and saved or transferred from the camera will the image
capture occur.

Table 7-9 M otion Detection Settings

Variable Allowable Values Description

Sensitivity 1t0 99 The best method for determining where to set the level for your needs

Level isto experiment with the values. The Value of 1 isthe least sensitive
value but less prone to false triggers. The Value of 99 is the most
sensitive value, and is most susceptible to false triggers.

Y ou do not need to enable the motion detection to test its
functionality. Simply set this parameter and observe the Motion
Detect Statusin the Live Video page.

Motion * Enable Enables or Disables Motion Detection Captures.

Detection * Disable

Enable

Start Minutes | Oto 1439 Start time in minutes relative to Midnight. The Motion Detection can
be set to be active for a certain time period only. See Table 7-6 Start
and Stop Time Examples for more details.

Stop Minutes | Oto 1439 Stop time in minutes relative to Midnight. The Motion Detection can
be set to be active for a certain time period only. See Table 7-6 Start
and Stop Time Examples for more details.

Still Image * Yes Select Yesto include still image captures.

Capture * NO

Number of 1to 60 Determines how many still images will be taken when the Motion

Images Detection is activated.

Image Interval | 1to 60 If the Number of Images (above parameter) is greater than 1, this
parameter is the time spacing between images.

Capture to * CARD Selecting CARD enables the still images taken to be stored to the

Memory Card | * Ng memory card.

Maximum 0 to 65535 Thisisthe allowable space on the memory card that will be reserved

Memory Size for Still Images taken by Motion Detection capture (in megabytes). A
value of 1000 reserves 1000 Mbytes. A value of 0 has the camera
automatically allocate the memory.

Management | * Fill and Stop There are 2 methods of managing files on the memory card:

Type Options | * Ring Memory * Fill and Stop will stop recording additional images once the

memory card is full or the allocated memory sizeis reached
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* Ring memory management will start deleting the oldest files once
the memory card is full or the allocated memory size is reached

Still Image * Sefting #1 Still Images for the External Trigger Capture can use 1 of 2 settings.
Settings * Setting #2 Settings #1 and Settings #2 can be setup with various banner,
resolution and compression values.
Main Folder Read Only Field Thisisaread only field. The Name of the Main Folder where the till
Name image files will be stored (MotionDetectStill).
Sub Folder * An option is given to store images in a subfolder named by
Options Year_Month Day Taken | Year_Month or Year Month_Day. Selecting the Year_Month_Day
* Year Month Taken option has some performance advantages when alarge number of
- - images are taken. Reducing the number of filesin afolder speeds up
the storing and file management process. Speed advantages are only
noticeable if the number of filesinthe Year_Month folder will exceed
1000.
Send via * Disabled Selecting one of the EMAIL settings enables the camera to transmit
Email * EMAIL Settings#1 the still images via EMAIL. The selected EMAIL settings should be
* EMAIL Settings #2 properly configured before using the option
Email Still * Setting #1 One of two still image settings can be used for the still images that are
Image Settings | » Setting #2 sent using EMAIL.
SendviaFTP | * Disabled Selecting one of the FTP Settings enables the camera to transmit the
* FTP Settings #1 still images to an FTP server. The selected FTP Settings should be
* FTP Sattings #2 properly configured before using the option.
FTP Still * Setting #1 One of the two Still Image Settings can be used for the still images
Image Settings | » Setting #2 that are sent using FTP
Send via * Disabled Used to enable the still images to be sent to PakBus compatible
PakBus * Enabled device. The PakBus settings should be properly configured in the
Communications Page before enabling this option
PakBus Still * Setting #1 One of the two still image settings can be used for the still images that
Image Settings |  Setting #2 aresent using FTP
Video Capture | * Yes Select Yesto include Video Capturing
* No
Video Settings | * Setting #1 One of two video settings can be used for video capture
* Setting #2
Durationin 0to 60 The length of time the video is recorded
Seconds
Pre-Recordin | 0to 30 The length of time the video is recorded prior to the external trigger
Seconds event. Thisinterval isa portion of the ‘Duration in Seconds' interval.
It isnot in addition to the ‘Duration in Seconds' interval
Capture to * CARD Selecting CARD enables the video taken to be stored to the memory
Memory Card | * No card.
Maximum 0to 65535 Thisis the allowable space on the memory card that will be reserved
Memory Size for video taken by Motion Detection capture (in megabytes). A value
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of 1000 reserves 1000 Mbytes. A value of 0 has the camera
automatically allocate the memory.

Management * Fill and Stop There are 2 methods of managing files on the memory card:
TypeOptions | * Rjng Memory * Fill and Stop will stop recording additional video once the memory
card isfull or the allocated memory size is reached
* Ring memory management will start deleting the oldest files once
the memory card is full or the allocated memory size is reached
Main Folder Read Only Field Thisisaread only field. The Name of the Main Folder where the
Name video files will be stored (MotionDetectVideo).
Sub Folder * An option is given to store Video in a subfolder named by
Options Year_Month_Day Taken | Year_Month or Year_ Month _Day. Selecting the Year_Month _Day
* Year Month Taken option has some performance advantages when alarge number of
- - Videos are taken. Reducing the number of filesin afolder speeds up
the storing and file management process. Speed advantages are only
noticeable if the number of filesin the Year_Month folder will exceed
1000. If speed is not an issue, then user preferenceisfine.
Send via * Disabled Selecting one of the EMAIL Settings enables the camera to transmit
Email * EMAIL Settings#1 the video files via EMAIL. The selected EMAIL Settings should be
* EMAIL Settingst2 properly configured before using the option.
SendviaFTP | * Disabled Selecting one of the FTP Settings enables the camera to transmit the
* FTP Settings#1 video filesto an FTP server. The selected FTP Settings should be
* FTP Settingst2 properly configured before using the option.
Send via * Disabled Used to enable the video files to be sent to PakBus compatible device.
PakBus * Enabled The PakBus settings should be properly configured in the

Communi cations Page before enabling this option
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7.7.6 Save/Read Camera Settings
Thisfeature allows for configuration settings to be saved or loaded via the web

interface. The .xml configuration files are also compatible with the Device
Configuration Utility.
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7.8 PakBus Communication Settings
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Figure 7-34 Communication Settings Page

Communications using the PakBus protocol enables remote retrieval and/or storage
of images or video to external devices such as compatible Campbell Scientific
dataloggers. The factory default communication interface is RS-232. If RS-485 is
required, the internal camera jumpers will need to be changed. See Section 8 for
more details.

60



CC5MPX Digital Camera

Additionally, the PakBus neighbouring address allows for communication with
devicesthat are several hops away on the PakBus network. See TABLE 7-11 for
reference.

Table 7-10 PakBus Communication Settings

Variable Allowable Description
Values
RS-232 BAUD Rate * 115200 Select the desired BAUD rate. Once the BAUD rate is set, it will
* 57600 always be fixed. The factory Default Settingsis 115200 BAUD.
* 38400
* 19200
* 9600
RS-485 BAUD Rate * 115200 Select the desired BAUD rate. Once the BAUD rateis set, it will
* 57600 aways be fixed. The factory Default Settingsis 115200 BAUD.
* 38400
* 19200
* 9600
PakBus Port Read Only The value reflects the internal jumper settings of the camera. It will
either read RS-232 or RS-485. See Section 8 Internal Jumpers, if the
jumpers need to be changed.
PakBus Address 1to 4094 The desired PakBus address for this camera. The factory default is
55.
PakBus Destination 1 to 4094 The PakBus address of the device the camera will communicate with
Address or send filesto.
PakBus Neighbour 0 to 4094 Enter the address of the PakBus device physically to connect to the
Address CC5MPX PakBus communication lines. This allows the neighbor to
relay communication between the CC5MPX and the final destination
for the data.
PakBus Communication | 0to 16 Extra delays may be required for certain communication links, such
Delay as satellite.
PakBus Security Code 0 to 65535 The factory default is 0. If asecurity code is not required by the
PakBus destination device, set this parameter to 0. Otherwise set the
security code as required by the destination service.

7.9 Still Images

Selecting the Still Image settings tab brings up the Still Image settings page (see
Figure 7-35). The Still Image settings allows for the configuration of still images
that the camera will take/

There are 2 Sub Tabs that include 2 independent Still Settings:

o  Still Settings#1
o Still Settings #2

Table 7-12 Still Image Settings describes the variables used in the Still Image
settings.
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Figure 7-35 Still Images Settings Page

Table 7-11 Still | mage Settings

Variable

Allowable Values

Description

Resolution

* 320x 176

* 320 x 240

* 640 x 352

* 640 x 485

* 1280 x 720
* 1280 x 960
* 2592 x 1944

The resolution option is the resolution of the Still Image in pixels
(width x height)

Banner
Position

* OFF

* Inside Top

* |nside Bottom

* Qutside Top

* Qutside Bottom

Selecting the Inside banner displays the text within the image area
either at the top or bottom.

The Outside banner is atext bar placed above or below the still
image. The vertical height of the pictureisincreased to accommodate
the Outside banner. See Table 7-13 Still Image Resolution Details for
the image sizes with Outside banners.

* NO Be selecting Y es, a custom name can be placed on the Image Banner.
Name on Image | * YES Refer to Section 11 for details on how to alter the Banner viaa
Banner g PakBus datalogger. See Table 7-13 Still Image Resolution Details for
the number of charactersthat can fit on a specific resolution size. The
Actual Text field can hold 255 characters.
* NONE A timestamp can be placed on the banner, there are several options
* for the format of the date and time to be printed on the image. For
Include YYYY/MM/DD/HH/MM/SS | example, the YYYY/MM/DD HH:MM:SS setting would print a date
Timestampin | *MM/DD/YYYY as: 2014/01/30/ 14:54:07
Banner HH:MM:SS
*MM/DD/YYYY HH:MM
*MM/DD/YYYY
Default File Text Field Thistext field allows afile name to be used for the still images
Name produced. Thetext islimited to 32 characters.
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* NONE
* Date and Time
* Number Increment

* The NONE option uses the same file name for all pictures. Only 1
image name appearsin adirectory or is transmitted out (EMAIL,
FTP, or PakBus)

* The Date and Time option appends a timestamp to the file name,
Thetext entered in the above parameter (Default File Name) is

Count Type followed by the date and time:
<Default FileName> YYYY_MM_DD _HH_MM_SS,jpg
* The Number Increment option appends a 10 digit counter to thefile
name. The files are named with the following format after the Default
File Name text:
<Default File Name>_XXXXXXXXXX.jpg
* NONE/Lossless The None/Lossless compression level produces the largest JPEG files
PG * Low with no loss of information. The Very High compression level
Compression | * Med produces the smallest file sizes, but there will be noticeable
LF()av . distortionsin the picture due to compression. See Table 7-13 Still
* High Image Resol ution Details for typical size information.
* Very High

Table 7-12 Still Image Resolution Details
Resolution Size with Maximum Compression Typical File
Outside Characters Type Size
Banner in Banner

None/Lossless 32
Low 16

320x 176 320 x 192 45 Medium 12
High 8
Very High 6
None/Lossless 40
Low 20

320 x 240 320 x 256 45 Medium 15
High 10
Very High 8
None/Lossless 120
Low 40

640 x 352 640 x 384 64 Medium 28
High 20
Very High 16
None/Lossless 132
Low 48

640 x 480 640 x 512 64 Medium =
High 25
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Very High 18
None/Lossless 448
Low 128
1280x 720 | 1280 x 752 98 Medium 75
High 54
Very High 40
None/Lossless 580
Low 164
1280x 960 | 1280 x 992 98 Medium 9
High 68
Very High 48
None/Lossless 1900
Low 500
2592 x 1944 | 2592 x 1984 136 Medium 264
High 190
Very High 150

7.9.1 GPS Coordinates

GPS coordinates (CC5SMPXGPSLatitude and CC5MPXGPSLongitude) can be
embedded in the image or video files that the camera generates. 2 PakBus variables
alow the logger to send the GPS coordinates to the camera, where they are
embedded in the images or video.

The GPS coordinates must be sent as floating point values. Positive latitude and
longitude represent northern and eastern hemispheres, respectively. While negative
values represent southern and western hemispheres, respectively. Vaues are not
saved through a power cycle, or in off-mode, but do not need to be updated every
time animage or video is sent.

7.9.1.1 Example Program — Adding GPS Coordinates to Image Banner

The following example illustrates the use of the CC5SMPXGPSLatitude and
CC5MPXGPSLongitude instructions, which can be used with CR800 series,
CR1000, or CR3000 dataloggers.

Public sendCGps As Boolean Public gpsLat, gpsLong As Float public sendVarResult

BeginProg

sendGps = false

gpsLat = 50.0

gpsLong = -139.0

SerialOpen (Coml,115200,4,0,2000)

Scan (1,Sec,0,0) If sendGps Then sendGps = false SendVariables

(sendvarResult,Coml,0,55,0000,0,"Public","CC5MPXGPSLatitude",gpsLat, 1
SendVariables (sendvVarResult,Coml,0,55,0000,0,"Public","CC5MPXGPSLongitude",gpsLong,
D)

EndIf

NextScan EndProg
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8.

Internal Jumpers

There are 2 sets of jumpers that are internal to the camera. 1 set is used to select
either RS-232 or RS-485 communications on the Power /O cable. The other set is
used to select apull up or apull down resistor on the External Trigger input line.

Refer to Section 20 for details to remove the backplate to access the internal
jumpers of the camera.

8.1 RS-232/RS-485 Jumpers

Jumper locations are shown in Figure 7. There are 3 jumpers that can be moved
from either the left or the right 2 x 3 jumper posts. When the jumpers are on the
right 2 x 3 jJumper posts then the RS-232 output is selected (Factory Default
position). To change the serial output format from RS-232 to RS-485 move all 3
jumpers from the right to the 2 x 3 jumper posts located on the |eft position.
Always move all 3 jJumpers and never install additional jumpers.

The available communication interfaces can be configured with the cameras web
interface or via the Device Configuration Utility. RS-232 and RS-485 interfaces

can be configured to a range of baud rates between 9600 and 115200 baud. Both

interfaces support only the PakBus protocol.

IRight: Pull Down
Left: Pull UP

Figure 8-1 Internal Jumper Locations

8.2 External Trigger Pull-up/Pull-down Jumper

The jumper location for the External Pull-up/Pull-down location is shown in Figure
7. When the jumper is located on the right 2 pins of the header (factory default
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position) there is a 100 KOhm pull-down resistor connected from the External
Trigger line to ground. When the jumper is placed on the left 2 pins of the header
thereisa 47K pull-up resistor connected from the External Trigger lineto 3.3

Volts.

The pull-up resistor would be useful for having contact closures or open collector

output signals trigger the camera. In the case of a contact closure the jumper would
be moved to the pull-up position and then 1 end of the contact would connect to the

External Trigger signal and the other end of the contact would connect to ground.
A schematic representation is shown in Figure 8-2.

Jumper shown in left
Pull-Up position

3V

‘o

R;? External Device

e 1
5 -

47K

lixternal Trigeer Input Line

CCSMPX Ground

B e R~

l(ﬁ‘!'{f}K With Contact Closure

L]
L]
©
L]
.
L]
L
L]
L]
©
8

L J

LA LB N N NN NN

Figure 8-2 Schmatic Showing External Contact Device

RS-232 Communications

The RS-232 serial communications are used with the camera for two purposes: to
configure and setup the camera using Device Configuration Utility software that

Campbell Scientific provides; to send image files from the camerato other devices

using the PakBus protocol.

Check the PakBus port value under the Communications Setting if you are not sure
that your camera hasinternal jumpers configured to RS-232 or RS-485 (see Figure

9-1).
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Can be RS-232
or RS-485

Communication Settings

Communication R5-232 BAUD Rate 115200 ~

(IS

RS-485 BALD Rate 1115200 ~

/ PakBus Port I { Set by Internal Jumpers )
PakBus Address 55 { From 1 ~ 40594 )

PakBus Destination Address 1 ( From 1 ~ 4094 )
PakBus Communication Delay 1 | (From 0~ 60)
PakBus Security Code [i] ( From 0 ~ 65535 )

Figure 9-1 Serial PakBus Port Setting

The CC5MPX Power /O port is configured by default to provide a 3-wire RS-232
connection (Tx, Rx, Ground). The wires can be terminated directly on the control
ports of a compatible datalogger. For connection to a computer 9 pin serial port,
use the DB9 FEMALE to Terminal Block Adaptor, which facilitates the connection
of the Cable Pigtail end to a computer 9-pin seria port. The adaptor comes with the
CC5MPX as an accessory. See Figure 9-2.

CC5MPX Red Power ( Inpuf)

mmmnsmmmcw

CCSMPX Black, Shield
& PIN5 To supply Ground:

Figure 9-2 Connecting the CC5MPX to a 9 Pin RS-232 Port

Anillustration of the required RS-232 connections to a datalogger is shown in
Figure 9-3.
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CCEMPX Red Power { Inpul)
Connect o 12V

CCEMPX Black and Shield
To Datalogger G | Ground )

CCSMPX White RX { lnpufy
To Control Pord TX

CCSMPX Green TX ( Output
To Gontrod Port RX

CCSMPX Blue - Ext Trigger
To Controd Port ( opthonal

CCEMPX Yallow Switched FWR
Do Mot Comnect

Figure 9-3 Datalogger Connectionswith RS-232

10. RS-485 Communications
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The optional RS-485 communication interface of the CC5MPX can be used in
conjunction with the MD485 to interface a datalogger to 1 or more cameras. Refer
to the MD485 Manual for additional information.

The MDA485 is useful for connecting more than 1 camerato a datalogger or if long
cable lengths are involved. If multiple cameras are connected to an MD485, then it
would be beneficial to offset the capture times of the images so that only 1 camera
is attempting to transmit afile at any given time.

The camera can download images or video via an RS-485 port using the PakBus
protocol. An MD485 isrequired to interface the camerato a datalogger. The
following items are required for RS-485 PakBus communications and can be
confirmed by either the web interface of the Device Configuration Utility:

e  Confirm that the PakBus port parameter of the Communications Setting is
reading RS-485.

e  Set the RS-485 BAUD rate to match the BAUD rate of the device being
connected to the camera.

o  Set the parameter PakBus Address of Commincation Settings to a unique
value in the PakBus network.

e  Set the parameter PakBus Destination Address of the device that the
camera needs to send images to.

e Include PakBus Security Code, as required.
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Communication Settings

° E ication RS-232 BAUD Rate 115200 +
R5-485 BAUD Rate 115200 +
Set for RS-485 | e PakBus Port ( Set by Internal Jumpers )

PakBus Address 55 ( From 1 ~ 4094 )

PakBus Destination Address 1 ( From 1 ~ 4094 )
PakBus Communication Delay |1 (From 0 ~ 60)

PakBus Security Code 0 ( From O ~ 65535 )

Figure 10-1 RS-485 Shown in PakBus Port Setting

11. PakBus Communications

The camera uses the PakBus protocol to send image files from the camerato the
datalogger or other PakBus compatible devices. The Loggernet Tool PakBus Graph
can be used to change the configuration of a camera. The use of the PakBus Graph
isdiscussed in Section 11.2. Refer to the Loggernet literature or software for more
details.

PakBus can also be used to control specific operational parameters, transfer
variables or text between the datalogger and camera. When an image or video file
is ready to be transmitted, the camera will initiate communications and send the
image or video viathe selected serial interface.

The CC5MPX is capable of producing video files that exceed 30MB in size. Trying
to send such alarge file to a datalogger using PakBus can be problematic. For this
reason, the CC5MPX is setup to not send any files using PakBus that are larger
than 2MB.

The camerais a PakBus Lead node and is not capable of performing any routing.
However, the CC5MPX has the ability to communicate with devices that are
severa hops away on the PakBus network.

11.1 Concurrent PakBus Communications

PakBus allows the camera to download images to a datalogger simultaneously with
other datalogger communications. A communications task will take longer if the
datalogger is communicating with multiple devices at the same time.

It may be beneficial to set up the system to avoid image transfers when other
communications are scheduled.

For example, longer connect times on long distance telephone connections can be
avoided by scheduling image transfers from the camera to the datalogger outside
the scheduled data collection time. If astation is called on the hour to retrieve data,
image acquisitions could be initiated before the scheduled call (15 minutes prior) to
shorten the connect times.
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11.2 PakBus Graph Operations

The CC5MPX supports configuration via PakBus Graph over the serial port. A
logger or other type of PakBusrelay device isrequired to interface PakBus Graph
to the camera.

11.2.1 Logger Settings

11.2.2 Discovery

The logger must be configured as arouter (i.e. s Router must be set to true) and
the camera PakBus address must be in the list of allowed neighbours for the
datalogger port used. The camera and the logger must be set to use the same baud
rate to communicate properly.

After starting PakBus graph, the camera may not be visible immediately. To
discover the camera, right click on the green box marked as [4094] in the graph
and click on Search for Neighbours. This will open the Search for Neighbours
dialog box, pressthe Start button and the graph should display all the devices
within the PakBus network.

11.2.3 Power Modes

The camera has several |low power modes. The CC5MPX cannot respond to
PakBus communications while the cameraisin the low power state of OFF mode
or in Deep Sleep mode. PakBus communications will wake up the cameraif itis
set for Partially On mode. Using the low power mode with the Ethernet power
mode set to Full Power Save will allow the camerato respond almost immediately
(less than 10 seconds).

The external trigger can aso be utilized to wake up the cameraand stop it from
entering alow power mode by asserting the external trigger and leaving it high.
Lowering the external trigger signal will allow the camerato enter alow powered
operating mode again.

11.3 PakBus Variable Control

The camerais capable of receiving variables, commands, or text from a datal ogger.
The specific operational parameters that can be altered or controlled include:

Still Image Banners
Video Banners

Camera Window Defroster
Camera Shutdown

The use of the “ Send Variable” instruction allows the datalogger to transfer values
or text that can be used in the image or video banners. The “Send Variable”
instruction is used to toggle the camera window defroster on/off, or safely shut the
camera down.

To update the Banner information with values from a datalogger the variable isa
String, and must be limited to 255 characters (including null terminator).

The camera variable names are:

e CC5MPXStillBannerl
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e CC5MPXStillBanner2
e CC5MPXVideoBannerl
e CC5MPXVideoBanner2

The variable for controlling the window defroster is numeric and needs to be
declared asalLong in CRBasic. The variable for controlling camera power isa
Boolean, which needs to be declared in CRBasic. The names of the camera
variables are:

e CC5MPXDefroster
e CCBMPXShutdown

11.3.1 PakBus Control of Window Defroster Function

PakBus will temporarily (one shot) override the existing window defroster control
state. Users are advised to only use one type of control to avoid unexpected
operation of the defroster. Options include the Automatic mode set via the webpage
or the DevConfig Utility, or PakBus SendV ariables command.

To turn on the defroster, the numeric value should be set to a non-zero value (i.e.
1). To turn the defroster off, the value should be set to zero. When anon-zero value
is sent to the camera, the heater will turn on and a 65 second countdown timer will
start. After 65 seconds, the defroster will automatically turn off (this should
override settings already in place). If an additional non-zero is sent before the
defroster is turned off, then the timer will be reset to zero and will begin the
countdown again.

The defroster commands should be sent to the camera every 60 seconds or more to
ensure continuous operation.

The defroster will be allowed to turn on only once for 65 seconds at internal
temperatures between 25°C and 50°C. This flag will only be reset again once the
internal temperature drops below 25°C, or the camerais reset. Full, continuous
operation isonly allowed at temperatures of 25°C or less. At internal temperatures
above 50°C, the defroster will not turn on.

11.3.2 PakBus Control of CC5MPX Power

The ability to shutdown the camera safely using a PakBus command is available in
the CC5MPX. By writing a value of 1 (or any value not equaling zero) to the public
Boolean variable “CC5MPX Shutdown” the camera initiates a shutdown and power
down cleanly. The shutdown process can take up to 30 seconds. The camera will
turn back on after 10 minutes, or can be externally triggered.

Following is an example of the CRBasic command that will shut down a camera
with PakBus address 55:

SendVariables (SendVarResult,Com1,0,55,0000,400, “Public”, “ CC5M PX Shutdown”,1,1)

11.3.3 Example Program — SendVariable Instruction

The following example illustrates the use of the “SendVariable” instruction to alter
Still Image Banner #2, as well as toggle the camera window defroster.
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‘CR1000 Series Datalogger

'Declare Public Variables

Public PTemp, batt_volt

PubTic TurnDefrosterOn As Boolean
Public TurnDefrosterVal As Long
PubTic SendVarResult As Long
Public BannerString As String * 60
Public tempstring As String * 60

'Define Data Tables
DataTable (Test,1,-1)
DataInterval (0,60,Sec,10)
Minimum (1,batt_volt,FP2,0,False)
Sample (1,PTemp,FP2)

EndTable

'Main Program
BeginProg

SerialOpen (Coml,115200,4,0,2000)

Scan (10,Sec,0,0)
PanelTemp (PTemp,250)
Battery (batt_volt)

'Enter other measurement instructions
tempstring = FormatFloat(PTemp,"%2.2f")
BannerString = "Panel Temp " + tempstring

If TimeIntoInterval (0,5,Min) Then
SendVariables
(SendvarResult,Coml,0,55,0000,400, "Public","CC5MPXStil1Banner2",BannerString,1) EndIf

If TurnDefrosterOn = true Then

TurnDefrosterval = 1

SendVariables
(SendvarResult,Coml,0,55,0000,200,"Public","CC5MPXDefroster",TurnDefrosterval,1)
TurnDefrosterOn = false

EndIf

CallTable Test
NextScan
EndProg

11.4 PakBus Neighbouring Address

The PakBus protocol allows devicesto relay datain a network. The CC5MPX now
has the ability to communicate with devices that are several hops away on the
PakBus network. To configure this new feature, a setting has been added to the
PakBus configuration screen on the webpage.

Entering the address of the PakBus device physically connected to the CC5MPX
PakBus communication lines, allows the neighbor to relay communication between
the CC5MPX and the final destination for data. Leave PakBus set to zero (0) if
device is directly connected to the final destination.

12. Device Configuration Utility
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The Device Configuration Utility can be used to change settings in the CC5MPX.
The Device Configuration Utility software can be downloaded at no charge from
the Campbell Scientific website.

Using the Device Configuration Utility:
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Connect the camerato the serial port of a PC using the DB9 FEMALE to
Terminal Block Adaptor, as shown in Section 9 RS-232 Communications.
Once the camerais powered up (this can typically take 90 seconds), you
should observe that the LED flashes. If the LED does not flash, you may
have to press the Setup button to exit the camera from alow powered
mode.

Select the CC5MPX from the device list (see Figure 12-1) and connect to
the camera.

Normally the camerais set to 115200 BAUD. If the BAUD rateis set to
something, select the appropriate BAUD rate.

Once connected to the CC5M PX, use the tabs (see Figure 12-2) to
navigate and configure the camera.

% Device Configuration Utility 2.00 Beta
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CC5MPX

The CCEMPE is an ervironmentally rupped comera tat can caplure imeages and video, and can make ose of the PakBues protocol 1o sioe
its images 0 FrkBus dataloggers. v addibion to on beard storrge the camers can also make uss of standard netwoking profocals 1o FIF ar
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up and this can lake & fesw minutes. Finaly, press the conme e bullon @ 67l 1o establish communicetions.

L]

Figure 12-1 CC5M PX Device Configuration Option
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Figure 12-2 Device Configuration Utility Screen

13. Image Quality

Lighting conditions have the greatest influence on image quality. The CC5MPX
camera produces the best images under normal daylight conditions. Pictures taken
in good daylight conditions produce crisper and brighter images, as the camera uses
the entire image to adjust the exposure settings of a scene.

Scenes that contain small variationsin light intensities will produce better images.
In scenes with high variationsin light intensities, such as a bright sky or adark
horizon, the image may contain portions that are under-exposed and portions that
are over-exposed, as with most cameras. The CC5MPX utilizes various techniques
to produce an overall good picture under most lighting conditions.

13.1 Night Time Images

14. Lens
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In general, the camera does not produce good images at night. If lighting is present,
such as steet lights, then distinguishable pictures can be taken.

The standard and zoom lenses for the CC5MPX contain the following features:

C-Type Mount

Varifocal (manual zoom)
Manual Focus

DC Iris

Access to the lens for adjusting the zoom and focus requires the removal of the
CC5MPX lens tube (see Figure 14-1). The lenstubeis threaded on and needsto be
turned counter clockwise to be removed.
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The zoom and focus adjustments are shown in Figure 14-2. The thumbscrews may
need to be loosened prior to moving the adjustments. It isimportant to tighten the
thumb screws once the camera focus and zoom adjustments are compl eted, to avoid
problems from vibration.

The camera controls the iris of the lens using the cable with a 4-pin connector. This
connector must always be plugged into the receptacle (on the front lens plate of the
camera) for proper operation.

Figure 14-1 CC5M PX Lens Tube Removal

Figure 14-2 Zoom and Focus Adjustments
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14.1 Camera Lens and Field of View

The CC5MPX includes a4-12 mm lens, which provides an approximate 27°
horizontal field of view when fully zoomed in, and an 80° horizontal field of view
when fully zoomed out.

The CC5MPX-Z cameraincludes a 10-40 mm lens, which provides an an
approximate 9° horizontal field of view when fully zoomed in, and a 35° horizontal
field of view when fully zoomed out.

See Figure 14-3 for avisual representation of the field of view.

o . .

Figure 14-3 CC5M PX Horizontal Field of View

B)
Figure 14-4 Field of View - Fisheye Lens

A) Thelens on the CC5MPXFE can see 5 degrees more than the 185 degrees
B) The lens on the CC5MPXFE can be adjusted to any value between 94 and 185 degrees

14.2 Focus and Zoom Adjustment

To facilitate the focus and zoom adjustment a network connection will need to be
established with the camerato view the live video on a web browser.

Refer to Sections 3 and 7 for details on accessing the camera with a web browser.
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If the LED is not flashing while the camerais wired up and the power is turned on,

you may need to press the setup button to wake the camera from any of itslow
powered modes. |n some configurations, pressing the setup button may also be
required to enable the Ethernet port.

Establish a connection to the camera by typing the address of the camerainto the
web browser (Factory Default |P addressis 192.168.1.90). The homepage of the
camera should appear once the address is entered.

To view the video, select an appropriate Video Display Size. If you have adirect
connection, you will get the best results by displaying the larger 1280 x 720 video.
The smaller video display sizes are useful when working with the bandwidth
limited connections.

e Loosen the 2 thumb screws on the adjustment rings of the lens. It is
generally preferred to adjust the zoom (i.e. frame the scene), and then the
focus. Once the zoom is adjusted as desired, tighten the thumbscrew so
that the zoom will not inadvertently move when the focus is adjusted.

o Adjust the focusring and tighten its thumbscrew as well.

Note If the cameraistargeted on an object that isfar away (100 m or more),
then it may be beneficial to adjust the lens before taking the camera
into the field by using an object that is at asimilar distance away.

14.2.1 Using the Focusing Number

The main purpose of the focusing number is to facilitate focusing the camera when
using adisplay in outdoor sunlight. The sunlight can make it difficult to distinguish

fine detail on a computer screen.

The focusing number is displayed on the homepage of the web interface to assist
with focusing the CC5MPX camera. The focusing number is anumber that
generally increases as an images becomes more “in-focus.”

The lens should be adjusted so that the focusing number reads near its maximum
achievable value. The numbers are relative and are dependent on the actual scene,
so avalue of 9000 may be in focus for one scene and a value of 2700 may be the

maximum for another scene. The numbers are most useful when the lensis near its

best focus position.

The camera should be in afixed position when using the focusing numbers. If the
camerais allowed to move, then movement will account for increasing or
decreasing numbers.

There may be instances where the focusing numbers cannot be used to focus the

CC5MPX. One such scene may be where a nearby object isdesired to bein focus,
and the background may be out of focus. However, for most “scene” images where

near and far objects are not involved, the focusing numbers work well.
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Figure 14-5 Homepage Video Display and Focusing Numbers

14.3 Temperature Variations and Focus

The CC5MPX can operate under extreme temperature variations. The focus of the
lens can change dightly with large variations in temperature. For example, if alens
isfocused at +35°C, the lens may be dlightly out of focus at -40°C. The changein
focus will be less noticeable if the focusis adjusted closer to the camera’'s
operating temperature.

14.4 Lens IR Cut Filter

The CC5MPX isinternally equipped with an IR cut filter. Thefilter isrequired to
filter out near infrared light that can have an undesirable effect on the images.

15. Power Calculations and Timings

The CC5MPX was specifically designed for operation in power-contrained systems
such as solar powered sites. It iscritical in such systems that the camera be
properly configured to meet the constraints of the intended application. This
section outlines the power consumption of the camera for purposes of power
supply design for a system.

15.1 Standalone Operation
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In standalone mode, the camera operates as a self-contained image and video
logger. Files will be stored onto the internal SD memory card.

The current draw of the camerais mainly dictated by the quiescent current draw of
the Power Mode, plus the current draw when the camera enters the Fully On power
mode (Active Current Draw) to acquire an image or video. TABLE 15-1 shows
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some total power consumption (standalone) figuresin Amp-Hours per day

depending on the Power Mode and frequency of images.

One thing to note is that the Off State will only consume less power than the Deep
Sleep state if fewer than 24 pictures are taken per day. Thisis due to the boot-up
time that the camera requires when exiting the Off State. The extra boot-up time

means that the camera consumes the Active Current for alonger time (120

seconds).

Table 15-1 Power Consumption (Standalone)

Power Ether net Quiescent Active Current Amp-Hr Amp-Hr Amp-Hr
Mode Power Save Current Draw Draw Per Day Per Day Per Day
Mode Max.@12VvDC | Max.@12VDC | 2 jpG/Day | 1JPG/Hr | 5Min JPG
Active Duration
Always On 250 mA 250 mA 6.0 6.0 6.0
0 Sec/IPG
Fully On
Full Power 200 mA 200 mA 4.8 4.8 4.8
Save Mode 0 Sec/IPG
Always On 80 mA 250 mA 1.92 1.94 22
Partially 0 Sec/JPG
On Full Power 10 mA 200 mA 0.24 0.27 0.54
Save Mode 0 Sec/IPG
Always On 6 mA 250 mA 0.15 0.18 0.63
Deep 0 Sec/IPG
Sleep Full Power 6 mA 200 mA 0.15 0.18 0.53
Save Mode 0 Sec/JPG
Always On 1mA 250 mA 0.041 0.22 2.4
0 Sec/IPG
Off State
Full Power 1mA 200 mA 0.037 0.18 1.93
Save Mode 0 Sec/JPG

15.2 Operation with Communications

The power calculations are more complicated when communications are involved,
as the amount of time the camerais Fully On active state isincreased by the
amount of time it takes for the camerato transfer an image or video.

The transfer times are influenced by two main factors: the size of the image and the
transfer speed used to send the image. The amount of time the camerais on will be
increased as the size of the image becomes larger or as the communication rate

slows down.

To properly determine the power consumption when using communications, the
additional time the camera consumes the Fully On current draw needsto be
accounted for in the power calculation. Refer to TABLE 15-2 asaguideline for
determining the amount of time it takes to transfer files using RS-232 or RS-485
PakBus communications.
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Table 15-2 File Transfer Times Using PakBus
Communication Time (seconds)
BAUD RATE per 100K bytes
240 seconds
9600
0.0123 A-Hrs
120 seconds
19200
0.0076 A-Hrs
60 seconds
38400
0.0054 A-Hrs
57600 40 seconds
0.0044 A-Hrs
115200 30 seconds
0.0038 A-Hrs

To estimate the power consumption of the system, look up the parametersin
TABLE 15-1, along with the communication times to cal cul ate the power
consumption as follows:
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Determine the Active Time in minutes:

Active Minutes = Number of pictures per day * (Active Duration +
Communication Time)/60

For a camerain the Deep Sleep state sending 24 images per day at 115200
BAUD that are 100 Kbytesin size:

Active Minutes =24* (25 seconds + 30 seconds)/60 = 22 minutes/day of
Active Time

Determine the total time in Quiescent Low Powered State

Quiescent minutes = 1440 minutes per day — Active minutes
Quiescent minutes = 1440 — 22 = 1418 minutes

Determine the power consumed by the Quiescent state in Amp-Hours.

Quiescent power = Quiescent minutes * Quiescent Current Draw/60
Quiescent power = 1418 minutes*6 mA/60 = 141.8 mA- Hour or 0.1418
Amp-HoursDay

Determine the power consumed by the Active state in Amp-Hours.

Active power = Active minutes* Active Current Draw/60
Active power = 22 minutes*250 mA/60 = 91.67 mA-Hour or 0.0917
Amp-Hours/Day

Total power consumption is the sum of the Active and Quiescent Power
Total power = Quiescent Power + Active Power

Total power = 0.1418 Amp-Hours/Day + 0.0917 Amp-Hours/Day

Total power = 0.2335 Amp-Hours/Day
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16. Campbell Datalogger Interface Guide

The CC5PM X can interface with approved Campbell datal oggers (see website)
using the RS-232 (default) or RS-485. The RS-232 configuration is the ssimplest
option asit does not require an additional hardware interface (see Section 13 RS
232 Communications). The pigtail end of the CC5PM X Power & 1/0 cable can be
terminated directly to the CR1000/CR3000 datalogger wiring panel control ports
(COM1-4). Refer to Section 8 Cables/Wiring for wiring details.

The CC5PM X RS-485 interface can also be used, but does require the use of an
MDA485 interface to provide conversion of the RS-485 signal (see Section 14 RS
485 Communications). The MD485 can connect to the datal ogger using the CS I/O
port or the RS-232 port. Refer to the MD485 manual for additional information.

16.1 Datalogger Memory Setup

To facilitate the storage of photos, a CFM 100 allows the use of a compact flash
card on the CR1000/CR3000 datalogger. Memory can also be allocated from the
datalogger internal memory to create a virtual user drive — USR. Entering a non-
zero value for the parameter USR:drive size alocates internal memory for the
drive. The amount of memory required varies depending on each application. A
good number to start with is approximately 1048 Kbytes, which is 25% of the 4M
bytes available on a standard datalogger.

The following methods can be used to set the drive size of the USR:

e The Device Configuration Utility
e PakBus Graph
e Editing the parameter from the Status Table
e datalogger optional keypad and display
Note The CC5PM X will not send any files using the PakBus that are greater
than 2 MB.

16.2 Datalogger Files Manager

The Files Manager setting on the datalogger facilitates the management of jpeg
and avi filesthat are received from the camera. Files Manager allows the user to

specify a name for the files and the number of files kept in a ring memory type
fashion.

Once Device Configuration is opened, selected the Advanced tab. This displays the
Files Manager.
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Figure 18.1 Datalogger FilesM anager
For the PakBus Address use address of the camera. Default is 55.
Under Files Manager File Name use the format listed below.

(DDD:NAME.EXT)

e DDD - destination drive on the CR1000/CR3000 datalogger. USR for the
user drive. In figure 18.1 thisvalue is USR. CRD for the compact flash
memory card.

e NAME —any name string that will be used to name the files. In Figure
18.1 thisvalue is SkySouth. The file name will automatically produce an
incrementing number. For example, the first file will be named
KySouthl.jpg. Entering a zero for this parameter will disable the
automatic numbering and produce afixed file name. In this example, the
Files Manager File Name would be USR:0.JPG.

e EXT —thefile extension of the incoming file must match. In the case of
the camera, this must always be either jpg or avi. In Figure 18.1 thisvalue
isJPG.

Count dictates the maximum number of files stored with this file name. If the
datalogger processes more files than specificed, the datalogger will delete the
oldest file.

16.3 Datalogger COM Port (Control Port) Communications

On the datalogger, apair of control ports can be configured to function as RS-232
communication (COM) ports. Any of these 4 COM ports can be configured as
PakBus ports and used to communicate with the camera.
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The COM ports can be activated as PakBus ports using the Device Configuration
Utility or by using the SerialOpen instruction in the datalogger program.

The following SerialOpen instruction configures COM Port 2.

Serial Open(Com2,115200,4,0,1000)
BAUD rate - 115200
SerialOpenFormat — 4

Transmit delay — 0

Buffer size— 1000

17. Remote Image Retrieval

Once the camera has transferred an image or video to a datal ogger, existing
LoggerNet communications can be used to retrieve images and video remotely
from the datalogger memory.

There are also permanent links available in the CC5MPX webserver to download
the most recently captured images or video files that have been saved to the SD
card. Refer to Section 5.4.1 for details.

17.1 LoggerNet File Retrieval

Setup Screen

LoggerNet (version 4.0 or newer) includes the File Retrieval setup that facilitates
the image and video file retrieval from PakBus dataloggers (CR800 series,
CR1000, and CR3000). The File Retrieval tab islocated in the Setup Screen as part
of the datalogger configuration. Once configured, the File Retrieval softwareis
used to retrieve images and video from a datal ogger.

H"“‘-.._
File Retrievad

Figure 17-1 File Retrieval Setup Screen

Select the required Retrieval Mode for the application. The use of the “Follow
Scheduled Data Collection” option will use the scheduled configuration in the
Schedule Tab. If the “New Schedule” option is selected, you will need to configure
the Base Date and Time, and Retrieval Interval parameters.
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Note

It is possible to configure the File Retrieval to delete files once retrieved from the
datalogger. If datalogger memory capacity isaconcern, it is recommended to use
this feature.

To add afile retrieval process, start by clicking “Add New” under File Pattern.
Once added, the Edit File Pattern, Output Directory, and Max Files parameter
become available to fill out. Each File Pattern added will need to be individually
configured.

Under the Edit File Pattern parameter you must select from the directory location
options, in order to specify the image or video to be retrieved. By default, the jpg
and avi names are awild card (*), which means all jpg or avi filesin the specified
directory will be retrieved. If you have used specific filenamesin the camera
configuration, you are able to specify these namesin the File Edit Pattern
parameter. It is possible to configure multiple File Patterns to collect images or
video on different schedules or from multiple directories.

If your version of LoggerNet File Retrieval does not list the avi files
as an option under File Edit Pattern, you are able to force the filename
and format.

The default Output Directory is C:\Campbellsci\LoggerNet. If required, you are
able to change this by browsing to the preferred location. The Max Files parameter
specifies the maximum number of files that can be retrieved during each scheduled
event. The newest files will be retrieved.

When the Force Retrieval box is selected, afile that matches the file pattern will be
retrieved regardless of the file' stimestamp or whether the file has already been
retrieved. When the Record If Skipped box is selected, the names and dates of any
filesthat are not retrieved because of the Max Files parameter will be recorded and
they will not be retrieved later. If thisbox is not selected, the skipped files can be
retrieved in alater attempt.

17.2 Using LoggerNet File Control

Images or video that are in the datal oggers memory can be viewed or collected on
demand by using the File Control feature that is available from the Connection
Screen menu (Figure 17-2). The use of File Control requires a communications
connection to the datalogger. Using the File Control can also be useful for
debugging purposes.
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Figure 17-2 L ogger net Connection Screen

In dataloggers such as the CR1000, the Device Map can include the CPU, USR,
and the CRD (compact flash module). The devices show up in the left hand side of
the File Control panel. To view files of a certain device, simply click on the desired
device listed in the panel (Figure 17-3). Use the “Retrieve’ button to download the

image from the datalogger.
# File Control: CR1000 CEX
Send... E;r‘r’nd Refr=sh Retiieve... L Dielete Stop Program... Help
Device Butes Free File Mame Fiun Dptionz Size Wodified Attributes
CPU 490495 SHil11 71, e B2 FIER 207 71-01-20 09: 20: 28 Rt
USH 35840

Set Bun Option: on Send

1 files

Figure 17-3 USR Drive View in File Control

18. Installation

The camera enclosure is designed to be environmentally sealed for outdoor
installations. The enclosure provides protection from moisture or high humidity. It
is not intended for operation under water. All that is required is an appropriate
mounting fixture.
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Figure 18-1 CC5M PX Mounting Kit

The camerais equipped with a set of three %-20 threaded mounting holes (see
Figure 18-2). These mounting holes are centered along the bottom of the camera and
are spaced 1.0” (25.4 mm) apart from one another. At least two of the %2-20 threaded
holes are required for mounting the camera.

Figure 18-2 CC5M PX Mounting Holes

When using the optional Mounting Kit, align the outer holes of the CCSMPX with
the center hole and the 180° slot of the mount. Loosely secure the two together
with the two ¥+20 x 0.5” Hex boltsincluded with thekit. It is now possible to
mount the CC5MPX to either a crossarm or other mounting surface with the
included u-bolt.

With the hardware loose, the camera and the L 18549 can be pivoted to allow afull
range of motion when aiming the camera. The hardware should be secured once the
camerais properly aimed at the intended target.

The focus of the camera should be checked and adjusted as required. Refer to
Section 14.2 Focus and Zoom Adjustment for details. Be sure that the lenstubeis
fully seated, the sun shroud is properly oriented after the camerais aimed, and any
protective caps are properly secured.
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The sun shroud can be adjusted by loosening the Philips screws and turning the
shroud. When tightening the screws back up, do not over tighten the screws as the
shroud may crack. A light torqueisall that isrequired to hold the shroud in place.

Sun Shroud

Lens Tube

Y#20x 0.5”
Hex Bolts ==

Curved Slots

Figure 18-3 CC5M PX Mounted to Crossarm

19. Maintenance

The CC5MPX requires little maintenance and no calibrations. Keeping the camera
clean isimportant for the longevity of the camera and image and video quality.

19.1 Lithium Battery

The camerais equipped with a Lithium Thionyl Chloride battery. The battery
maintains the clock functionality for periods when power is not connected to the
camera. The expected battery lifeis 10 years. It is recommended that the battery be
replaced by a certified repair facility.
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19.2 Window and Lens Cleaning

If the enclosure window or lens requires cleaning, it is very important that only a
proper lens cloth or lens tissue be used. The use of inappropriate materials to clean
the lens or window can permanently damage the surface and reduce the clarity.

19.3 CC5MPX O-Rings

There are thee O-rings that should be inspected on the camera. If any of the O-rings
look cracked or damaged, they require replacement. The locations of the three O-
rings are shown in figures 19-1 to 19-3.

Backplate
O-ring

Figure 19-1 Backplate O-ring

Button Cap
O-ring

Figure 19-2 Button Cap O-ring
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Front Main
Body O-ring

Figure 19-3 Front Main Body O-ring

It is recommended that the O-rings be inspected whenever opened, or at a
minimum every two years (with desiccant replacement) to ensure that the seal
integrity is maintained. Contact Campbell Scientific for details on replacement
parts.

It isimportant to note that the Button Cap O-ring and the Front Main Body O-ring
are both glued into place to prevent the O-rings from inadvertently falling out. Do
not attempt to remove these O-rings unless they are being replaced.

19.4 CC5MPX Desiccant

The CC5MPX contains three small desiccant packets inside the camera. If the
camerais frequently opened (i.e. backplate of lens tube removed), then the
desiccant packets of the camera should be replaced annually. Otherwise, the
desiccant packets should be replaced every two years as preventative maintenance.

The desiccant that is supplied with the camerais an indicating type of desiccant.
Thereisasmall viewing window on the packet that shows the color of the
desiccant. If the desiccant isblue, it is good. If the desiccant is pink, it is saturated
with moisture.

The desiccant packets are located under the PCB on the bottom of the camera (see
Figure 19-4). Needle nose pliers will be useful in helping remove and reinsert the
three desiccant packets.
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Location of

Figure 19-4 Desiccant L ocation ;
Desiccant

20. Backplate Removal Procedures
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It is necessary to remove the backplate for the following reasons:

Access to the SD memory card
Change internal jumper positions
Replace desiccant

Inspect O-rings

If the camerais powered up and operating (LED flashing), properly shutdown the
camera by holding down the setup button for more than 10 seconds continuously.
Alternatively, the Shutdown button can be used from the Live Video Homepage of
the camera. Once the LED stops flashing, remove the CC5M PX from any power
supply and disconnect any attached cabling.

To remove the backplate, start by removing the six Philips screws located along the
perimeter of the backplate (see Figure 20-1). Note that there are two washers
included with protective cover chains of the bottom cap and the RJ45 cap.

After the screws are removed, gently pull the backplate out. The backplate will still
be attached to the camera with the wires. Do no remove the wires. Pivot the
backplate to the left side of the camera. Y ou will now have access to the inside of
the camera.

When replacing the backplate ensure that the O-ring is till seated properly on the
backplate (see Figure 19-1). Thisis very important as the O-ring is required to
properly seal the camera.

The backplate can only be seated in the orientation that aligns the flat surfaces of
the backplate and the bottom of the camera body. Thiswill also help align the
screw holes. The six screws can now be threaded and hand tightened. Be sure the
two plastic washers are located between the tether chains and the backpl ate.
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21.

22.

Figure 20-1 Backplate View

System Limitations

This section outlines some system limitations that exist in the CCSMPX camera.

21.1 High Resolution 5 Megapixel Images

The capturing of 5MP pictures results in longer capture times than other image
resolutions. When a5 MP image is captured, the continuous video stream is
paused, the image sensor is reconfigured and then the 5SMP image is captured. This
longer delay time would be noticeable when capturing images from the external
trigger. 5SMP images would take several seconds from the external trigger signal
being asserted. All other still image captures are less than 1 second.

21.2 Simultaneous Processes

The CC5MPX cannot capture 2 event simultaneously. For example, the CC5MPX
cannot capture a still image while video is being recorded. Also other processes
such as downloading files from the memory card can add additional delaysto the
capture process.

Internal USB Function

Theinternal USB port in the camera currently only has one function. It provides a
backdoor for setting up the Network interface on the camera. When first connected
to a PC the following window will appear:
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Removable Disk (F:)

YWindows can perform the same action each time you ingert
a disk or connect a device with this kind of file:

E Program

WWhat do wou want Windows to do’?

Q Take no action

[] &hways do the zelected action,

Ok

I

Cancel

Figure 22-1 USB Network I nterface

Select Open folder to view files.

The following will be the viewable files:

Tools

Eile

Edit “iew Favorites Help

&) Each (= ,'ﬁ} j_.j Search || = Folders  [iif]~

i

Lddress Im:— Fiy

V|GD

L& Mame & Siza  Type Date Modified

File and Folder Tasks | [ autorun, inf 1KB Setup Infaormation 12/06/2010 2,26 FPM

r.:=:| MET. THT 1 kKB Text Document 12/06,/2010 2:26 PM
=) Make Fold
L ket b st ity 2% Ushconf exe 48 KB Application 12/06/2010 2125 FM
@ Publish this Folder ta

the Wweb z
id Share this Folder
Other Places
ig My Computer
lD My Documents
!-':_.! Iy Metwiork Places
b IR 4 | >
48,2 KB o My Computer

Figure 22-2 CC5M PX USB Directory

Run the executabl e file usbconf.exe.
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USBE Configuration v1.03

Title
IP Address
Gateway

HTTF Port

DHCP | |
| 191 | 172 | 195 Metmask | 255 | 255 | 255 | 245
| 204 | 191 | 172 | 193 DS Server | 205 | 233 | 109 | 39
80
sppivle) | Ea |

Figure 22-3 Network Configurations

At this point you can confirm or edit the IP address settings. If changes are made,
the apply button must be selected followed by Exit. Do not unplug the USB cable
or shutdown the camera at thispoint. The USB device must be safely removed
before unplugging the cable or shutting down the camera, otherwise the changes
will belost.

23. Quick Notes

23.1 CC5MPX General

The LED will flash or be on when the cameraisin an Active Power State.

When the LED is steadily on, the camerais booting up. Avoid interrupting
this process.

Briefly pressing the setup button will always cause the camerato exit
from any low powered quiescent states and enable the Ethernet interface
for communications. The camerawill remain in this state for 5 minutes.

An active session to the camera with a web browser will prevent the
camera from entering alow powered state.

Avoid removing power from the camerawhen it isin an active state. If the
cameraisin an active state (LED is flashing), properly shutdown the
camerato avoid any memory card corruption before removing power. The
camera can be shut down by pressing the setup button continuously for
more than 10 seconds or by using the shutdown button on the web
interface.

The SD memory card must be formatted to FAT32.

If amemory card is removed from the CC5SMPX to read or download its
contents, do not delete or add files manually. If it is desired to delete files
fromthe card, it is recommended to reformat the entire card (using
FAT32) or to use the CC5MPX web interface to delete them.

Verify that the lens cable is properly seated, as the connector may
inadvertently become unplugged during handling or installation.
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Always ensure that all cable connectors, covers and the lens tube are
securely in place.

Record any changes to the I P settings of the camera. Thisinformationiis
important to gain access to the camera for focusing, or reconfiguration.

The camera configuration file can be saved or loaded via the web
interface. This feature can be found under the System and I mage Capture
tabs.

Check the Campbell Scientific website for firmware updates that may
apply.

23.2 Campbell Dataloggers Users

If interfacing to a datalogger, ensure that your datalogger has the
appropriate PakBus operating system.

Use either the CC5MPX built in web interface, the Device Configuration
Utility of PakBus Graph to change settings in the camera.

Use the Device Configuration Utility to change settingsin MD485 or
other PakBus devices.

The Device Configuration Utility can also be used to set the datalogger
memory and PakBus parameters.

Files must be less than 2 Mbytes for PakBus transmissions.
The datalogger instruction SendVariable can be used to send variables or

text to the camera, for use in image or video banners. The instruction can
also be used to control the window defroster.

23.3 Configuration Process

1. Determine what will trigger the capture of an image or video. Options are:

a. Time — Enable and configure Self-Timed Capture 1, Self Timed Capture 2, or

both.

b. External Signal — Enable and configure the External Trigger Capture.

c¢. Motion Detect — Enable and configure Motion Detect Capture.

2. Select the Power Mode that best suits your requirements (see Table 23-1 Power
Mode Summary). Options are:

a Fully On—Used if no power contraints exist or if high performanceis
required.

b. Partially On — Provides substantial reduction in power (especially with the
Ethernet Power Mode set to Full Power Save).

c. Deep Sleep — Provides very good power savings. The camera does not need to
reboot when activated by atrigger. Recommended to use if more than 24 trigeers
are expected per day.
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d. Off Mode — Offers the best power savings mode. Useful if lessthan 24
images or video captures are required per day. It takes about 90 seconds for the
camerato wake up to start acquiring a picture.

Table 23-1 Power Mode Summary

Power Ethernet Quiescent Time (Seconds) Time (Seconds) in Fully
Mode Power Save | Current Draw from wakeup to On Mode (Active
Mode Max.@12 VDC start of capture Current Draw)
Always On 250 mA <1 0— Always Active
Fully On Full Power :
Save Mode 200 mA <1 0— Always Active
Always On 80 mA 10 20
Partially On | Full Power
Save Mode 10 mA 10 20
Always On 6 mA 15 25
Deep Sleep | Full power
Save Mode 6 mA 15 25
Off State | AlwaysOn 1mA 90 120
Full Power
Save Mode 1 mA 20 120

a. Set the still image settings

b. Set the video settings

a Network

b. System

¢. Communications

3. Set the details of the still image or video

4. Set other details related to Communications and 1/0. These other parameters are
located under:
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Appendix A.

CC5MPX Series Cameras

and Accessories

A.1 CC5MPXWD

Ordering part numbers:

1. CC5MPXWD

Details:

* CC5MPX with window defroster

A.2 CC5MPX with Zoom Lens

A.3 CCSMPXFE

The option of a CC5MPX with azoom lensis available when required for
specific applications.

Order Mode!:

1. CC5MPX-Z

Details:

* Lens has 10-40 mm focal length

* Lens has 9° to 35° field of view

* Requires use of C2681 for window defroster option

Ordering part numbers:

1. CCSMPXFE

Details:

* Lens has 1.4-3.1 mm focal length
* Lens has 94° to 185° field of view

A.4 Window Defroster

Both models of camera are available with a factory installed window defroster
option. The window defroster is useful in preventing and removing light frost

and icing from the camera window. See Appendix B for further details.

1. C2681

Details:

* CC5MPX-Z window defroster
* Factory install only

A.5 Power & I/O Cable

Two power & 1/0 cable options are available. The choice between the cable

options is dependent on the addition of either window defroster. If the
application calls for the use of the window defroster then the
CC5MPXPWRCBL2-L is recommended. The reason for offering the

A-1
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CC5MPXPWRCBL2-L isthat it allowsfor cablesof upto 30 m. The
CC5MPXPWRCBL-L can be used when the window defroster is installed but
the cablelengthislimitedto 9 m.

Ordering part numbers:

1. CCSMPXPWRCBL-L (-L islengthin feet)

Details:

* 24-AWG 3 Pair individually shielded cable with Santoprene jacket

* 6-pin environmental connector

* Maximum length 30 m (100 ft)

* Includes 3 single pole 16-20AWG grey push operated connector terminals
for usused wires

2. CCBEMPXPWRCBL2-L (-L islengthin feet)

Details:

* 20-AWG 1-pair (power) & 24-AWG 2-pair shielded cable with polyurethane
jacket

* 6-pin environmental connector

* Maximum length 30 m (100 ft)

* Includes 3 single pole 16-20AWG grey push operated connector terminals
for usused wires

Figure A-1 CC5M PXPWRCBL 2-L

A.6 Environmental Ethernet Cable

A-2

Ordering part numbers:

1. RM5ENVCBL-L (-L islengthin feet)

Details:

* 26-AWG 4 Pair (8 conductor) Shielded CAT5E Cable with polyurethane
Jacket

* RJA5 Environmental Connector on one end and regular RJ45 connector on
the other end

* Maximum length 70 m (230 ft)



Title

Figure A-2 RJI45ENVCBL-L

A.7 L18549 Mounting Kit

Details:
*Mounting kit with U-bolt and fasteners

Figure A-3 L 18549 Mounting Kit

The L18549 can mount up to a1.5” O.D. pipe.
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A.8 C2469 DB9 FEMALE To Terminal Block Adaptor

Details:
* Adaptor 9-PIN female RS-232 to screw terminal block

Figure A-4 C2469 DB9 FEMALE To Terminal Block Adaptor

A.9 C2641 Desiccant

Details:
* Silicagel indicating desiccant. 2 gram MiniPax (3 per camera)

Figure A-5 C2541 Desiccant
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Appendix B. Window Defroster Option
Specifications (Parts C2670 or C2681)

B.1 Power Supply

Note

B.2 Description

* Warning: The CC5MPX is specified to operate on a 9-
30 VDC supply input range. When the window defroster
is installed the 30 VDC maximum must be reduced to 16
VDC. Operating the CC5MPX with window defroster at
voltages greater than 16 VDC can cause damage to the
CC5MPX.

Operating voltage: 9-16 VDC*
CC5MPX Current Consumption with Defroster On:

1.2 AmpsMax. @ 16 VDC

1.0 Ampstypical on 12 VDC systems

The window defroster consists of an aluminum ring with aresistive type
heating element (see Figure B-1 CC5MPX Window Defroster). The CC5MPX
can be programmed to turn on the power to the heater based on the internal
temperature reading of the camera. The on duraction can also be set on the
CC5MPX camera. Refer to Section 11.3 for details on datalogger control of the
window defroster via PakBus.

The heating element is nominally 18 Ohmsin resistance. The current draw will
vary with the allowable input voltage range of 9 to 16 VDC. The current draw
from the CC5MPX and heater combined is 1.2 Amps max at 16 VDC and is
typically 1.0 Amps on aNominal 12 VDC system. It is recommended to use
the CC5M PXPWRCBL 2-L with the window defroster option.

The window defroster is useful in preventing and removing light frost and icing
from the camera window. With extreme icing or riming conditions and low
temperatures, the window defroster may not be able to clear the window due to
power constraints of the defroster.

Springs are used to press the window defroster against the window. It is normal
for the window defroster to leave marks on the window. These marks are
outside of the camera’s viewing angle (see Figure B-2 Window Defroster with
Lens Tube).
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Figure B-1 CC5M PX Window Defr oster

Figure B-2 Window Defroster with Lens Tube Installed
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