




Betacam SP
Analog

Panasonic D5 
1920x1080 60i

2018 Prores HQ 
Files 1920x1080 60i

Prores HQ Files 
4096x2160 60p

4K Video!

1999

1988 1998

Digital Betacam
720x480 60i

1995 2010

2020 +

2020?

20 years + !!

Museum of Obsolete Media



Imaged in 2K Imaged in 4K

i2MAP Test Tank Recordings Horizontal Resolution in 
Hundreds of Line Pairs/Picture Width





4K Camera

Master and 
Mezzanine 
Level File 
Capture & 

write LTO tape 
(MBARI M3 

System)

Shipboard On-shore

Some Master Else 
Mezzanine Level 4K 
Video Files

Onsite Titan Disk 
and Tape store

All Master and 
Mezzanine Level 
4K Video Files

Offsite Backup 
Tape Archive

Temp File Store

848 GB + /hour

X 2 ROV’s !

Video Clip Quality:
Master
Mezzanine
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Annual Video Only Data Storage Costs with 4K Cameras on 
ROV's Model D Select 4K 

Video Archive Conversion to File Data annual storage
All other Video Data Projected Annual Fixed Cost + Tape HD
Model D 2 Main ROV Cameras Annual Video Fixed Cost + Tape 4K HQ Selects + Mezz only
2 Main ROV Cameras Annual Video Fixed Cost + Tape HD switch to 4K
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Annual Video Only Data Storage Costs with HD Cameras on 
ROV's 

Video Archive Conversion to File Data annual storage

All other Video Data Projected Annual Fixed Cost + Tape HD

2 Main ROV Cameras Annual Video Fixed Cost + Tape HD switch stay with HD

Pre-2018 D5 Tape Annual Cost

Pre-2018 D5 Tape Annual Cost

1080 60p video 4028 60p video



$23,515

$32,947

$10,108

$19,834

$1,021 $2,467

2030 Annual Cost Breakdown: Model D - Select 4K    Total Annual $90,356

New Video Storage Tape Cost (includes backup tape)

Annual on-line fixed costs for video library

Annual backup cold storage costs for video library

Annual on-line fixed costs for converted video archive

Annual backup cold storage costs for converted video archive

Annual all other Video Data Projected Fixed Cost + Tape HD

Video library 
on-line and cold 
storage costs

Converted 
video archive 
on-line and cold 
storage costs



Full Requirements Doc: 
\\Atlas\ProjectLibrary\901900_MBARI_Advanced_Imaging_Infrastructure\EngineeringDesignDocuments\4KCameraRequirements



Focus 
Position Slider

Pan & Tilt 
Control

Zoom Rate 
Control Rocker 
Switch Ikegami 

RCP

https://www.youtube.com/watch?v=X8oWnbcLI40

(2,794,882 views)

Focus example



Corner 
resolution

Center 
resolution

Line pairs/PW

Chromatic 
aberration

Geometric 
distortion



Sony FDR-AX100

Sony FCB-ER8550

All commercial cameras tested had very poor lens controls…….

DSP&L

Sulis

Insite

SubC

i2MAP 4K

Building Blocks





• Purchase commercial system
• Reward

• Controlled cost
• Easy maintenance and replacement support
• Low MBARI technical risk

• Risks
• Lower quality
• High capital cost

• Develop and build in house
• Reward

• Maintain high quality
• Lower capital cost

• Risks
• Technical risk
• Higher engineering time commitment
• Maintenance and replacement support can be more difficult
• Unable to provide systems to outside partners










