
THE LENS
FOCAL LENGTH ::  F-STOP ::  DEPTH OF FIELD ::  FOCUS



LENSES COME IN VARIABLE OR FIXED FOCAL 
LENGTHS

• The HMC150 has a zoom lens with variable focal lengths, from 
28mm wide angle to 13x optical zoom, meaning the longest 
focal length is 13x the shortest, or 364mm

• The AF100 has Lumix zoom lenses with shorter variable focal 
lengths than the HMC150

• The AF100 also has 28mm, 35mm, 50mm, and 85mm lenses



FOCAL LENGTH is the distance between the lens and the image 
sensor when the subject is in focus, expressed in millimeters.

• The focal length is almost always written on the body of the 
lens itself, except in consumer video cameras where the zoom 
lens may not be marked, but it changes focal length nonetheless

• The higher the number (in mm), the longer the focal length, and 
the lens itself will be longer

• The lower the number (in mm) the shorter the focal length, 
and the lens itself will be shorter



HOW A LONGER FOCAL LENGTH AFFECTS THE 
IMAGE

• A longer focal length, e.g., 105mm, will give you a narrower angle of view

• A longer focal length will make your subject appear larger and will decrease the 
area around the subject that is in the shot

• A longer focal length compresses distance and flattens the scene, making any 
significant distance seem much shorter than it actually is. Objects moving 
towards the lens in this kind of scene never seem to get any closer 

• A longer focal length will give you a narrower DEPTH OF FIELD (more on that 
coming up)



HOW A SHORTER FOCAL LENGTH AFFECTS THE 
IMAGE

• A shorter focal length, e.g., 28mm, will give you a wider angle of view

• A shorter focal length will make your subject appear smaller and will 
increase the area around the subject

• A shorter focal length may exaggerate distance, making a shot of a small 
room, e.g., appear larger than it is. 

• A shorter focal length will give you a wider DEPTH OF FIELD (more on 
that coming up)



• The top image is our starting point
• The images on the left show no change in

focal length as the camera itself moves 
closer to the subject

• The images on the right show a change in
focal length as the camera zooms in

• The angle of view in the images on the right
becomes much narrower

An example from the book



LONG FOCAL LENGTH: DISTANCE IS COMPRESSED



AGAIN, COMPRESSED PERSPECTIVE WITH A 
TELEPHOTO LENS



SHORT FOCAL LENGTH:  ANGLE OF  VIEW IS  WIDE



COMPARISONS BETWEEN 
LONG & SHORT FOCAL LENGTHS

50mm lens vs. 28mm lens



AND THEN THERE’S 
THIS GUY …



F-STOP VALUES  &  APERTURE / IRIS

• Light enters the lens of the camera through the APERTURE (opening)

• The IRIS is the area of the lens around the aperture

• The aperture is not fixed - it varies from being opened wide – letting in a 
lot of light - to being closed down – letting in less light, or no light

• When the aperture is open wide, it lets in a lot of light

• When the aperture is closed down, or smaller, it lets in less light

• The amount of light that the aperture lets in is written as F-STOP VALUES



The relationship of F-STOP to
APERTURE looks like this  >>

The IRIS closes down to create 
a smaller APERTURE

As the aperture gets smaller,
allowing less light into the lens, 
the f-stop value gets larger

Each number is referred to
as a “stop”



THE APERTURE SETTING, I.E. THE F-STOP, IS ONE OF 
THE  MAIN  WAYS  TO  SET  THE  EXPOSURE

This lens shows f-stop values ranging 
from f/2.8 to f/22

At f/2.8, the aperture is open as far as 
this lens will permit

Different lenses/cameras have different
ranges of f-stops. Look on the lens to
see the camera’s range



HOW DO I KNOW WHICH F-STOP TO USE?

• In bright lighting conditions, you will want to stop down the aperture (i.e. 
make the aperture smaller/increase the value of the f-stop) 

• In low light, you will want to open up the aperture (i.e. decrease the value 
of the f-stop)

• If you’re shooting in daylight, best practice is to use the ND (neutral 
density) filter that’s built into the camera behind the lens – SUNGLASSES 
FOR THE CAMERA – because the smallest aperture (e.g. f/22) may still let 
in too much light and the image may be blown out



USING  THE  WAVEFORM  MONITOR TO CONTROL 
EXPOSURE

• The waveform monitor – the WFM button on the side of the camera – is 
an effective tool for measuring your exposure levels

• It shows an image of your frame in a wave pattern from BLACK values to 
WHITE values – this represents the LUMINANCE of your image

• White is represented as 100% 

• Black is represented as 0% / 7.5%



WHAT THE WAVEFORM LOOKS LIKE:  IT APPEARS
OVER YOUR IMAGE ON THE LCD SCREEN

The waveform measures white levels in your
image, at 100%
The waveform also measures black levels, at
0%
Color values appear in terms of their luminance
from bright, to dull, to dark

The broadcast standards are:
• 100% for white values 
• 7.5% for black values



WFM,  AND WHEN TO ADJUST YOUR APERTURE

• Whites and brights in your image should not go over 100%. This is called ”clipping” and it 
means your image is over-exposed.  Adjust your aperture settings to a higher f-stop, i.e. 
close down the lens until the WFM shows a good level for bright

• If luminance is over 100% you are losing information (pixels that make up the image) in 
the white field and you cannot recover this information in post-production

• If your scene is properly lit but too much of your image falls towards the bottom of the 
graph, you are “crushing” your blacks and the image is underexposed.  Adjust your 
aperture to a lower f-stop, i.e. open the lens until the WFM shows a good level for blacks

• You can recover some of the crushed blacks in post-production



SHOOTING IN AVAILABLE LIGHT

“Shooting under available light gives exposure, but lacks depth, contrast, contour, atmosphere, 
and often separation.”1

“What are the actual light sources in the location, or the light sources visible in the set—
overhead lights, windows, open doorways, displays ? This will give you an idea as to what 
available light you can use.”2

_________________________________________________________________________________________________________

1Landau, David. Lighting for Cinematography: A Practical Guide to the Art and Craft of Lighting for the Moving 
Image, p. 1. 
2Landau, David. Lighting for Cinematography: A Practical Guide to the Art and Craft of Lighting for the Moving 
Image. p. 39.



SHOOTING IN AVAILABLE LIGHT – DOCUMENTARY 
LIGHTING

“Since they are shot on the fly, lighting for a documentary is basically used for 
interviews, while everything else is often shot with available light. “1

“…There are times when the crew can arrive early and get a few minutes to do 
whatever pre-lighting that might be possible. Swapping out the bulbs in preexisting 
fixtures such as floor lamps, desk lights, and hanging lights with brighter /whiter lamps is 
always a good thing to do.” 2

___________________________________________________________
1Landau, David. Lighting for Cinematography: A Practical Guide to the Art and Craft of Lighting for the Moving Image, pp 226-227. 

2Landau, David. Lighting for Cinematography: A Practical Guide to the Art and Craft of Lighting for the Moving Image, p.227. 



SHOOTING IN AVAILABLE LIGHT – DOCUMENTARY 
LIGHTING

“In documentary shooting , you cannot always place the subjects where you want 
them— that sort of goes against the entire ethics of documentary— but you can 
place the camera wherever you want it. Good documentary shooters pick the 
angles they will shoot from based on the existing light in the room, so the subjects 
are in the best light possible. Perhaps that’s by the windows so that the skylight 
coming in becomes the image’s main source. Or putting the camera where the 
subjects will be ¾ backlit by an out-of-frame window, or side-lit by light coming in 
through the open doorway to the next room.”1

__________________________________________________________________
1Lighting for Cinematography: A Practical Guide to the Art and Craft of Lighting for the Moving Image. p. 227.



DEPTH OF FIELD

• DEPTH OF FIELD refers to the area in front of the lens that lies between the closest and 
furthest points in an image that are in focus

• Theoretically, there is only one subject/point in focus, which is whatever is exactly the 
distance from the lens that is indicated on the lens barrel

• In practical terms, there’s general area that is in focus, and everything in front of that area, 
and behind that area, is out of focus

• When the area in focus is relatively small, you have a shallow depth of field

• When the area in focus is relatively deep, you have a deep/large depth of field



WHAT DOES SHALLOW DEPTH OF FIELD LOOK 
LIKE?





SHALLOW DEPTH OF FIELD
A shallow area in front of the lens is in 
focus.  
What is closer to the lens and 
what is further away from the lens are 
out of focus.

SHALLOW DEPTH OF FIELD
A shallow area in front of the lens is in 
focus.  
What is closer to the lens and 
what is further away from the lens



WHAT DOES A LARGER DEPTH OF FIELD LOOK 
LIKE?

Foreground, 
middle-ground and
background are
all in focus



LARGE DEPTH OF FIELD
A deeper area in front of 
the lens is in focus.  

What is closer to the lens, 
and what is further away 
from the lens, are both 
relatively in focus.



Large, or deep, depth of field



CONTROLLING DEPTH OF FIELD

As related to FOCAL LENTH

• To increase your depth of field, use a wider angle lens / zoom out

• To decrease your depth of field, use a longer lens / zoom in

As related to F-STOP

• To increase your depth of field, use a smaller aperture / higher f-stop

• To decrease your depth of field, use a larger aperture / lower f-stop



CONTROLLING DEPTH OF FIELD

As related to USING THE ND (neutral density) FILTER

• Outdoors in bright light, you will need to stop down your aperture, which 
will increase your depth of field.

• Use a high ND filter to stop some of the bright light from entering the 
lens

• This allows you to open the aperture more and gives you leeway to focus 
on a narrower field in front of the lens



CONTROLLING DEPTH OF FIELD

As related to SUBJECT PLACEMENT

• To increase your depth of field, place your subject further from the 
camera

• To decrease your depth of field, focus your subject close to the lens

• Long focal lengths at close distances and with wide apertures yield the 
least depth of field

• Wide-angle lenses at far distances and stopped down (f/11, f/16) yield the 
greatest depth of field



FOCUS CONTROLS

AF100

HMC150



SWITCH TO AUTO FOCUS



FOCUS ASSIST

AF100 HMC150 >>



EVF DTL
BUTTON

AF100 
(left)

HMC150    
(right)



FOCUS USING THE ZOOM LENS
Zooming into a subject to enlarge them in the frame is a standard way 
to set focus

• First, open the aperture wide – it may be wider than you need for proper 
exposure

• Then, zoom into your subject and focus (manually, using focus assist, EVF DTL, 
etc.)

• Close the aperture back down to the best f-stop for the shot

• Sometimes you will need to do this more than once

• Remember: the AF100 does not communicate with the non-Lumix lenses – all 
focus is manual with no assist if you’re using a non-proprietary lens



PULLING FOCUS

Pulling focus means 

re-focusing the lens 

in the middle of a shot



PULLING FOCUS

• A plate is first attached to the camera

• And then rails slide into that attachment

• And then the follow focus unit slides 
onto the front of the rails

• The exact location of the unit depends 
on the lens, the camera model etc.

• Use the arm adjustment to fit the gear 
into the grooves of the lens gear

Attaching the follow focus unit to the camera



PULLING FOCUS

• The white marking disc 
can be used to mark 
your various focal lengths

• Don’t mark on the side 
of the lens

• Use the knob on the side 
of the unit to focus

• Practice beforehand


