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Introduction


Shooting still 360 degree pans have definite characteristics, but once you understand the few basic issues, there is nothing to it.  In fact, it’s almost easier than regular photography since you have no focusing to worry about and you have a fair amount exposure latitude on the film.


The most challenging aspect is making sure your point of view and subject matter you are trying to portrait will work.  For the most part, I found that you want to have a decent range of foreground and background objects that give perspective and a sense of depth.


My initial reaction was to think, “Great, I’ll rent a hot air balloon and get fantastic aerial images”.  Well it turned out that the most dramatic shots were not the ones I took at 4,000 feet but the ones I took at 20-30 feet off the ground with tree, hills and house in the foreground.


If you are planning a very specific multimedia application, such as a tour of a location like a museum or golf course or city, or if you are planning to use it as a backdrop to blue screen video characters, then you have to do a lot of storyboarding and careful staging/planning before you go out and shoot.  The technology become a “backdrop” or scenery for the action in you title, and much like you block scenes and action for actors or even animation, you would do the same for placing real character in a surround environment.


A final note: This guide was written assuming a solid photography knowledge of thing like f-stops, depth of field, aperture, film emulsion, etc... If you are not familiar with or understand photographic terms, you should probably get a photography handbook or hire a photographer to take the shots for you.


There are a few books totally dedicated to the art of taking panoramic images.  You will find at the end of this document a bibliography for you to consult. *REF*


Selecting the right approach


Option 1: Hire a professional Panoramic Photographer


There are many professional photographers who specialize in shooting panoramas. They own their own equipment and usually develop and print they own film. 


Their fees vary a great deal, but we found they usually average around $1,500 day + travel expenses, film , processing and incidentals.


Beware of copyright issues.  Discuss up front 100% ownership of the work for digital use.  Most still photographers control and retain negatives and sell you the images for each additional types of use even through you paid them to take the shots.


Not all panoramic photographer have full 360 degree cameras or have experienced in shooting full 360 degree pans.  Make sure they have the right camera that will produce on a single seamless piece of film covering 380 degrees (20 degrees minimum for the overlap).  To make it easier for you, we have included a list of X hundred photographers worldwide who have 360 degree cameras and have shot many 360 degree images. *REF*


We have also included  list of 360 degree camera with the manufacturers and where to buy them. *REF*


Make sure you go over in detail the end result that your are trying to accomplish with the photographer.  In fact , it might not be a bad idea to give them a copy of our Surround guide and show them the sample application we prepared to demo the technology.


Option 2: Buy a camera and do it yourself


There are many panoramic cameras available in all sort of prices, film formats, and degree capabilities.  We included a list of cameras we know cover a seamless 380 degree shots (20 degrees for the overlap) to make it easier.  *REF*


Most of these cameras are hand made and cost a bit more that traditional single lens reflex cameras. A basic 35mm single rotation speed fixed lens “round shot” camera will start around $2,400 and a sophisticated 5” variable speed, exchangeable lens camera can cost as much as $22,000.


In addition to the camera, you need a good tripod with quick release latches and the flexibility to shoot from about 2-3 feet above the ground to about 8 feet above the ground.  You also want a swivel head which will let you very quickly bubble level the camera to make sure you always have a steady horizon line.  


You will also need a hand held light meter as most of these camera do not have built in light meters.  Avoid spot meters as you will spend  lot for a meter designed for telephoto lens or people who do large format photography with accurate zone exposure system  These items will add $200-700 to the cost of the camera depending of how high quality you go.


In our case, we bought the following:


a 35 mm two speed Round shot camera made by *REF* in Switzerland and sold by *REF* in the US. Cost $4,700


a Bolen tripod model *REF* with a Cannon swivel head *REF*. Cost of both $300 *REF*


A *REF* hand held light meter Cost $300


How does it work?


There are several ways to get a panoramic image into film but for 360 degree shot it’s a mechanical rotation of the lens “around” the film which captures a 360 degree seamless image.


In the case of the Roundshot, a fixed aperture lens with 38 degree vertical angle of exposure, rotates while exposing a 35 mm negative piece of film which remains in relative position with the ground.
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As the camera rotates clockwise, the film rotates counter clock wise to stay perfectly steady with the ground.  The film is exposed through a narrow vertical slit enabling a 10-inch wide continuous and steady exposure on the 36mm film.
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Film selection, exposure and developing


Selecting the right film and emulsion type


Other than standard photographic consideration for selecting the right film for various lighting conditions, there are several additional factors specific to shooting 360 panoramas:


1. Always buy 36 exposure film.  You can get 5 X 380 degree panoramic image per roll of film.


2. Because you will need as much detail as possible once you digitize the image into the computer, you need to be concerned about the emulsion quality of the film.  Do use emulsion above 400 ASA. Ideally you want to use 200 ASA or lower.


3. Most digital film scanner are calibrated for positive rather than negative film.  It’s therefore best to shoot slide film which comes in 25, 64, 200 and 400 ASA.  Slide film makes it easy to see your work immediately without having to get expensive contact sheets made.


4. If you want high resolution warm colors and you are not in a rush, Kodachrome film is best.  If you need to process the image in a day or in an hour, buy Ektachrome.  For shooting interior with incandescent lighting, buy tungsten 160 ASA slide film to correct forindoor lighting.


Note: I tried 1600 ASA film and was very disappointed with the resolution which became a significant issue with the surround technology.  As I took pictures of group shots I could not see their faces when I zoomed in because of the low resolution film grain.


Loading the film:


Panoramic cameras have unique designs where the film often bends around a curved film plane.  This makes loading sometimes trickier than with regular cameras.  You need to make sure the film is properly threaded.  The manual of the cameras are usually pretty clear about this.


You may also have some unusual issues.  For example, with the Roundshot, we had to be sure the ‘rewind’ button was disengaged after we loaded the film.  The manual recommended several way to insure that, but it took a couple of tries to get it right.  One time I rushed the film loading and ended up with a blank roll of film.


Like anything, make sure you practice loading the film several times before you go out and shot for the first time.


Take a short  shot (120 degrees) immediately after loading the film to get rid of exposed film (see section below on “Exposure: selecting the number of degrees to shoot”)


Getting set-up:


You need to bubble level the camera.  Most cameras have built-in bubble levels.  Having a quick adjustment swivel head on the tripod makes the job much easier.


Be sure to pay attention to the height of the camera.  The impulse is to set-up at eye level, but it’s not always the best angle of point of view for your title.  In fact, you might find that many times being close to the ground increases depth perception and reduces the amount of blue sky in the picture.


Be sure to look in the view finder all around to see if  you are cropping objects in the foreground unfavorably.


Exposure: Aperture


When you shoot a 360 degree panoramic image, you have to deal with all lighting conditions available at the time of the shot.  If you shoot a sunset, the sunset must look good and the shadows of the landscape behind you must also look good. So what matters is that you expose the film to take full advantage of its maximum FSTOP latitude.  There are two easy ways to accomplish this depending of the film type you use:


FOR SLIDE FILM: Meter for highlights and close down the aperture by 1/2 a stop.  Basically, you are underexposing the film which will give you the most latitude on positive film


FOR NEGATIVE FILM: Meter for shadows and open up the aperture by 1/2 stop.  Here you are overexposing the film which provides the maximum range on negative film


On overcast days, or subjects with even lighting you should either light for any regular picture: for the best middle gray.


The “Roundshot” gives you F-stop aperture control from 2.8 to 22.


Exposure: shutter speed


Since the film is exposed gradually through a vertical slit, there is no actually shutter.  But, by narrowing the slit you shorten the time of exposure on the film and therefore create an “effective” shutter speed.  On the “Round Shot” there is two range of effective speed corresponding to the two speed of exposure of the camera:


Speed A (1.2 seconds for full 360 degree): effective shutter speed ranges from 1/15 to 1/1000


Speed B (92 seconds for full 360 degree): effective shutter speed ranges from 8 seconds to 1/8


It’s best to stick to 1/125 or 1/250 for most subjects to guarantee freezing any action which may occur during the 30 degree exposure


You can use the slow speed to capture night scenes or event to expose objects or people multiple times on the same panorama. You can also create a continuous blur of someone walking in perfect sync with the lens motion at slow speed.


Exposure: focus and depth of field


You are dealing with a fixed focal wide angle  lens with no focusing, so there is no focus.  But you must be aware of depth of field and the minimum focal distance.  The Roundhot with it’s lens will range from 6 feet to 16 feet for the minimum focus distance from the subject to the lens depending of the aperture selected.


You obviously do not have to worry much about distant focus.


Exposure: selecting the number of degrees to shoot


The camera usually give you control over how many degrees you expose.


The Roundshot, for example has a remote control which let you program the shooting degree by selecting “segments”  each segments represent a  90 degree.  Therefore, if you want to shoot 360 degree you would shoot 4 segments.


We recommend that you always OVERSHOOT by one segment or 90 degrees to make sure you have a good overlap to select your wrap around point once the image is digitized on the computer.  Shoot 5 segments with the round shot.


Be sure to always shoot 2 segments at the beginning of each roll after loading the film to get rid of exposed film.


Developing


The film is processed normally at any place of your choice BUT, you must make sure the film is NOT CUT when it’s processed.  Most 1 hour place can accommodate but be very clear in your instructions when dropping the film off.


Protecting the film in a dust and scratch free environment is very important.  One of the best thing to do is to buy clear uncut film sleeves which can accommodate an entire 36 exposure roll of film.  Most professional photographic supply stores sell it.  Bring it to the developing lab with you and ask them to sleeve your film for you.


If you shot negative film, you will probably need to have custom contact proofs made: cut your negative at the right places into 10 or 11 inch strips and give it to a professional photo finisher lab.


Digitizing the images into the computer


Doing it yourself: not recommended


the 35mm images need to be scanned at very high pixel resolution to work effectively with the  surround technology.  Because of the odd shape of the image on the film (9 to 11 inches wide) it’s not easy to scan on traditional flat bed scanners and provides mediocre results


To do it right you will spend from 12,000 to 75,000 to buy a high quality film scanner.  Unless you are planning to generate 20 scans a week for several months, I would advise going to a service bureau.


Working with a service bureau


There are two types of scanners available which will deal effectively with the odd size image: drum scanner and large format transparency flat bed scanners.  In both  cases, you need a scanner that can deal with minimum 1000 dots per inch or pixels per inch resolution.


Specify exactly what you need:


Images must be scanned at 600 or 1000 DPI


24 bit or 8 bit color depth


Images must be delivered in TIFF format (most common amongst image processing software)


Must delivery image on specific media: for example a 240MB floptical 3.5” disc. 


 It’s very important to agree in advance of a disc media which both you and the bureau have to exchange images on.  Each image can vary from 6 Megabytes to 45 Megabytes in size depending on the color depth and resolution you requested. Even though the images are very large, it’s a good idea to ask for the best resolution to be able to archive the image and bring it down to the size you need on your own.  HOWEVER!!!  make sure you have the right machine to be able to load and work with image easily.  A 45 MB image can be very difficult to deal with on a low end computer with small amount or RAM.


If they use the drum scanner, you may have to trim the film to 9.5 inches wide to fit on the drum .


If you are going to give them negative film, be sure to ask in advance whether  their scanners are calibrated for negative films.  Most scanner are optimized for transparency/positive film and require the bureau to perform time consuming calibration on the scanner to handle negative film.


Creative considerations


Carefully design and storyboard your application concept before you go out and shoot.  


Make sure you clearly define the point of view of the before you go out and shoot.


Remember, the pans will largely provide a backdrop or environment  for your main live action or animated characters to live within. You must think of action and blocking issues when you shoot the pans .


For the most part, you may want to avoid panoramic scenes with lost of action since you are looking for “sets” for your title.
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