Imaging Acquisition System
Description

Digital Recording system with 8 synchronized camera.

1. Recording System

a. The system shall have the ability to simultaneously record uncompressed video directly to hard disk from eight synchronized cameras operating at a minimum performance of 1600 X 1200 X 30 fps X 10 bits/pixel in a raw binary format using a single computer system for duration of 68 minutes.

b. The system shall have the ability to control the capture window size and address, under-sampling of video, and the ability to reconfigure frame buffers.

c. The system shall have the ability to select camera electronic shuttering speeds or integration times from several seconds to 1/10,000 second.

d. The system shall have the ability to select camera variable electronic frame rates from 1/100 hertz to the maximum frame rate of camera. The system shall provide camera control operations to select camera variable image array format sizes. (ie. 1600 x 1200, 1280 x 1024).

e. System shall be comprised of a single computer system (PC) with the following specifications:

i. Single Board Computer in a 13 slot rack mountable backplane,

ii. Intel Pentium 4 processor operating at 3.0 Gigahertz

iii. 10/100 LAN, 

iv. 1 Logitech keyboard and optical mouse

v. 1 Connect 3D Radeon 9200 AGP 8X 128MB graphics card 

vi. 1 Gigabyte DDR SDRAM, 

vii. 80 Gigabyte 7200 RPM IDE Hard Drive w/8MB cache (system hard disk), 

viii. LG Electronics DVD 4x DVD-R 2xDVD-RW 4xDVD+R 2.4xDVD+RW 16xCD-R 10xCD-RW IDE Drive, 

ix. IEEE1394b Interface

x. SATA Interface

xi. 1 Adaptec Ultra160 SCSI controller

xii. 8 CameraLink compatible frame grabbers, 

xiii. 8 CameraLink cables, 7 meters in length.

xiv. 8 camera power supplies, 110V input.

xv. 8 camera mounting plates

xvi. 17 Seagate Cheetah 146.8 Gigabyte 10,000 rpm Ultra320 SCSI hard disks 

xvii. All necessary internal and external SCSI data cables 

xviii. 2 NEC Accusync 19” LCD monitors 

xix. 1 Hammond 35” rack including top, bottom, sides, rails, and locking castors

xx. 2 Rackmount Disk Chassis – Removable SCSI drives. 

xxi. Any required camera synchronization hardware.

f. Triggering: 

i. The system shall have the ability to trigger on a TTL signal, the time of day, and/or a user interface (e.g. mouse click):

ii. Internal Trigger.  System shall be capable of providing internally generated trigger to each camera so as to synchronize the capture from all cameras.  The frequency of the trigger shall be software selectable by the user.

iii. External Trigger.  System shall accept an external electronic trigger through TTL or LVDS input to initiate single image or sequence capture.  

iv. Software.  System shall accept a software trigger to initiate single image or sequence capture.

v. System will be able to record a “user selectable” number of frames on each trigger input without user intervention. 

vi. System will be able to record for “user defined” duration of time on each trigger input without user intervention.  

vii. Acquisition events shall be capable of termination by a triggered event.

viii. System shall output synchronous LVDS and TTL triggers adequate to drive user provided LED lighting modules upon image acquisition.   

2. Software: 

a. The software will have a user-friendly, graphical user interface (GUI) for camera and recording system operation.

b. Software must use Windows XP Professional operating system with the following capabilities and options: 

i. Provide a real-time to disk time stamp as images are stored on hard disk to assure accurate time correlation of all camera(s) images acquired.

ii. Image sequences shall be automatically recorded with incremental sequence numbers for all images beginning with 0, all filenames shall have a padded 0 format with a minimum of 5 digits, (e.g. file00001.jpg).

c. Have the ability to both store to disk, and retrieve from disk storage, a single image or sequence of images in standard industry formats.  Formats to include:  raw binary format, ASCII format, TIF format, JPEG format, MPEG format, AVI format and BMP format.

d. Provide the ability to have random access to pixel regions of interest and to select variable size regions of interest in real time or post processing.

e. Have the ability to do file operations in the absence of a connection to a video camera.

f. Provide control of video capture rate, image sequence capture, triggered event acquisition, and continuous (circular) sequence acquisition.

g. Provide live image display (at sub-sampled image resolutions) on host monitor from eight cameras during recording operations.

h. Provide the ability to apply lookup table functions to the digital image data.

3. Cameras:

a. All 8 cameras shall be capable of the following:

i. Provide the ability to produce single or sequential digital images of 1600 x 1200 pixels, 8 or 10-bit depth imagery, at a minimum frame rate of 30 fps.

ii. Provide the ability to remotely program ROI, frame rate, bit depth and shutter rate through the computer interface. 

iii. User selectable ROI.

iv. Increased number of fps when ROI implemented.

v. Global shuttering feature

vi. Compatible with CameraLink® standards.

vii. Accept standard 1” C-Mount Lenses.

viii. Accept standard tripod ¼ x 20 mounting

ix. Have the ability to be triggered so as to synchronize with other cameras to capture within 1 microsecond. 

