PERSPECTIVE and VIEWING DISTANCE

What do we mean by visual perspective? It's thpearance of depth when a 3D scene is
represented by a 2D photograph
Consider this scene.

If we zoom in we will get an image like this:

But if we just enlarge the same section from thet picture of the scene the 2 images are
the same.




Why is this? It's because there has been no charmgrspective. This is why zooming
always looks unnatural.

What gives us a 3D image? What gives depth toviews? How do we judge distances
and spaces? What visual clues do we use to judgddiaway, for example, a tree is?
Having two eyes gives us parallax but a one eyesbpecan still judge distances. Size is
one thing we use. We have a good idea how big tre@people are. Converging lines
help. Railway lines, for example, appear to meethe horizon. Distant hills appear
lighter and hazy, objects become unclear.

It was not until 1420 that an Italian architect Bellechi used maths first to define
perspective. In 1435 the painter Alberti used pictures and is credited to have first
defined vanishing points. Before then early pasystruggled to get perspective correct.




An example showing strong perspective.

But what effect does perspective have when we paltares? And how should we use
it?

When we track in with a camera we have a changespective, This change is much
more natural than zooming, which gives us no charfigeerspective. When we want to

have a closer look at an object we naturally maerer. Our eyes do not have the ability
to zoom!

If you were standing in this park and lookinglagge trees this is the perspective you
would see. We can call this standard perspecdhvésmm lens on a digital SLR camera
would give you this perspective.

Try this by looking through the view finder of &f$ camera with a zoom lens, with one
eye, keep the other eye open and adjust the fergtH of the lens by zooming. The two
images will eventually ‘line up’ The focal lengttithe camera lens is producing the same

image size as your eyes.. On a camera with a lerelthis would be called a standard
lens.

Notice the distance between the trees in the apintere.



If we then walk forwards but change to a wide amghs, one with a short focal length,
the perspective would change and the distance bettie trees appears to have
increased. So if we use a wide angle lens, roompeagdarger and distances appear
greater.

If we move away from the trees but use a narrowedrgs, one with a long focal length,
the distances between the trees appear shortensrappear smaller and a cricket match
on TV the stumps appear to be quite close.

So a lens that is wider than a ‘standard’ lensvisd2 angle lens (having a shorter focal
length) and a lens that is narrower than the tdeshlens’ is a narrow angle lens (having
a longer focal length)

We should be careful when deciding what focal lerghs we use when making our
pictures. Do we want the scene to look ‘normaliorwe want it to look large? So a
choice of lens is important. Of course the focagth of the lens will also affect the depth
of field.(D.o.F.)

A lens with a short focal length will a have a liQ.0.F and lens with a long focal length
will have a small D.o.F.



Consider this picture. We are shooting a discuds&iween two people in a park.
We shoot the 2 shot first, then the close-ups.

Then when we cut them together they match.

But if we shoot one of the close-ups on a lens wilhing focal length,



the background appears out of focus and it lookistae man has moved further away
from the background so the two close-ups no longgch.

Viewing Distance for watching TV.




It might appear that viewing 2D pictures fronfehént distances would have no effect
on perspective. In pictures with strong perspeatiues viewers can change the apparent
perspective by changing the viewing distance.

For example in the picture of the tunnel, by mgumearer to the image you do get a
change in perspective, the end of the tunnel gggeh as it would do if you where
moving near to the end.




Look again of these two pictures. Viewers woulduass that they were taken from the
same position But if the perspective in the sequatlire appears normal, the stronger
perspective in the first appears abnormal for idiassumed to be the same object
distance. Viewers can make the first picture appediave less strong perspective by
reducing the viewing distance. The so called ‘atirigewing distance’ igqual to the
focal length of the lens of the camera, or focal length multiplied by the enlargement.



If we take this image using a digital SLR camer#hwmage (CCD) siz3.7mm X

15.5mm using a standard lens, 75mm, and then enlargs fimes the image size will be
177.75mm x 116.5 mm. If we then view the image in tisame place as the picture was
taken and in order to get the image to line ui wie real trees we will have to hold it at
a distance.5 x 75 mm= 562.5mm or 56.25cms.

This picture illustrates what you would see, butswse the camera could not focus on the
image and the trees, because of the short D.mk.tlee picture is in focus. With your
eyes both would appear in focus.



But if we enlarge it onl\8 times, the image size would b&8.5mm x 77.5mm, then we
would hold the image nearer for the image to lipewith the trees3 x 75= 225mm or
22.5cms

Most 16:9 TV cameras have a CCD 1#.26mm wide by6.6mm high and to produce
‘normal’ perspective we need to use a 35mm lensn $oder to view the images with
correct perspective on a display with a of heigh83®mm we would have to enlarge the
image 50 times so we would 80 x 35= 1,750mm or 1.75 meters from the screen to
view the correct perspective.

Resolution.

The human eye can resolve detail as small as 0. @2nandlistance of 1 metre, or one
minute of arc. There are 360 degrees in a ciraeGd minutes of arc in one degree.

This can easily be proved if you pin the test patteelow to a well lit wall and view it

from a distance of 10 metres you should clearlytsedlifference between the gaps 3mm,
but the gaps 2mm can barely be seen.

But it needs to be printed out so that the boxegtebmm by 4.5mm.



P4 Fig. 1:3mm

P4 _Fig. 2:2mm

But you can see that by moving nearer to the grartwill be able to see the 2mm lines,
just as by moving nearer to a TV set or a cinemeescyou will be able to see a less sharp
image.

The lines with a gap of 2mm equate approximatelhen1080 line picture make up of
HDTV.

But because of course the viewer does not conderdgraonly one part of the picture and
because the picture is moving this in reality wlontrease to 0.3mm at a distance of 1
metre.

So if every line in our 1080 line HDTV pictureds3mm high our screen picture height
of HDTV, would be 1080 x 0.3mm = 324mm or 32.4 cm. to see a ‘line free’ picture at
1 metre.

Many broadcasters and TV equipment manufactures hsed the formula of minimum
viewing distance of 3.16 x picture height.



With a TV of 32.4cms high this would work out 3%&4x 3.16 =102.3 cmsor 1.02
meters.

For a TV with picture height of 324mm and by ma@yvto a distance of 1.75metres the
viewer would perceive the correct perspective dtsin a 'standard lens’ and a better high
definition picture.

As everybody's eyes are different there is notxactedistance to view the TV set, so the

above examples just show the range of distancekich we can view the TV.

This of course is only theory. Most programmes maitle TV cameras are not shot using
35mm lenses and often with different format sizaeas. But this give us a basis for
deciding on how ‘sharp’ our images should be andtwiur ‘standard’ viewing distance
should be.
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