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All our cameras are Nikon or Canon DSLRs, which stands for Digital Single Lens 
Reflex. Both brands we carry here in the Tech Lending Space use mirrors. 

Mirrorless digital cameras exist, like the Panasonic GH4 and GH5, but we only carry 
mirrored cameras. 

Looking at the Diagram: 

DSLR cameras work by the light coming in through lens, bounces off the mirror, up 
into the focusing prism and reflecting the image into your eye. This allows you to see 
a general depiction of what your photo will look like. It won’t show you how light or 
dark your image will be, it’ll just show you what is being seen through the view 
finder. 

Important Public Service Announcement: Pointing the camera at the sun can damage 
the sensors, and more importantly, pointing the camera at the sun and looking 
through the view finder can damage your eye. So never point the camera up at the 
sun. 
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How 
Cameras 
Work 

Photo by Jea nF rancois 



Wh en you press th e s hutt er to take a picture, the mirror is boun cing the light into th e 
prism d rop s an d exp os es the sen sor. The sens or collects t he light info and tu rn s that 
into t he image. 

Mirro rless is similar, b ut it uses a lo wer q uality d igital s enso r th at t he ligh t hits and it 
pu ts that into a digital image t hro ugh t he viewfinder. Bu t wh en you click th e s hut ter, 
the low er qu ality sens or d ro ps an d you can still take th e p ic and th e s ensor is hit with 
th e light . 
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This is what th e s enso r looks like. When you open u p ou r DSLRs you will see a mirro r, 
behin d the mirro r is the sen sor, and t he sens or acts like a s ponge that absorbs light . It 
creates and image from the light that’s absorbed. This is the part that makes the 
camera exp ensive. The rest of th e h ou sing is relat ively cheap, but s ensor techn ology 
can get very expen sive. 

Camera cost is driven by th e q uality of t he sens or. The higher qualit y and larger 
sen so rs will give your high er qualit y images, esp ecially in lo w light con ditions . 

3 

The Sensor 



There are three main sides of the p hot ograp hic Triangle. All t hree need t o be 
balanced to produce an image that’s clear and not too blown out or too dark. The 
three sides of th e t riangle are, S hutt er Speed , A perture, and ISO. ISO refers to the 
sensitivity of your camera’s sensor (or film, in traditional cameras) to light. It’s one of 
the t hree pillars of exposure, alon g with aperture and shutter speed. Different image 
sty lings come from choo sing d ifferent sett in g opt io ns– like motion blur is determin ed 
by sh utter speed, and depth o f field is determin ed by apert ure. 
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The 
Photographic 
Triangle 



Aperture is the first side of the photographic triangle that we’ll talk about today. 
Apert ure is t he size of t he op ening th at lets in th e light . 
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Aperture 



Aperture is measured in f stops. Written out as fractions – the smaller the number 
the larger the opening. F/1.2 is larger than F/16 

Aperture affects the depth of field. The larger the opening, the shallower the depth of 
field. The larger the opening the less in focus most of the image will be. You can take 
a picture with a nice, blurred background if you us e a wider aperture. However, for 
portraiture you don’t want too wide of an aperture and have that depth of field too 
narrow, because you can encounter the problem where someone’s nose is in focus, 

but the rest of their face isn’t. 
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Aperture 
• Aperture is the opening that controls the amount of light let into the sensor. 

• Mea sured in f-stops, written out as f/ 2, f/3.5, and f/ 16 

• F-stops are w ritten as fractions so the larger the number the s maller the aperture/opening 

• Aperture affects depth of field. The larger the aperture opening, the shallower the depth of field. 
The sma ller the a perture opening, the deeper the depth of field. 



Here are examples of depth of field. All of these were taken with the same lens and 
the only difference is the aperture opening. You can see with the wider aperture, the 
background is blurry, and once you get to the smaller opening everything is in focus. 
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Depth of Field 



Ap ert ure is t he size o f t he do or o pening, shu tter s peed is the ho w long t he door is 
o pen for. 
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Shutter Speed 



It’s mostly measured in fractions of a second, up to full second measurements. The 
slow er the s hutt er speed , t he more light hits t he sens or. The lo nger the shutter 
sp eed, the brighter yo ur image will be. Sh ort shu tter sp eeds are good for action sh ot s 
at spo rt in g events or pets run ning arou nd th e h ou se, becau se if the sh utter speed is 
too long an d somethin g is moving, you can get w hat is called Mot ion Blur. 

Any thing b elow 1/9 0 o r 1/6 0 of a secon d, you sh ould b e bracing on a t ripo d when 
you t ake you r images . Becau se you can pick u p some slight h an d movement fro m just 

sh ift in g. 
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Shutter Speed 

• Is th e len gth of time that the sh utter is open , exp osing th e sensor to light . 

• Mo stly measur ed in fractions of a second up to full seco nds of measu remen ts. 

• Lon ger shutter speeds or "slo w" sh utter sp eeds increase th e amoun t o f light hitting th e senso r. 

• Slo w shutter speeds also create motion b lu r. 

• Short shutter speeds are goo d for action shot s like spo rting even ts. 

• Any thing b elo w 1/90 sho uld be braced on a tripod 



So metimes yo u can u se a slow shu tter sp eed to get a cool effect . Th e t wo waterfalls 
are using a fairly slow s hutt er speed of 1 /60th o f a secon d, but if yo u bu mp t he 
sh utter s peed up t o a full 6 seco nds , yo u can make the t ext ure o f th e w aterfall look 
like silk y fabric. 
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Shutter Speed Cont... 

Shutte r Speed: 1/60 second Shutter Speed: 6 s econds 



ISO It’s how absorbent your film (in non-digital cameras ) o r the s ensor in digital 
cameras is to light. So in the days of using physical film, the first thing you’d have to 
do is adjust t he ISO s etting t o match th e film. 
Low ISO (e.g., 100 or 200): 

Sensor is less sensitive to light . 
Ideal for bright co ndit ions (like day ligh t). 
Produ ces cleaner images w it h minimal nois e. 

High ISO (e.g., 1600, 3200, or higher): 

Sen so r is more sensitive to light . 
Us eful in low-light situ at ions (indo or, night pho tography). 
Increases t he risk o f digital noise (grainy lo ok ). 

Practical tip: Start with th e lo west ISO possible for you r lighting conditions to 
maintain image quality, and only increase ISO when you can’t get enough light 
th rou gh aperture o r sh utter s peed adjust ments. 
On a digital SLR (DSLR) camera, ISO works similarly to traditional film, but ins tead o f 
changing film sensitivity, you adjust the camera sensor’s sensitivity electronically. 
Here’s how it works in practice: 
1. ISO Setting on a DSLR 

You can manually set ISO in your camera’s menu or use Auto ISO, wh ich lets th e 
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ISO 

Photo courtesy of maincapture.com 

https://maincapture.com


camera ad just ISO based o n ligh ting. 
Common IS O ranges : 100–6400 (some cameras go much higher). 
2. Interaction with Exposure Triangle 
Low ISO (100–200): Best fo r bright d aylight; gives sharp , clean images. 
High ISO (1600+): Us ed in low ligh t (indoo r, night s cenes); increases bright ness but 
adds noise (grain). 
3. Why It Matters 
Raising ISO lets you sho ot in darker co ndition s without a tripod or flash, but at the 

cost of image qualit y. 
Lower ISO gives t he best quality bu t requires more light o r slower shu tter sp eeds. 
4. Practical DSLR Workflow 
Outdoor daylight: ISO 100–200 . 
Indoor without flash: ISO 800–160 0. 

Night photography: ISO 1600–320 0 (o r high er if you r camera handles noise well). 
For Film cameras: ISO = Film Speed 
Each ro ll of film h as a fixed ISO rat in g (e.g., ISO 100, 400, 800). 
This number indicates the film’s sensitivity to light: 

ISO 100: Low sensitivity → great for bright daylight, very fine grain. 
ISO 400: Medium sensitivity → versatile for indoor/outdoor. 
ISO 800+: High sensitivity → good for low light, but more noticeable grain. 
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The high er the valu e o f IS O, the brighter the image will b e. The ISO on o ur cameras 
are set automatically. With digital cameras, you shouldn’t have to change it. If the ISO 
is too high, then the image can co me o ut grainy. This is why the higher qu ality sen sors 
can t ake better p ict ures in lo w light. 
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ISO 

• Co ntrols th e o verall brightness of a pho tograp h 

• ISO is a hold over fro m film p hoto graphy 

• The higher the value the brighter the image will be 

• If th e value is set too high the image might be grainy 

• Measured in increments o f 100 



Lens sizes and focal len gth s izes are all determined by s enso r size, an d unfortun ately 
there’s not really a standard sensor size within the industry. 

These are a few different sizes that are available on the market. The I&RC’s cameras 
us e t he Canon sen sors an d Nixon DX which are a little bit smaller. Sens or s ize can 
mean a higher quality image, but it doesn’t always correlate. It’s harder to make a 
high-quality sensor small (Jonah is double checking this) It’s more expensive to make 
sen so r techno logy s uper s mall. 

Once oth er common s ensor size is Micro four-thirds. There are several bran ds that 
us e Micro Fo ur-th irds. 

Depen ding o n what brand o f camera and sen sor size yo u have t hat will affect th e 

focal length and lenses that you’ll need to use for each task. 
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Sensor Size 

By Sensor_s iz es_overlaid .svg: Moxfyred erivative wor k: Autopil ot (talk) - Sensor_s iz es_overlaid .svg, CC BY-SA 3.0, 



This is an example of so me ph oto s taken with a N iko n camera. Regardless o f what 
sensor size you have, the smaller the number the wider the angle will be. What’s 
clas sified as an u lt ra-w id e lens is determin ed by the bran d of camera. Fo r instance, 
for our Can on cameras , a 20mm lens would be con sidered ult ra-w id e, b ut fo r the 
Nikon , it would be a 13mm lens. And for standard general ph oto graphy and portraits 
85 mm is common for Cano n cameras, an d the equ ivalent fo r Nikon w ould be a 
56mm lens. 

You may notice when looking at lenses, that some are fixed, meaning they can’t 
zoo m, and oth er are t eles co pic meaning t hey can have a range of angles . Typ ically, a 
fixed lens w ill yield a bett er ou tco me t han telescopic. For ins tance, a 55-130 mm lens 
set to 85mm won’t produce as good of a picture as a fixed 85mm lens. The blurred 
backgrou nd and o ther effect s can be enh an ced w ith fixed lenses . Teles co pic lens es 

are great for on-th e-go photography – especially if you don’t know what you’re going 
to b e s hooting. Having a wide range of zoom o pt io ns can be b eneficial. 

Looking at thes e images, they are all taken fro m t he same tripod . Th e only thing t hat 
was swap ped is the lens. As you can see as you get to a h igher level o f focal len gth , it 

zoo ms in mu ch more. 
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Lens: Focal Length 

Photo by: Dave Black 

Type /Use Ca non 
Focal 

Length 

Nikon 
Focal 

Length 

Ultra Wid e 20 mm 13 mm 

Wid e Angle 24 mm 15 mm 

L ands cap e/ 
In doo r Portrait 

35 mm 22 mm 

"N orm al" 50 mm 31 mm 

Po rtrait 85 mm 56 mm 

Med ium 
Te leph oto 

12 0mm 80 mm 

Te leph oto 20 0mm+ 13 5mm + 



Wh ite balan ce is what t he camera s ees as p ure whit e. This can b e t hro wn o ff by 
differen t colored light s, like fluo rescent o r in older gymnasiums th ey have the o range 
tungsten lights . A uto w hite balance has gotten much better over th e years , but th ere 
is a way to manually set this based on what light you’re under – o r you can take a 
pictu re of a white sh eet of paper (go through the w hite balance settings on your 
camera.) By doing this you’re telling your camera, this is white. So, if you’re going to 
be indoors in one location all day, this can be very useful, but if you’re switching 
locations a lot and you don’t know what the light is going to be doing, Auto white 
balance is th e b est opt io n. 

A lot o f t his is about gett in g th e b est image you can wh en you take t he picture. This 
way you don’t have to do as much correction afterwards. To take a good photograph, 
you need to balance all the elements we’ve gone over, but the shutter speed, 

aperture, and ISO are t he three main element s that determine ho w a p ict ure will 
look. Then on t op of that you think about t hings like d epth of field, w hite balance, 
etc. tho se co me after th e main building blo ck s of the image, b ecaus e if an image is 
too dark, it doesn’t matter how beautifully the background is blurred. 
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White Balance 

• Co rrecting what the camera "sees" as white 

• Ch an ges depen ding o n the lighting 

• Can be ch an ged while sho oting o r in p ost 
pro cessing 
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Shooting in RAW 

• What a re RAW files ? 

o RAW files are uncompresse d and unprocesse d file s that contain a ll the 
inform ation captured by a came ra 's sens or. 

• Why us e RAW? 

o Allow for t he highest qualit y final im age . 

o Provide lots of flexibility in e dit ing. 

• Why not to use RAW? 

o L arger file size s. 

o Requires editing . 

o Com pa tibility is sues. 



Now we’re going to see how well we can read photographic data. 
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Reading Photographic Data 



Fo cal length: 13 5mm 
The zoom on this image is a med iu m level zoo n. 

With an Ap ertu re of 2.5 
Is this a large or small op ening. This is a larger opening becaus e t he smaller th e 
nu mber, the larger th e o pen in g – meaning a lot of ligh t coming in and h itt in g th e 
sen so r. This might als o give it a shallow dep th of field. 

The sh utter s peed of 1/40 00th o f a second – is this fast o r slower. Th is is a fas t shu tter 
speed, so what are some instances where you’d want a fast shutter speed? 

The ISO is pretty low at 160 and so it shouldn’t be too blown with the fast shutter 
sp eed an d low ISO. 

Wh at do you all think t his image might look like? 
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Fo cal Le ngth: 13 5 m m 

Ap erture : f/ 2.5 

S hu tter S p eed : 1/4 000 secon d s 

ISO : 160 



Since th is h as a wide ap ert ure, bo th th e b ackground and foregro un d are b lu rred and 
o nly t he cat is in focus . S in ce t he cat is run ning, t he short s hutt er speed en sures the 
image st ill looks cris p an d clear. 
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Fo cal Length of 16mm (fairly w id e angle) 
Apert ure of f/22 – pretty narrow opening s o not a lot of light is coming t hro ugh t he 
lens onto th e s ensor. 
The sh utter s peed is 30 second s – which is a very long s hut ter sp eed 
The ISO is 50 – very low, meaning it’s not absorbing a lot of light, but the shutter is 
o pen for 30 sec. 

Wh at wo uld have 30 s econds o f ligh t? 
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Fo cal Le ngth: 16 mm 

Ap erture : f/22 

Shu tter S peed : 30 
s econd s 

ISO : 50 



This is an image of t raffic at night , w ith lots o f ambient light fro m th e window and 
cars. The n arrow apert ure als o ensu res the cars parked in th e background are in 
focus . Most everyt hing is in focus, unlike th e p revious image of the cat where only 
th e cat was in focus . 
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Fo cal length of 35mm – a little w ide 
Apert ure at 1.6 is fairly wide – a lo t of light is coming in for a shallow dept h of field 
Shutter speed of 1/200th second is pretty standard. This is quick enough so you won’t 
get a lo t of small movements , b ut th e s ubject is most likely stay in g still. 
The ISO of 500 is fairly h igh 
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Fo cal Le ngth: 35 mm 

Ap erture : f/ 1.6 

Shu tter S p eed : 1/2 00 secon ds 

ISO : 500 



This is a wider office shot with a person, but it’s not a portrait. The background is 
blurred a little, but n ot nearly like th e image w ith the cat . Th is is a low light, mo dern 
o ffice s et ting/coffee sho p, so yo u must h ave the higher ISO to compen sate for the 
lower ligh t. 
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