MEMO


July 11, 2001

Re: Video, Camera and Related Data Issues

To: ROV-UC, MDUC, Video Lab, IAG, Support Engineering, DMO 

From: The Video Lab team, representing feedback from various science and support groups


I. Time Code Format

CURRENT STATUS:

Existing tape time code format is continuous video frame code (hh:mm:ss:ff), which is internally generated (per deck)/record-run (times rolls forward only during recording)/non-drop-frame. It: 

· allows users to determine tape remaining on current tape during recording, 

· provides quick method of determining which tape a video sequence is on, 

· is used in existing applications (datamanager, vims, samples, editing), 

· provides precise timing (i.e. 30 frames/second, 2 fields per frame) required for video equipment

· sequential, continuous frame code allows for most accurate control and locating exact frame codes on the tape (e.g. playback, editing); may only cause problems in rare cases when one needs to edit/annotate a point that is within several seconds of where the time code is discontinuous, but *usually* a break in time code follows natural break in the sequence being recorded.

PROBLEM:

Difficult to reference multiple, simultaneous recordings (i.e. DigiBeta & HD), to track multiple/lengthy dives, and to reference correlated data.
POSSIBLE SOLUTIONS:

a) Record GMT (hh:mm:ss), or local time, in free-run/drop-frame on main time code track. This has been considered in past years (1988, 1994, 1997; see history at mww.mbari.org/~rich/timecode/timecode.html). This appears to be the best solution to explore. A preliminary list of issues that would have to be mitigated or deemed acceptable follows:

· Must verify frame-accuracy (30 f/s) and compatibility with editing and annotation systems.

· Time code would be discontinuous, canceling benefits mentioned above. 

· Tape # in the sequence cannot be easily identified

· Will not provide an independent and unique identifier (i.e. could overload one data item, e.g. GMT, which could make problems difficult to isolate).

· Which time would be recorded? GMT seems most widely used, but some scientists use Local time.

· What GMT would the deck record? Is there still a discrepancy between the two different GMT sources found on Pt. Lobos (fixed recently on W. Flyer per WF-Tib. Integration project)?

RECOMMENDED (this item is intended to be consistent with the video frame code request in the ‘Video and Data Problems’ memo from Paduan, et. al.)

b) Do nothing to current time code format, but automatically track dive number and index video annotations by dive number rather than just GMT. Also, as in III. below, would have to record GMT and other data on aux track of video tape, to be easily accessible for viewers (e.g. toggle between time code and user bit tracks on video deck). This would be better than the current method, but duplicate time code problems described in II. below would still be present. 

NOT RECOMMENDED (except if a) is not possible)
c) Synchronize time codes by sending identical externally generated/free-run/drop-frame frame codes (hh:mm:ss:ff) to all decks. Allows multiple recordings to be easily referenced and simultaneously re-zeroed. 

Disadvantages: 

· Time code would be discontinuous, canceling benefits mentioned above.

· Still have problems associated with duplicate time codes (see II).

NOT RECOMMENDED
d) Slave two decks together with same time code. 

Disadvantages:

· Operation status of master deck will always affect slaved deck. For example, digibeta & HD tapes are slightly different lengths, so when master deck starts rewinding, recording of slaved deck is interrupted, and time code becomes discontinuous or unstable. Errors or pauses from each deck would affect the other.

· Inflexible – e.g. could never use just the slaved deck alone without running master deck.

· How would time codes be logged in datamanager?

NOT RECOMMENDED
II. Multiple Dives Per Day, 24+ Hour Dives, and Re-zeroing*

*also see Examples 1 and 2 below

CURRENT STATUS:

· Existing data logs index expeditions by GMT year-day, not PST/PDT. However, the annotation system (i.e., VICKI) tracks only time code, not GMT. If each new tape or each new dive is re-zeroed within one year-day, or a dive spans 24+ hours, duplicate time codes may be recorded in same log and annotation files. When this occurs, there’s no way to distinguish between them in the annotation file, nor a way to correlate to the correct GMT and, therefore, no way to load annotations into database without extensive manual file processing. 
PROBLEM: 

· Pt. Lobos – typically single dives, < 24-hour duration. Current convention on multi-dive Pt. Lobos expeditions is to NOT re-zero time code during the same expedition, even if year-day has rolled over, prior to a new dive. Tapes are numbered 1..x across all dives for that expedition/dive series. For example, time code should begin at 00:00:00:00 on Tape 1 to 05:00:00:00 on Tape 6, even if three separate dives occurred during that expedition or it spanned two year-days.  This can be confusing, and tapes are often mistakenly re-zeroed. Users also periodically forget to calculate GMT year-day, or do so incorrectly, especially for night dives.  

· Western Flyer – expeditions that have longer and multiple dives spanning two year-days are the norm, so the re-zeroing standard has to be modified. Like the Pt. Lobos, time code should still be re-zeroed only once per year-day. Unlike the Pt. Lobos, after year-day rolls over, depending on the duration of the previous dive and the anticipated duration of the following dive(s), time code may or may not need to be re-zeroed at the start of the next new dive in that new year-day.  Users must figure out if there might be duplicates in the same year-day on a case-by-case basis. This is regardless of whether it’s in the same series of back-to-back dives or it’s the next morning (Local time) still on the same GMT year-day. Again, since ancillary (CTD-O, etc) data is logged by year-day, all data in new year-day are in a separate log-file, which prevents automatic loading of data into the annotation database.

POSSIBLE SOLUTIONS:

a) Never re-zero. Implement GMT as primary indexing method (I a) above) and never re-zero.

RECOMMENDED
b) Re-zero any time. Existing frame code indexing stays the same. Change logging scripts to also log/index Expedition data by Dive Number, not just by GMT year-day. Also add GMT and year-day to the annotation log files, which currently only contain time code. If these two things happened re-zeroing could occur at any time because frames could be identified by GMT and/or Dive Number. To facilitate this, the following changes would have to occur:

· Though scientists often use dive number to reference video and related data, it is not reliably recorded in datamanager at this time. Dive number, expedition start and end dates need to be logged semi-automatically in real-time to datamanager to facilitate annotation data load and other science needs per ROVUC.

· Modify annotation system to log GMT and year-day in real-time from the nav processor for each annotation created at sea to accommodate identical time codes in one dive. As mentioned above, currently, GMT & time code are recorded in a camera log file and correlated with annotation data file during the database load, but in post-dive processing only. During post-dive annotations, the system will have to log GMT from the videologr files that are created real-time. These changes are requirements of the new annotation system development, currently in progress. PLANNED (IAG/ITD – Wilkin)
· Annotation system database loading methods will have to be modified [i.e. for VICKI, short-term only: annotation and log file names will have to change; convert videologr to camlog file script will have to be modified to include dive #; data will have to be loaded by dive number instead of only sequential GMT, Year-Day, and Time code; load to look to next year-day file].

· If standards change so that time code is re-zeroed for each new dive, ROV users must restart VICKI (may not be necessary with new annotation system) and must turn deck off and then back on to start a new annotation data file and to re-zero time code.

NOT RECOMMENDED
c) Re-zero at start of each new dive, even if in same year-day. 

Disadvantages: 

· If time code mistakenly re-zeroed part way through a dive, duplicate/indistinguishable time codes will still be present. 

· Multiple, shorter dives conducted within one year-day would result in duplicate timecodes.

· Problems associated with one 24-hour long dive would still be present … need to build in flexibility even though we don’t yet know how often this will actually happen. 

NOT RECOMMENDED
III. Record Select Data Directly onto Tapes*

*part of WF Tiburon Integration Project-on hold until WF returns from Hawaii; also need same system on Lobos
CURRENT STATUS:

Ancillary data (e.g. date, time, dive number, ctd-o, etc.) are correlated with video annotation data after they have been loaded into the annotation database.

PROBLEM:

Ancillary data are not immediately available to scientists during video viewing.

POSSIBLE SOLUTION:

As part of the 2001 WF-Tiburon Integration project, recording several different data items on the tapes themselves will begin. There may be solutions that would allow users toggle their view between tape time code (TC track) and GMT (UBit track) on the deck. Data items to be recorded on ancillary data tracks (e.g. audio, CC) of tapes needs to be finalized by VL & ROVUC/MDUC, but a preliminary list includes: Year-Day, GMT, Local Time, Dive number, CTD-O, etc. Need to choose method/location to record data: User Bit, VITC, Audio Track, and determine method/equipment for decoding data at playback.

PLANNED [Support Engin. – Au]


IV. Camera Calibration

CURRENT STATUS/PROBLEM:

ROV cameras are not calibrated on a regular basis.

POSSIBLE SOLUTION:

a) Compile equipment for portable testing set up (e.g. cart) that can be used to calibrate cameras for both ROVs 

b) Establish protocol required for MBARI’s unique, underwater applications. 

PLANNED [DMO-Spies]


Example 1: 



LOG FILE





ANNOTATION FILE (not sorted)
TC

YR
DAY
UTC

DIVE*

TC

YR*
DAY*
UTC*
00:00:00:00
2001
001
16.000000
1

00:00:00:00
2001
001
16.000000
00:00:10:00


16.100000


00:00:10:00


16.100000
\/

Mistakenly re-zeroed mid-dive (e.g. per tape)
00:00:00:00
2001
001
17.000000
1

00:00:00:00
2001
001
17.000000
00:00:10:00


17.100000


00:00:10:00


17.100000
\/

\/

Year Day rolls over mid-dive (currently new videologr file created here)
08:00:00:00
2001
002
00.000000
1

08:00:00:00 2001
002
00.000000
08:00:10:00


00.100000


08:00:10:00


00.100000
\/

\/

\/

24+ Hour Dive
23:59:59:29
2001
002
16.000000
1

23:59:59:29 2001
002
16.000000
00:00:00:00


16.100000


00:00:00:00 


16.100000
00:00:10:00


16.200000


00:00:10:00 


16.200000
*Proposed New Additions in italics

Example 2:

Tiburon Videologr records from 2000144 log file, Dive 148:

Timecode rezeroed at ~14:00 GMT for Dive 148 on 2000144:

2000 144 14.833611 00:00:00:14    skip   skip       0       0     899    0.00

2000 144 14.836389 00:00:10:14    skip   skip       0       0     899    0.00

2000 144 14.839167 00:00:20:13    skip   skip       0       0     899    0.00

2000 144 14.841944 00:00:30:13    skip   skip       0       0     899    0.00

2000 144 14.844722 00:00:40:13    skip   skip       0       0     899    0.00

2000 144 14.847500 00:00:50:12    skip   skip       0       0     899    0.00

2000 144 14.850278 00:01:00:12    skip   skip       0       0     899    0.00

2000 144 14.853056 00:01:10:11    skip   skip       0       0     899    0.00

VV

2000 144 23.977222 07:47:34:14    skip   skip       0       0     899    0.00

2000 144 23.980000 07:47:44:14    skip   skip       0       0     899    0.00

2000 144 23.982778 07:47:54:13    skip   skip       0       0     899    0.00

2000 144 23.985556 07:48:04:13    skip   skip       0       0     899    0.00

2000 144 23.988333 07:48:14:13    skip   skip       0       0     899    0.00

2000 144 23.991111 07:48:24:12    skip   skip       0       0     899    0.00

2000 144 23.993889 07:48:34:12    skip   skip       0       0     899    0.00

2000 144 23.996667 07:48:44:12    skip   skip       0       0     899    0.00

2000 144 23.999444 07:48:54:12    skip   skip       0       0     899    0.00

(GMT time rollover to next year-day)

Tiburon Videologr records from 2000145 log file, Dive 148 cont’d and Dive 149:

2000 145  0.002222 07:49:04:11    skip   skip       0       0     899    0.00

2000 145  0.005000 07:49:14:11    skip   skip       0       0     899    0.00

2000 145  0.007778 07:49:24:11    skip   skip       0       0     899    0.00

2000 145  0.010556 07:49:34:10    skip   skip       0       0     899    0.00

2000 145  0.013333 07:49:44:10    skip   skip       0       0     899    0.00

2000 145  0.016111 07:49:54:10    skip   skip       0       0     899    0.00

2000 145  0.018889 07:50:04:09    skip   skip       0       0     899    0.00

vv

2000 145  1.131667 08:55:51:20    skip   skip       0       0     899    0.00

2000 145  1.134444 08:56:01:19    skip   skip       0       0     899    0.00

2000 145  1.137222 08:56:11:19    skip   skip       0       0     899    0.00

2000 145  1.140000 08:56:21:19    skip   skip       0       0     899    0.00

2000 145  1.142778 08:56:31:19    skip   skip       0       0     899    0.00
 
Timecode rezeroed at ~13:00 GMT for Dive 149 on 2000145:

2000 145 13.685278 00:00:05:18    skip   skip       0       0     899    0.00

2000 145 13.688056 00:00:15:18    skip   skip       0       0     899    0.00

2000 145 13.690833 00:00:25:18    skip   skip       0       0     899    0.00

2000 145 13.693611 00:00:35:18    skip   skip       0       0     899    0.00

2000 145 13.696389 00:00:45:17    skip   skip       0       0     899    0.00

2000 145 13.699167 00:00:55:17    skip   skip       0       0     899    0.00

2000 145 13.701944 00:01:05:17    skip   skip       0       0     899    0.00

VV

2000 145 21.569444 07:49:04:22    skip   skip       0       0     899    0.00

2000 145 21.572222 07:49:14:22    skip   skip       0       0     899    0.00

2000 145 21.575000 07:49:24:22    skip   skip       0       0     899    0.00

2000 145 21.577778 07:49:34:21    skip   skip       0       0     899    0.00

2000 145 21.580556 07:49:44:21    skip   skip       0       0     899    0.00

2000 145 21.583333 07:49:54:21    skip   skip       0       0     899    0.00

2000 145 21.586111 07:50:04:20    skip   skip       0       0     899    0.00

2000 145 21.588889 07:50:14:20    skip   skip       0       0     899    0.00

vv
2000 145 22.690278 08:55:52:03    skip   skip       0       0     899    0.00

2000 145 22.693056 08:56:02:03    skip   skip       0       0     899    0.00

2000 145 22.695833 08:56:12:03    skip   skip       0       0     899    0.00

2000 145 22.698611 08:56:22:03    skip   skip       0       0     899    0.00

2000 145 22.701389 08:56:32:02    skip   skip       0       0     899    0.00
Note: highlighted timecode range (7:49 – 8:56) appears twice in one year-day








