CostarHD
8800HD Ultra Long Range HD/H.264 Camera Positioning System

ARCHITECTURAL AND ENGINEERING SPECIFICATION

Date: 07-2021

 PART 2 – PRODUCTS

2.01
MANUFACTURER

A. 
CostarHD
7330 Trade Street

San Diego, CA 92121

Tel. (858) 391-1800
B.
The specified product shall be manufactured by a firm whose quality system is in compliance with the I.S. EN ISO 9001:2008, QUALITY SYSTEM.

2.02 PRODUCT DESCRIPTION

A. The camera system specified herein shall provide an integrated network IP camera positioning system (IPCPS) providing 1080p30 video with H.264/MJPEG compression and encoding for providing low bandwidth, low latency, high quality video images transported over standard ethernet infrastructures. 

B. The (IPDPS) shall integrate an HDTV standards 1080p30 day/night camera with integral 55x high definition quality motorized zoom, a H.264/MJPEG ASIC based encoding engine and network communication circuitry, a wide dynamic range variable speed positioning drive, completely protected by an IP67 camera/positioner enclosure system.

C. The H.264/MJPEG encoded video shall support full 30 frames @ 1080p30 resolution with support for uni-cast and multi-cast connections, using RTP/RTSP network layers.
D. The camera system specified herein shall provide a motorized back focus capability to automatically compensate for changes in lighting conditions such as Day/Night mode changes and IR Illumination, to maximize video image quality under changing conditions.
E. The (IPCPS) shall include a web server allowing password protected administration/configuration capabilities along with full camera and positioning system control and viewing functions. 

F. The (IPCPS) camera manufacturer shall provide a software development kit (SDK) for allowing  3rd party developers all necessary tools for integrating the (IPCPS) system into the users control system environment.
G. The (IPCPS) positioning drive system shall provide wide dynamic range speed capability of 0.056 to 45 degrees per second, with a minimum of 0.06 degree repeatability, 360 degree continuous pan rotation, and +30 to –30 degree tilt range. 
H. The (IPCPS) shall include an advanced ID generation capability for indications of viewing direction,  azimuth/elevation position, location descriptors and user defined image/logo.

I. The (IPCPS) shall be designed for use in harsh operational environments conforming to NEMA TS2 requirements for power, shock and vibration as well as provide IP67 environment protection standards.

J. The (IPCPS) system shall include NTCIP 1205 over IP communication protocol and ONVIF based interface for providing a standardized interoperability of 3rd party system equipment.

K. The (IPCPS) units shall be fully assembled, pressurized and tested at the original manufacturing facility and shipped as a complete unit, ready for installation and commissioning.

2.03 PRODUCT SPECIFICATIONS

3 The (IPCS) shall meet or exceed the following design, performance and configuration specifications;
A.
CAMERA SENSOR/IMAGING DEVICE
1. Image Sensor: Progressive Scan CMOS
2. Sensor Format:  1/2.7”
3. Image Resolution: 1920 horizontal; 1080 vertical (1080p)

4. Image Rate: 30 fps (1080p30)

5. Pixel Size: 3um x 3um
6. S/N Ratio: 39db

7. Dynamic Range: 69db
8. Camera Format: Day/Night, [Removable IR filter]

9. Sensitivity (F1.4 @ 50% IRE)

1. Color Mode: 1/30 Shutter 0.1 fc (1.0 lux)
2. Mono Mode: 1/30 Shutter 0.01 fc (0.1 lux) 

10. Manual Shutter: Selectable shutter speeds shall be from 1/4 to 1/10,000.
11. Exposure Control: Auto/Manual [Adjustable min/max shutter speed, min/max gain, gain and exposure]

12. Backlight Compensation: On/Off [Level adjust 1.0 to 3.0]

13. White Balance: Auto/Manual [Level adjust Red/Blue 0-16384]

14. WB Modes: [2800k to 7500k or 2100k to 20,000k] Color Temperature
15. WB Presets: [2800k, 4000k, 5000k, 6500k, 7500k] Color Temperature
16. Contrast: [0 to 256]

17. Brightness: [-256 to 256]

18. Saturation: [0 to 256]

19. Sharpness: [Auto/Man (0.0 to 6.0)]

20. Hue: [-128 to 28]

21. Video Color Style: TV color level [range 16-235] or PC color level [range 0-255]

22. Image Orientation: Normal, Mirror, Flip, Mirror/Flip
B.
LENS OPTICS
1. Format Size:  1/2”” or Larger
2. Focal Length:  Minimum of 12mm to 660mm, 55x magnification
3. Lens Extender:  2.5x, The extender shall be motorized for remote insertion and removal control. The focal length shall be 30.5mm - 1,680mm w/extender inserted

4. Aperture:  F4.0 to F18.2 maximum [Full Zoom with extender inserted]
5. Lens Fitting:  C Mount
6. Horizontal Angular FOV:  
a. Without Extender:  27.2 degrees to 0.5 degrees 
b. With Extender:  11 degrees to 0.2 degrees 

7. Iris:  Auto with manual over-ride [Open/Close]

8. Focus:  One Shot Auto Focus Assist and Manual Control [Near/Far]
9. Motorized Back Focus:  Shall provide the ability to automatically compensate for changes in lighting conditions such as Day / Night mode changes and IR Illumination (or other illumination source)
C.
DETECTION-RECOGNITION-IDENTIFICATION
Under ideal atmospheric conditions, the Camera system DRI performance be capable of providing the specified vertical pixels on target and shall be calculated using the Johnson criteria method with the following object size parameters of 6ft vertical  x 2ft horizontal.
1. Detection:  10VPoT @ 141,000 ft
2. Recognition:  30VPoT @ 44,180 ft

3. Identification: 120VPoT @ 10,960 ft.
C.
H.264/MJPEG ENCODING ENGINE

The (IPCPS) system shall fully integrate within its positioning system enclosure the H.264/MJPEG encoding component with functions as specified below;

1.
Video Encoding: H.264 and MJPEG standards

2.
Video Stream Codec Configurations: Up to (2) two independently configurable streams; 
a.
H.264 Only 
b.
MJPEG Only 

c.
H.264 + H.264

d.
H.264 + MJPEG

3.
Video Stream Configuration Properties;
a.  
Stream 1 Image Resolution:  1080p, 720p
b.
Stream 2 Image Resolution:  720x480, 352x240
c.
Streaming Mode: CBR 
d. 
Frame Rate: 30, 15, 7.5, 6, 5, 3.75, 3, 2, 1
4.
Video Streaming Protocols;  the camera system shall support the following streaming protocols:
a.
 RTSP/RTP; The RTSP communication shall occur over a TCP socket. RTP video packets shall be sent over UDP. This mode shall be available at all times for H264 and MJPEG encoded streams.
b.
RTSP Interleaved; RTSP commands and the RTP video packets shall be transmitted over a single TCP connection. This mode shall be available at all times for H264 and MJPEG encoded streams.
c.
HTTP tunneling;  This mode shall use two separate TCP connections, one for sending and the other for received data from the client over port 80. This mode shall available at all times for H264 and MJPEG encoded streams. 

d.
RTP multicast; This mode shall sends RTP video packets to the user assigned multicast destination. This mode shall be required to be enabled or disabled. This mode shall be available for both H264 and MJPEG encoded streams.
e.
MJPEG push using HTTP; MJPEG frames shall be delivered as a sequence of multi-part JPEG images using HTTP protocol. This method shall uses TCP communication on port 80. This mode shall only available when on the encoded stream is MJPEG.

f.
MJPEG pull using HTTP; A single JPEG image is sent by the server upon receiving clients request using http protocol. This scheme shall use TCP communication on port 80. This mode shall only available when on the encoded stream is MJPEG.

5.
Data Rate: Adjustable from 256Kb to 8Mb/sec

4.
Connection Types: Uni-cast, multi-unicast or multi-cast

5.
IPCPS Video Latency: <150ms 

6.
Network Protocol Layers: RTP, RTSP, UDP, TCP, IP, HTTP, IGMPv2, ICMP, ARP as a minimum

C.
POSITIONING DRIVE

1. Pan Movement; 360 degrees continuous rotation

2. Pan Speed; Variable from 0.05 to 45 degrees/second. 

3. Pan Repeatability; +/- 0.06 degree precision

4. Pan Preset Speed; 180 degree movement < 3 Seconds
5. Tilt Movement; Minimum of +30 to –30 degrees

6. Tilt Speed; Variable from 0.05 to 45 degrees/second. 

7. Tilt Repeatability; +/- 0.06 degree precision

8. Tilt Preset Speed; 180 degree movement < 3 Seconds
9. Positioning control shall allow variable pan/tilt speeds based on zoom position. This shall scale the maximum pan/tilt speed, while maintaining variable speed capability, throughout the zoom range of the camera. 
Under ideal atmospheric conditions, the
D.
IPDPS OPERATIONAL REQUIREMENTS

1.
Required camera control functions shall include the following features and capabilities as a minimum; these functions shall be exposed as part of the (IPDPS) web server.

a.
Day/night Mode; shall allow user control of Color, Mono and Auto modes of operation.

b.
Lens Properties; allow user control of the following features; 

1.
Focus; One shot auto or manual mode.  Manual mode shall be capable of adjusting focus near/far settings

2.
Iris; Auto or manual mode.  If in manual mode, user shall be capable of adjusting iris open/close settings

c.
Shutter Speed: Auto or Manual Modes. Auto mode shall provide a minimum shutter speed setting.  Manual control of shutter speed shall range from 1/60 to 1/20,000 setting.   

h.
White balance: Auto or Manual Modes.  Auto mode shall adjust from 2800K~7500K or 2100K~20,000K. Manual mode shall allow adjustments of red and blue

G.
Gain Control: Auto or manual modes.  Auto mode shall allow min/max values to be set. Manual mode shall allow user selection of maximum AGC level of 0db up to 36db

H.
Image Properties:  The user shall be capable of adjusting the following image properties and ranges;

1.
Contrast:  0-256
2.
Brightness: -256 to 256
3.
Saturation: 0-256
4.
Sharpness: Auto/Manual (0.0-6.0)
5.
Hue: -128 to 128
6.
Video Color Style: TV color
2.
Required positioning control functions shall include the following features and capabilities as a minimum;


a.
Pan/Tilt Positioning

1.
Movements; The (IPCPS) positioning system shall allow continuous 360 degree azimuth (pan) rotation and +/- 30 degree elevation (tilt) movement. 

1.
Variable Speed; The (IPCPS) shall provide variable speed azimuth and elevation capability using a minimum of up to 2047 distinct speed settings ranging from 0.05 to 45 degrees/second.
2.
Vector Positioning; The (IPCPS) system shall be capable of simultaneous pan and tilt movements.
3.
Click-n-Drag positioning control; The (IPCPS) shall provide pan/tilt positioning control using in-video-window click-n-drag control.  Speed variation shall be accomplished by increasing/decreasing mouse cursor distance relative to initial click point. (Web Server Only)
4.
Scalable Zoom; Variable speed pan/tilt ranges based off of zoom position. This adds the capability of limiting the maximum pan/tilt speed, while maintaining variable speed capability, throughout the zoom range of the camera. 

b.
Presets; Minimum of 64, with each preset consisting of a pan, tilt, zoom and focus coordinate and ID label. When a preset position is recalled the corresponding preset ID shall be displayed.  The preset ID shall remain displayed until a pan, tilt, zoom or another preset command is received.
c.
Preset Tours; Minimum 8 tours required, each tour shall consist of up to 32 pre-programmed presets, with individual dwell time property per preset per tour.

1. Tours shall stop upon receipt of any pan/tilt positioning command.

2.
Tour data shall be stored in non-volatile memory and shall not be lost if a power failure occurs.
5.
Updates: The (IPCPS) shall allow updates of firmware for new features via the ethernet network communication channel. An internal (IPCPS) web server shall be provided for performing this task.

6.
The (IPCPS) system shall return to previous position and state of operation upon power loss and restoration.
7.
The (IPCPS) shall provide an IP67 sealed and pressurized camera enclosure and camera window heater blanket.


a.
The enclosure shall be factory pressurized to 5 psi.


b.
The (IPCPS) shall be configurable for reporting low pressure
notification.

c.
The enclosure shall provide standard schrader and pressure relief valves for maintenance and safety purposes. 

d.
The enclosures window heater blanket shall be microprocessor controlled, allowing configurable heating duty cycles and on/off temperature thresholds.
E.
COMMUNICATION PROTOCOLS AND FORMATS

The (IPCPS) system shall include integrated video camera system communication drivers for flexibility and system interoperability.   The (IPCPS) camera system shall support ethernet communication with following protocol drivers as a minimum;

4. Cohu
5. NTCIP 1205
6. ONVIF 

F.
ON-SCREEN DISPLAY
1. 
The IPCPS system shall provide on-screen display (OSD) generator supporting the following capabilities;

a.
Provide OSD elements as defined below as a minimum; Up to four OSD elements shall be selectable for inclusion in the cameras two video streams.



1.
Camera title [24 characters]



2.
Time/Date display



3.
Preset location [24 characters]



4.
Pan/Tilt/Zoom position



5.
Sector Zone location [24 characters per zone]



6.
Maintenance Display [temperature and pressure]



7.
Logo Display [96 x 96 pixels maximum]

b. 
The OSD elements shall display on top or bottom of image, on right hand side of video.

c.
The Logo element shall display on top or bottom of image, on left hand side of image.
G.
EVENT MANAGEMENT

The Camera system shall support event driven actions and responses based on the following event trigger and event actions defined below
1.
Event Triggers
a.
User Command

b.
Timer

2.
Event Actions

a.
Activate Alarm Output
b.
Capture/FTP image snapshot

c.
Email notification
d.
Activate Preset Position
H.
GENERAL PURPOSE ALARM INPUT/OUTPUT


Control Output: (1) Open Collector, 500mA sink current

I.
MAINTENANCE FUNCTIONS


The camera system shall support maintenance features as defined below;
1.
The camera system shall support querying of camera parameters via the Ethernet connection.  The camera parameters shall consist of the following items



a.
Serial number 
b.
Software revision 

c.
Assembly date
d.
Camera Model Number
 

2.
Internal Temperature Monitoring and Reporting

3.
Remote Software Upload/Updates via Ethernet
4.
Camera Device Auto Discovery of IP address
5.
Camera System Auto Re-connect 
 

6.
Camera System Reset

7.
Save and Restore camera system start-up configuration


J.
IP MANAGEMENT

The (IPCPS) shall provide at minimum the following network configuration properties; 



1.
IP Configuration: DHCP or Static IP address entry



2.
Net mask address entry

3.
Gateway address entry

4.
Domain name entry



5.
DNS server entry
K.
POWER INPUT

The (IPCPS) system shall operate from the following input power;
1.
Power:  Maximum of 75 Watts (with heaters ON)
2.
Voltage: 24Vdc +/- 10%

L.
MECHANICAL

1.
Connectors:  39 Pin MS style weatherproof non-corrosion type or equal. 
2.
Weight; < 70 lbs
3.
Dimensions; Maximum 27.5" (699mm) D x 19.5" (495mm) H x 18.1" (460mm) W.

4.
Construction; Powder Coated 6061 T6 aluminum; all internal and external parts corrosion protected, stainless steel fasteners. Faceplate shall be optically correct 0.230" thick glass.
5.
Camera Mount; 6" Base plate with (4) 1/4-20 threaded holes 4.75 BC. 
M.
ENVIRONMENTAL

The (IPCPS) system shall fully comply with and include independent laboratory test results confirming compliance with the following environmental operating conditions;

1.
Temperature; -34C to 60C tested across low and high voltage ranges per Nema-TS2 paragraphs 2.1.2 and 2.1.3.
2.
Salt Fog:  The camera system  shall survive and perform as specified when subjected to a salt fog environment, in accordance with MIL-STD-810F, Method 509.4, Procedure I (4 x 24 hour periods, 2 wet, 2 dry), 5%NaCl, 48 hours aggravated test. Connectors are to be mated or covered for the duration of the test.
3.
Immersion: The camera system shall operate correctly after testing to MIL-STD-810F, Method 512.4. Depth 1.0m duration 0.5 hours.  Connectors are to be mated or covered for the duration of the test.
4.
Sand/Dust: The unit shall operate correctly after exposure to dust, in accordance with MIL-STD-810F, Method 510.4, Procedure I, with 10.6 ± 7g per cubic meter of dust, at an air velocity of 8.9 ± 1.3m/sec and maximum temperature of +51°C, for a period of 6 hours. Connectors are to be mated or covered for the duration of the test.
2.
Vibration; Per Nema-TS2 paragraphs 2.1.9, 2.2.3, 5-30Hz sweep @ 0.5g applied in each of 3 mutually perpendicular planes.

3.
Shock; Per Nema-TS2 paragraphs 2.1.10, 2.2.4, 10g applied in each of 3 mutually perpendicular planes.

5.
External Icing; Per NEMA-TS2 250-2003, paragraphs 5.6. 
6.
Corrosion Protection; Per NEMA 250-2003, paragraphs 5.10

7.
Humidity; 0-100% N.C per MIL-E-5400T, paragraphs 3.2.24.4

8.
Standards: IP67, ASTM-B117 Marine
N.
CERTIFICATIONS

1.
CE 
2.
FCC Class A

O.
APPROVED SUPPLIERS

The (IPCPS) system shall be CostarHD 8800HD Series or approved equivalent
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