 Auto exposure operation
Auto-Brightness is probably a more accurate description of what we have implemented. For ease of typing I will call it the AE engine. 
Our AE engine can use the camera’s iris, exposure time and digital gain to control the image brightness. 
There is a setup for this system that allows you choose what way you want to operate, but I’ll come up with a separate document for that. In effect we have a priority system where you can choose, Aperture Priority, Exposure Priority (Shutter priority) or Gain priority (ISO priority)
So in answer to your question, we can set up the AE engine to operate with Digital gain in the mix. 
Note that we don’t use Analogue gain as it has a very coarse granularity. Also we would recommend Aperture priority as the AE loop will complete faster when the aperture is manually set.
 
Colour Balance
Did you try the auto balance feature with some white/grey target roughly in the centre of the image? If so, I would have expected to get a close result. 
That being said to manually arrive at a good manual colour balance you need to take the some parameters into account;
 
1 
Our sensor has a Bayer output so 50% of pixels are green, 25% Red and same for Blue.
 
 
2
The LED’s in the panels emit at 5700K. So they are a cool white in colour.
 
So, from our experience and testing we have found the following are good;
Red = 0.7
Green = -0.16
Blue = 0.175
 
And in general, we would use the following guideline;
 
Red = Green+0.5
Blue = Green+0.35
 
Small adjustments from there will then result in a good result. Finding the initial green value can be a trick, but if you consider that 0 on the RGB sliders is a unity multiplier, then you know that you don’t want any value to high or you might clip that colour. So if you start at G = 0 and then R = 0.5 and B = 0.35 as an initial position you can get a feel for the system.
Looking at your settings of -0.3 on G and B, I would think this is also stealing a bit of your image brightness as your in effect multiplying those channels by 0.7
 
Binned operation
The binned system is more sensitive, but you won’t have analogue gain in this mode. So your analogue gain will need to be 0dB
I’m not sure why but the sensor doesn't support this. You will have digital gain available. We would also recommend reducing the black level by 16 when using binned mode. 
We have found binned imaging produces good sensitivity but do keep in mind the resolution is reduced. 
Note that when you select the binned resolution you must send that profile to the camera and then you must power cycle the camera for that change to stick. We are working to get around the power cycle but have not done so yet.
 
Light power
One thing I can tell you is there is more light in the tank - not a huge amount but a measurable amount. 
The drawback is that the version of firmware you have in the first two panels you received does not set the level correctly from the GUI. So when Damien is with you he will field update them. At the moment you have 18A per channel, with the newer firmware you can hit up to 25A. Its not a linear increase but it will be measurable.
 
Alternatively I can send you the instruction on how to do the update yourself?
 
Synchronization during a profile update
When you send down a new profile there is a momentary instability as the system absorbs any new changes. Also I think because you had the lights in the scene as Series 16s that also would cause the lights to flicker a little. 
We have now changed the scene configurator to include a Strobe light so that should help with removing the glitch in the changeover.
 
Navigation data
I’ve attached a black image (lens cap on) taken from a trial off Australia, there is nothing in the image, but there is valid nav data in the comments field.  
 
Camera Focus issues
This doesn’t sound right at all. When you type in a number in the lens focal distance box that is your in water focal distance.
From your testing you appear to be getting an offset in the focus position. To confirm this I’ve asked Damien to generate a new fine focus table for your camera. Once we have this we will email it to you with an instruction on how to install it into your camera.
Also I’m not sure why the focus is hunting around when you use the slider, but I would say that there is a significant lag when adjusting the focus this way, and if you move the slider up and down quickly, I am wondering if it is buffering your movements. 
 
Permanent Installation panels
Just a note on these, I programmed those lights up to operate in single shot mode for your permanent fixture. So they will only fire one pulse and then will power down. That pulse will be 65 msec long. So if you connect to a camera you will get one image with light, then the strobe will ignore the rest. 
You can change the light over to pulsed mode by sending an RS485 command to the light. There are two ways to do this;
 
1 Direct connection to the light
 To do this connect into the light using a PC via a USB/RS485 interface cable. So you would need to get into your JB RS485 interface for this. Open a Putty (or similar terminal program) and set the comm’s to 57600 baud, 8 bits, No parity, One stop bit (8,N,1)
 
Power on the light and send the following command;
 
For light with address 2
<C,2,version*ZZZZ>
The light should respond with:
<R,2,133*01ae> //or something similar - just to ensure you are connected
 
Now send the following;
<C,2,s_mode 0*ZZZZ>
 
For light with address = 1, you use the following;
 
<C,1,s_mode 0*ZZZZ>
 
Power cycle the light and you are ready to go. 
 
2 Connection to the light via the camera
 Log into the camera over putty. At the command prompt type the following;
printf “set aph <C,2,s_mode 0*ZZZZ>\r” >/dev/ttyPS0
 
Now power cycle the light. 

At this point those lights are now configured for pulsed operation, to set them to single shot you would send the following;
<C,2,s_mode 1*ZZZZ> //for light with address = 2

NTP syncing is defaulted to 5ms intervals on our camera. The newer version of scene configuration software will allow you to modify that directly from the GUI. I will have to double check the file you can modify onboard the camera via Putty to alter this time and will let you know.
 
To test the actual NTP broadcast and syncing open a Putty terminal REST interface window logged in via the camera’s IP address. Once you receive the message requesting a password, type in ‘root’. At the command prompt enter the following command ‘ntpq –nc peers’. This will list the NTP connections and displays a seconds offset value which you would expect to be low. Here is an example of the data reported back from issuance of this command;
 
     remote           refid      st t when poll reach   delay   offset  jitter
==============================================================================
 192.168.1.111   LOCAL(0)         6 u   13   64    1    0.147   -0.009   0.015
 
The above shows a connection, first and foremost, and an offset of -9ms which is acceptable.
 
In terms of the Fine Focus Calibration, I don’t have a document with screenshots put together yet and unfortunately at home here I don’t have the camera but I will step through the process for you. If you haven’t got a copy of WinSCP software it is freeware and downloadable, it is very useful for making modifications and upgrades to camera configuration files. Just as a guideline, the first document I have sent is the ‘Procedure for updating a camera with a new executive’. This will show the basic Login (step 1) to the camera via WinSCP which is identical to going in over Putty. The folder on the camera (Right hand side pane) you need to navigate to first is Home\Cathx\Config. You will see the folder contains a file already called ‘FineFocusCalibration.txt’. Right-click on the file and choose the ‘Rename’ option and just alter the name. Next in the left hand side window navigate to the folder where you have saved the FineFocusCalibration.txt file I have just emailed you. Right click and choose the ‘Upload’ option, confirm by clicking ‘Yes’ that you wish to choose the ‘Home\Cathx\Config’ folder. Once this is completed, shutdown the camera and repower the system. The camera will now use this file as the lookup table for range based lens encoder values. Hope this gets you further along in testing.
We have removed the lights from the scene. The lights are fully automatic and will start strobing once they see a trigger and have completed the auto-start routine. For the moment this is a simplification step. I programmed your lights to default to a 5 msec burn once they start strobing.
 
On the profiles 11 – 17 in your scene file the lights were burning at 10% power for 976 usec. This would have created dark images at 4 meters.
 
2.
We have set contrast to 1.1, gamma to 0.8 and black level to 515.
 
On your profile named Tank Test, the camera settings looked good except at the contrast setting. A setting of 6.3 would really negatively affect the image.
I would recommend no more than 2.5 on the contrast setting. We have put this to 1.1, I usually would put it below 1 to avoid crunching dynamic range, but for the moment 1.1 is fine.
 
A note on the contrast offset; we will be soon deprecating that command as it was a function that didn't work out in actuality; its purpose was to allow us to raise the gain on the lower pixel values in an image by swing the contrast point around a dynamic value. As a default the contrast offset should not exceed 127. A tested value used here is 115.
 
3.
Also on that profile (Test tank) the time setting for the lights entry in the sequencer was set at 1, this means that the TTL pulse emitted from the camera would be 1 usec long. Our driver circuit would not be able to produce a crisp pulse over the cables you have and so I’d be surprised if you triggered the lights with that. We would be recommending 1000 as the value here. 
On the profile named ‘1’ the sequencer would not have triggered the lights so I am thinking you used that as an idle profile.
On the profile you named 10, this looks to me to have been almost there. The only negative there was the lights burn time, set to 976usec, which I would think would still have given an image. Against that that the black level of 677 would have really caused the image to be fuzzy, and the focal distance at 1129cm would have produced a blurred fuzzy image that may have been bright but would lacking in any real detail or contrast.
 
4.
On the exif data – we don’t use that format right now. We put the image data in the comment field of the JPEG image.
 
5.
On the immediate / non-immediate functions, this is an issue for us, and we are working on a highlighting function in the configuration software that will visually indicate how a command is set.


Steps for uploading the scene we created to your camera:
 
There is only 1 profile now in this scene. 
·        Apply power to the camera without connecting to it via Scene Configurator. You can have the Scene Configurator open on your old scene file. 
·        Once camera has booted load the attached scene file using the GUI. Ordinarily we would use the ‘Override scene settings with device settings’. Instead, as we want to clear the camera database of the previous profiles, use the ’Save scene values to physical devices’ icon. This is the one with the planet Earth and down facing arrow on it.
·        You will then have to recreate your profiles but it will be a little easier as these known good values will translate or pre-populate the values across profiles as they are created. Then all that needs to be done is change values for focus (if the intent of these profiles is altitude based).
 
 
[bookmark: _GoBack]
Camera Setup- Gain, exposure time, Contrast, Gamma, Sequence     r
Summary
Analog gain is applied in the sensor and is cleaner from a signal to noise ratio point of view. So apply this first. However Analog gain cannot be used for the 2048x1152 (binned) resolution. 
Digital gain is good up to 2.5x, beyond that FPN can become apparent in the image. 

Note
The gain you can apply is dependent on the resolution you have the camera set to. In full frame (4096x3072) and UHD (4096x2304) resolutions the camera can employ analog and digital gain. However in 2048x1152 (binning) only digital gain can be applied. This is because in 2048x1152 the sensors bins the pixels and in this process increase the cameras sensitivity by a factor of approximately 4 as a default. 

Example setups - this is only a guideline

Full frame / UHD 

Exposure time
Depends on vehicle speed, but 3500msec works well for speeds up to 3kts at 5 meter altitude. Closer in, you will need to reduce the exposure time to avoid blur. 

Contrast
Keep this low, under 1 as it affects dynamic range if the slope is too steep - but you can play with this. 


Gamma
Depending on conditions, I would advise putting to 1.1 for low contrast environments and 0.79 in areas of high natural contrast

Digital gain 
Try to keep under 2.5, we would normally operate from 1.0 to 1.5

Analog gain
Max value is 6dB, we generally operate at 4.77dB


2048x1152 binned:

as above with analog gain at 0.

For all resolutions;

 If you have the drive space we recommend a Q factor of 92 or greater to ensure no JPEG artifacts in the image.

Sequencer
On the sequencer, you will see a box for delay and time.
Delay - This sets a delay in usec between the system frame request pulse and that trigger going active. We use 64usec here. 
Time - The time is the actual width of the TTL pulse, so we normally have 1500 here so that a 1.5msec pulse is sent down the cable. 

For an example, I've attached a doc that I prepared for another customer. This describes a laser/light 3 camera system we deployed to their vehicle, I am drawing one up for you, but this may give you an idea of what's going on under the hood. As this is not the same as your system it might be confusing, so I apologise in advance, my hope is that it will give you some insight to the sequencer while we draw up a well explained op's manual.
We will prepare one targeted at your vehicle as soon as possible.

Lights
The Strobe lights are set to output at 5 msec @18Amps on the LED strings. There are numerous controls in the lights for increasing the LED power and the burn time up to 10msec. I am drawing up a doc on that too. 
On the permanent light, the code operates differently, essentially we burn the light at full power for 65 msec, essentially emptying the capacitors completely, once the caps are empty and the pulse has completed the light goes into a power down mode and you can power it off straight away. 

On the lights I have more data to send you and also in terms of the first lights we sent you I have made numerous additions to the firmware, of possible interest to you is the ability to change the lights mode of operation from a standard repeat strobing light (AUV) to a permanent installation light that is configured for a single flash only. This is now settable via the RS485 interface. There is also a new charge mode available, this takes a little more power but reduces the cold charge time from just over 2 minutes 30 sec's to under 1 minute.
Your new permanent lights have these capabilities, but your first two lights do not - to get this functionality you would need to reprogram them.

Our Strobe lights are field programmable and I can supply you with an update instruction to do that. It takes approx 5 minutes to do an upgrade. The only equipment you need is the light an RS485 interface to a PC and a program that we will provide to you.

Setting HD-SDI video output, RAW files and White Balance
-Re: HD-SDI: If the ‘Acquisition Resolution’ under ‘Camera Settings’ has been changed without restarting the camera, the HD-SDI output will look like what Brett is describing. The ideal ’Acquisition Resolution’ for video is 2048x1152p ‘Binned’ mode. Once this value has been selected and saved to the camera, power must be recycled. Once done, image on HD-SDI output will refresh at the set ‘Capture Rate’ or frame rate (under Camera Controls). This can be set to 25-30 FPS for video rate at any time and saved to camera without a power recycle being required.
 
-Re: RAW mode: There is no RAW output mode available. The generated image size in RAW (approx 36-40Mb) requires too much bandwidth. If he wishes to look at a RAW image from the camera take the following steps
               -Ensure the camera is saving images to a NAS
               -Open an internet browser window, in the address box enter the following command http://192.168.1.154/api/data_item_value/acq_i_snap_bmp/0.json
            -Press ‘Enter’. This will result in a RAW image being saved to the NAS folder in which the camera is currently saving too.
 
-Re: AWB: The ‘Auto Balance’ button under the ‘White Balance tab is the Auto-White Balance function. By placing a well illuminated white object directly in front of the camera and pressing the ‘Auto Balance’ button, the colour balance will be automatically adjusted whether in air or water. The RGB sliders can be manually adjusted if required to perform colour balancing. The MBARI camera RGB settings in air were as follows
R=0.151, G=-0.196, B=0.128

Retrieve image files:
Method for retrieval depends on whether the saving target is set to internal or a NAS (CIFS/NFS).
 
Internal
 
To grab images that were saved internally on the camera an FTP client  is needed (Filezillia or such). Just type in the IP address of the camera with no username or password.
Images are saved to the following location internally.....
 
/media/sda/images/cathx/SessionName/CameraName
 
SessionName - Set in scene configurator
CameraName - Set in scene configurator
 For images saved to a NAS drive using CIFS/NFS
 Open file explorer in windows and type in NAS drive name/ip into the address bar. If using CIFS you may need username and password to access. Get the base file path from Scene Configurator Images will be saved to.....
 //NAS-IP/NAS-Path/images/cathx/SessionName/CameraName
 NAS-IP and NAS-Path are specified in Scene Configurator
 Note - For both above paths there will exist sub folders. Laser images will be saved into folder appended with the "_Laser" text and stills are saved into folders  with "_Stills" text. 
---------------------------------------------------------------------------------------
Scope Trace when firing strobe panel
Aphos Strobe 32 – Lightning Bolt
Scope trace data for MBARI 
23-July-2015
Introduction
This document contains screen grabs secured from a TDS3032B oscilloscope at the Cathx facility. The data recorded related to the effect of the strobe light on the vehicle power supply. Figure 1 below shows an illustration of the test setup used to acquire the data.


Figure 1 test setup in Cathx facility
AC component on the PSU supply line into the strobe light
The scope data shown in Figures 2 and 3 show measurements made as per the setup in figure 1, with the following exception;
Figure 2 shows the result with no Filtering of the Power supply voltage. So no common mode choke and no bulk capacitance.
Figure 3 shows the same with the Power supply filter in place.
[image: ]
Figure 2 AC noise from strobe light with no filtering in place
[image: ]
Figure 3 AC noise from strobe light with filtering in place

Figure 4 below shows how the data on the scope can be interpreted from the point of view of timing;


Figure 4 Explanation of the waveforms from Figure 2 and 3



Figure 5 Ripple voltage on the Power supply line – close up
Figure 5 shows a close up of the ripple induced on the PSU line. The Strobe light uses 4 DC/DC boost converters to charge the 4 capacitor banks. These 4 DC/DC converters are set to run at a nominal rate of 304Hz – however this rate is set by a capacitor value. The tolerance on the capacitor is 20% and so the frequency of the DC converters does vary a little. 





Differential measurements
These measurements used 2 channels of the scope with the scope ground point being connected to the PSU earth and the Ch1 of the scope being set to the 24V+ supply while Ch2 is set to the 0VDC supply. Figures 6, 7 illustrates the results of these measurements







From: "Adrian Boyle" <aboyle@cathxocean.com>
To: "Mark Chaffey" <chma@mbari.org>
Sent: Tuesday, February 4, 2014 2:19:10 PM
Subject: Re: AUV Integrated Imaging Systems
Dear Mark ,
 Thank you for your email and enquiry. I have compiled initial answers to your questions here, I'm not the technical expert on the compression formats but plan to bring her with me when I visit Monterey where hopefully we can drill down particularly on the transmission, storage and compression requirements. 
 Right now I have emailed Brett to see if Friday 14th works to meet, so if you have a slot that day also it would work well for us. I will bring an open camera with me to show you the design etc so it should be a bit clearer.
  Initial answers to your questions are: 
1. We have many options on lenses  and a prime lens is no problem. We have an option that gets an 88 degree horizontal field of view. 
1. At full 1920 x 1080p we can operate at 60 Hz or 30Hz . One point worth noting  is that our camera uses a global shutter. In most other cameras a rolling shutter is used and it is necessary to increase the frame rate to 60FPS to reduce the associated motion artefacts.  THis is not an issue with a global shutter but we can output 60fps if required. ( there is some detail around this I will check with our engineers also and will come back to you on it)
 Our ROV camera features a standards compliant HD-SDI uncompressed video output which can be ‘streamed’ directly to a video storage server via coax or fibre.  The video server can then store the uncompressed video for playback.  This option requires the most amount of storage, but has high quality uncompressed video.
 Before I go into the H.264 options, I would like to mention a popular option for AUVs that is: the ability to take high resolution (jpeg or possibly motion jpeg) images at a high frame rate and store these directly to 512GB internal storage or directly to an external NAS drive.  We are planning to provide external software that can take these images an assemble them into H.264 .MOV/.mp4/AVI/etc files for video playback. This has the advantage of getting high quality stills at video frame rates, that go directly to internal or external disk and can later be converted to any format. We can also embed metadata (geotags, sensor data, etc.) into these image frames also.
 We do have the ability to stream H.264 out of the camera, but currently the direct storage to disk option above has gained preference over streaming & recording H.264, since no information is lost during compression and the original ‘frame/still’ is preserved.  It would be good to get your feedback on this as well.   If recording H.264 is an absolute requirement, this is something we can do if necessary.
 
1. We usually try to avoid this as "sensitivity" can be seen as enough light to see an edge vs enough light to grab a high resolution high quality image. In short, we have an APS-C size sensor with 5.5 micron pixels and potential to bin these. On paper this can give us between 4X and 10X sensitivity over normal 1/3 inch sensors for example. We do have some head to head testing in our plans to make this more rigorous but the ideas is that sensitivity needs to account for image range, area and resolving power to be meaningful. 
 
1. This is a small variation on our standard system. A point to note is that our camera is built by us, from scratch, entirely as a subsea camera and is integrated with the housing in terms of mechanical/thermal and electrical integration. ie. Its not a camera in a depth rated tube but a purpose built subsea camera with an integrated ARM processor (effectively a PC within a camera). 
 
1. We can write stills directly to internal storage or to an external NAS drive as I mentioned in #3 above, or , if you would like to stream to an external recording disk as H.264, we are exploring this vs the JPEG option and will work with you to figure out the best solution. 
 
That’s a first pass so let me know what you think for now and hopefully we will get a chance to get into more detail next week. There a few other aspects to the camera that I will review with you  then also

-----------------------------------------------
1/31/14 Fergal Rennan
I am mailing you regarding the Aphos Series DC lights you guys will be evaluating.
 
In brief we have configured these lights to operate with a 0 - 5V input. The lights will also strobe from an external trigger. I have tested the lights using an AVT guppy camera that we have in house. I also contacted AVT to enquire if the triggers on the model you have and on our guppy are similar, and it looks like they are. When you are powering up the light, you need to have the DC control voltage at 0V -the light will enable the LED driver when the DC control voltage is at 0V. 
 
In terms of strobe operation I wanted to bring to your attention to the fact that our lights have a controllable pulse duration. So when the ext trigger arrives, the light will turn on for a set duration. That duration is controllable via the RS485 interface on the lights. At the moment, we have defaulted the lights to generate a strobe of 25000usec duration when the rising edge of the trigger is detected. There is approx a 100usec delay from the rising edge of the trigger until the light turns on. This is also adjustable.
 
Another point to note is that when you power on the lights, they will dim according to the DC control voltage applied to the light. When you apply the trigger signal the lights will start flashing in time with the trigger. If you remove the trigger - the lights will go off - this is normal. To turn them back on again, you set the DC control voltage to 0V - this tells the firmware in the light to re-enable the LED's. Then when you re-apply the DC control voltage the light will respond.
 
If you want to adjust the duration of the strobe signal, you can do it via our GUI software by connecting an RS485 interface cable to the lights (see attached jpeg for pinout). This will allow you to configure the lights. Alternatively if you want to use a terminal program such as tera term/Putty etc, I have attached a doc that describes a printable ASCII format that you can implement to communicate with the lights. The document describes the commands available for communicating with the lights.
 
All that being said, if you simply want to connect up the lights, power them on and use them as is - that's fine. The lights are set up to go right out of the box. 
 Regards,
Fergal
 
Fergal Brennan
Hardware Engineering Manager
Cathx Ocean Limited
 
Ireland: +353 (0)45 252786
Mobile: +353 (0)87 6660251

---------------------------------------------------------------------
1/30/14 Adrian Boyle
I will look into this,the current version of the 24V is 110W and outputs 7000 lumens. I will check the specs sheets though to make sure they are consistent. Earlier version may have consumed more power. 

At 32V it will consume 3.5A. 

---------------------------------------

1/29/14 Evan Kovacs: 

We have been very big fans of Cathx lights and have been working with them for quite a while.  

The build quality has been excellent, the light accurate, sync accurate (for strobing or with sensors) and overall they have held up very well on deep and shallow systems.  The control interface is adequate and does what is necessary - and is getting better with every upgrade - but that was the weakest part for me.  That said, it always worked well.

They built prototype deep lights that we used on Titanic and even for prototypes they were excellent.  (see Nat Geo Magazine Titanic mosaics)  

I have no issues highly recommending the lights…  IF you have any other questions, don't hesitate to ask.  

Also, you are probably all set, but if either my company Marine Imaging Technologies  or the imaging I do some work with at Woods Hole can help, let me know.  We are always looking for new places to go and exciting projects to work on!

Good luck!

Evan Kovacs
evan@evankovacs.net
marineimagingtech.com
917.837.4041

1/29/14
Most of those images were with the larger Series 16, but lately we have been using a lot more of the series 4 as they are small, versatile and the voltages are a bit more friendly for some of our vehicles, yet still have the full sync capability.  We built all the mosaics in house  but the dimensionalization with Nat Geo and a company in Germany.  A great project!  

Good luck and feel free to stop by if you are ever out in this coast!

Cheers!


Evan Kovacs
evan@evankovacs.net

Thanks for coming back to me. 

We can get a couple of Series 4 DC lights to you to try out.We use an 8 pin micro subconn as a standard connector. This allows us to reprogram the light or to use RS 485 or other control configurations. 
 
For an evaluation, what I propose is that  we provide our standard light and connector with an 8inch connector whip to connect to your 5 pin .  This allows us the maximum flexibility . It might mean if theres anyone else there with RS485 or other control requirements that it can be tried for these too. 

As I understand it you have 24V Dc power and 0-5V analogue control with a Trigger for pulsing . We can also deal with higher or lower control signals once we program for it. 

This configuration is best achieved by 5 pins such as shown below. The 4 pin option using just one ground lead to issues on both the control voltage and trigger line  as they can see voltage drops on PIN 2 due to the current load at full power.
 
		Pin 1
	24v DC

	Pin 2
	0V

	Pin 3
	0-5Vdc analogue power control

	Pin 4
	Trigger TTL

	Pin 5
	0V Control Ground



	


Also, I have to apologise for a mistake I made on the pricing I sent you before christmas on these. The actual price for the 24V DC light is $2900and not $3300 as I quoted ( that is the price for the high voltage unit) 

I will get some images from the camera to you also. 

We will exhibit at Underwater intervention in Louisiana in February and also at Oceanology International in London in March, will you get to either? 

I will also be in California in February so if you think its worth calling in would be delighted to. In the meantime, If you want to try out two lights let me know and we will get this moving. 


Kid regards 

Adrian

Adrian Boyle
Chief Executive Officer
 
USA
Cathx Corporation
535 Boylston Street•5th Floor 
Boston, MA 02116
Phone: +1 617 939 9708 
12/10/14 Adrian
I will take your questions in sequence.
 
1. Do you know the light output profile for high rate flashes, e.g. at 1 kHz, how long does it take reach full power? I’d probably be using a 4 ms exposure
 
For a 4 ms exposure, we have a rise time of less than 100 microseconds and essentially the pulse is square. I can get you the exact figure if required.  
 
We can pulse the light at rates to 1 KHz also if there is a requirement to acquire images syncd with 1000 frames per second. 
The trade off in shape comes form the requirement to operate the light as a DC always on light also and I need to check the shape in this instance. 
 
Im not sure if this is two applications you have in mind. Basically, we can supply the lights with a trigger input, if a signal from a camera or external TTL trigger issues a pulse, the Light can fire to a pre configured width. Our user interface allows the user to set the gate delays and pulse lengths and for any frequency to 100Hz this is essentially a square pulse. 
 
I will check beyond this frequency for you with our engineers but it would be useful to know what you want to do. If the light needs a square pulse at 1kHz but doenst need to operate as a DC light, I am sure it is achievable by modifying the capacitances. 
 
2. Connector: The Subconn MCLPBH7M is no problem and cost is probably about $70 more than our standard connector. For an order of 8 we will absorb this and we will keep the quoted price. Let me know if this works and I can issue a formal quote on these. 
 
3. One of the things with the camera is that we are building it entirely from the sensor as a subsea camera. This has allowed us to do certain things with it in terms of how we can grab images and on the optical resolution we an achieve as well as the mechanisms we use to grab images. 
(I can talk you through some of this at a later stage if it is of interest, essentially we can gate multiple sources within a video sequence and grab measurement images on scale and range also with white light images. ) 
 
The optical system images to an area 1.6 times larger than the sensor so we have perfect resolution across the full field. I will check with our team to get you some images from our water test tank. 
 
For the 60Hz mode you refer to, we have seen a lot of our customers ask for 60Hz as there is a rolling shutter with their existing cameras and 60Hz allows them to "hide" the field splitting. In our system we have a global shutter and while we can deliver 60Hz to match transmission systems, the image quality at 30 is far superior to most current 60Hz systems with a rolling shutter. 
 
4. List prices for the hardware are as follows 

Camera M-12 flatport $48,300 
Camera wide-angle $58,650
Laser $9660 
 Aphos 16 price is $9800 per unit. IF you need 6500m we will include pressure cycle testing for this to 10,000m. 
( note these prices are list prices ex works Cathx Ireland, I will get fully delivered prices to you on a formal quote if required) 
 
5 Storage: I do know we have done 512Gb for one customer and will check if we have a 1TB on the schedule. We do have a number of compression options that can work on the camera also. There may be some other things we can do so if you can share what you want to store we can present a few options. I have attached survey coverage spreadsheet that we use to acquire geo tagged stills over an area for subsequent processing. It also lets you calculate the storage requirement under differing conditions. (it was designed as an internal tool so hopefully you can follow it, we will tidy it up in the coming weeks) 
 
I hope this helps .  If you have a slot tomorrow I can give you a call and will get any additional data or answers to you before hand. Let me know if this works on your end. 


Kind regards
 
Adrian
12/9/13 Arian
The 7000 lumen spec is after the optical port. We under drive the LEDs, there are 4 leds each with an output of potentially 2500 lumens. By under driving them we get better efficiency and lifetime. 

  The output is and integrated measurement of total integrated output power as we also measure the current, efficiency  and output on each light in manufacturing. We also make sure we monitor temperature at the LED and perform quality check to make sure this is within the specification to deliver the efficiency. 

We use the SST 90 Luminus LEDs which give us tight control on colour bins and we can use any of the bins. If you check http://www.luminus.com/products/SST-90.html the data sheets will give you options on color if required. 5700K is the standard. The spectral output is a key parameter we control by making sure all LEDs coming in are within the already tight bins. I will find the 5700K spectrum  for you in the next 24 hours and will send it. 

For multi light systems we can also provide alternative color options all controllable/configurable  from a single user interface. 

The beam angle is naturally 35 to 40 degrees and we use a holographic diffuser to widen this . We can leave it out for a tighter beam. 

We can put a right angle connector on also, if you send us the spec we will give you the full dimension and final pricing with this.Keep in mind also that we can pulse the light with a camera trigger so you may want to consider this in the pin out. We can discuss this with you. 

 Bill Lange and Evan Kovacs  in WHOI have a large umber of these as well as our 30,000 lumen versions and I suspect you may know Bill or Evan,  if not I can arrange an intro or may have some other references on the west coast but need their permission. 

 I believe the voltage range you describe is fine with our 24V and will verify this with our engineers.

Our list price is $3393 per unit delivered including shipping with our standard connector, if we get your connector type and all the above is in order I will issue a formal quotation for 8 units. If you have any questions let me know and I will give you a call. 

Finally, as you have a machine vision system on this AUV, we do have a very unique camera system that might be of interest to you or the team. I am happy to call in next time in in California if you would like to get more info but the link here gives you some idea http://www.cathxocean.com/integrated-solutions/auv-integrated-camera-lighting-systems/ 

Kind regards

Adrian
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During the pulse, the 24V power supply is only powering the 

circuitry of the strobe light. The charging circuits are switched off

For approx 5msec after the pulse the strobe is idle. During this 

time the 24VDC supply is not affected by the light

The ripple in the supply is being induced by the DC/DC switch 

mode charging circuits that used to charge the capacitors

This is the pulse voltage that goes to the LED panel.
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During the pulse, the 24V power supply is only powering the circuitry of the strobe light. The charging circuits are switched off


For approx 5msec after the pulse the strobe is idle. During this time the 24VDC supply is not affected by the light


The ripple in the supply is being induced by the DC/DC switch mode charging circuits that used to charge the capacitors


This is the pulse voltage that goes to the LED panel.



image5.emf
This signal is a close up of the ripple from the DC/DC converters that is 

induced on the Power supply line during the capacitor charging time.

LED CH1 DC converter

LED CH2 DC converter
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LED CH1 DC converter


This signal is a close up of the ripple from the DC/DC converters that is induced on the Power supply line during the capacitor charging time.


LED CH2 DC converter
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This point in time is the actual pulse time. At this point in time the 

power demand from the PSU is very light. 

Capacitors being charged at a high rate here

Ch M on the scope is a subtraction of Ch1 and Ch2
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This point in time is the actual pulse time. At this point in time the power demand from the PSU is very light. 


Capacitors being charged at a high rate here


Ch M on the scope is a subtraction of Ch1 and Ch2



