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Poisson image editing
• Two aspects

– When the new gradient is conservative: 
Just membrane interpolation to ensure boundary condition

– Otherwise: allows you to work with non-conservative vector 
fields and 

• Why is it good? 
– More weight on high frequencies

• Membrane tries to use low frequencies to match boundaries conditions
– Manipulation of the gradient can be cool 

(e.g. max of the two gradients)
• Manipulate local features (edge/gradient) and worry about global

consistency later
• Smart thing to do: work in log domain
• Limitations

– Color shift, contrast shift (depends strongly on the difference 
between the two respective backgrounds)



Other functionals
• I lied, some people have used smarted energy 

functions: 
Todor Georgiev’s initial implementation of the 
Photoshop healing brush. 



Plan
• How can you improve?

– Critique
– Look at good pictures
– Be critiqued
– Missions
– Find something you like

• 20 tricks
• Composition

– Viewpoint
– Rule of thirds

• Harmonic analysis
– Background, clutter
– Gaze, saliency
– Gestalt

• Photos that “pop”
• Portrait

– Lighting
– Makeup
– Digital makeup



What do I know about good pictures?
• Not much: amateur photographer, mostly birds and candid portraits



Is there a science of aesthetic?
• Well, that’s an interesting question…



Are there rules of aesthetic?
• Well, that’s an other interesting question…



View it as a vocabulary to talk about pictures

• It’s like wine: you describe taste with lots of poetic 
and metaphorical words

• It does not matter if they’re meaningful
• It gives you a support to think about it

• If you don’t need it: good for you, ignore what I say



Computational photography
• When studying good photography principles & 

techniques, you might want to wonder:
– Can we automate ?
– Can we facilitate? Provide easier manipulation tools? 

– What are the dimensions of variation, what “aspects,”
or “components” of images are important



How to 
improve?



Take pictures, critique your pictures
• And get them critiqued



Look at good pictures!



Copy photographs



Check out the web



Missions
• Give yourself a theme, constraints
• Look at contests online:

– http://www.dpchallenge.com/
– http://www.fredmiranda.com/
– http://www.nyip.com/sub_idx_pgs/contestidx/wrldwi

de.php
• Work with friends, critique



Tips



Technical points
• Know your equipment
• Understand the parameters

– Shutter speed, aperture, focal length, depth of field
– Debrief your photos, look at the EXIF metadata
– See Lecture 2 & Eric Chan’s slides: http://people.csail.mit.edu/ericchan/tmp/photo-2005-11-11-ec.pdf

• Check your exposure
– Histogram, blinking highlights
– Unless you shoot HDR

• Sharpness matters
– Choose the right shutter speed
– Use a tripod
– Image stabilization rocks
– Focus on the appropriate thing

• Optics matters
– Use a good lens
– Put the hood on



42 advice
• Collected from random books, 
• Just guideline
• When you do an effect, exaggerate. No middle 

ground. In particular, if you break one of the advice 
after, do it frankly

• Don’t just take photos, edit them, study what went 
well, what’s wrong



Composition
• Find a center of interest
• Don’t center everything (e.g. rule of the thirds)

– Careful with autofocus
• Change your viewpoint, move your feet!

– Get close (if you can’t get it good, get it big [John Shaw])
– Try unusual viewpoints

• Try different focal lengths
– Telephoto, wide angle
– Focal length allows you to control the relative size of elements at different 

depth (moon in particular)
• Careful what you cut off

– Sweep edges of frame
• Build on lines and curves

– But careful with near-parallelism
– Careful with converging perspective

• Include framing elements



Framing



Don’t center



Rule of the thirds

National 
Geographic 
Photography 
field guide



Photo John Shaw



Don’t center: Crop



Don’t center, especially for motion



Sweep the frame to check for trouble
• Cropped element, distracting object, non-parallel line



Careful with frame edges



Photoshop



Frame your subject

http://www.fotofinish.com/resources/centers/photo/takingpictures.htm



Use natural frames



Tighten the composition (Photoshop)



Viewpoint, perspective, focal length



Get close
• Our eyes tend to “zoom” and forget how small the 

subject is
• or crop (but then you lose resolution)

http://www.fotofinish.com/resources/centers/photo/takingpictures.htm



Viewpoint
• High viewpoint



Use unusual viewpoints

Photo National Geographic



Avoid accidental alignment

http://www.fotofinish.com/resources/centers/photo/takingpictures.htm



Avoid accidental alignment…
• Unless you mean it



Special effects
• In general, 

accidental 
alignments 
are bad



Lenses

National 
Geographic 
Photography 
field guide



Perspective vs. viewpoint
• Focal lens does NOT ONLY change subject size
• Same size by moving the viewpoint
• Different perspective (e.g. background)

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Focal length & composition
• With the focal length, you control the relatvie size of 

objects at different depths



Try unusual focal length
• Wide angle for portrait
• Telephoto for landscape & architecture



Isolate detail (crop)



Isolate detail
+ boost colors with curves



Detail/pattern



Play with reflections

From Digital Photographer’s Handbook



A little bit of geometry
• Build on lines, curves, convergence, and repetition



Build on lines



Build on lines and curves

From Digital Photographer’s Handbook



Build on lines and curves



Build on lines and curves



Warning: near-parallelsim
• In particular, keep horizon level
• Use crop with rotation to fix this

http://www.fotofinish.com/resources/centers/photo/takingpictures.htm



Try unusual angles

http://www.fotofinish.com/resources/centers/photo/takingpictures.htm



Unusual angles



Avoid near-parallel lines…
• Unless you mean it



Correct perspective (perspective crop)
+ you control reflection and perspective independently



Look for patterns



Look for patterns



Background, clutter
• Pay attention to negative spaces

– Accidental alignments
– Cluttered background
– Sweep the edges of your frame

• Manage depth of field
• Simplify composition



Negative space
• The ground defines the negative space
• Usually overlooked
• Fundamental for balance

– Also for typography

picture figure negative space



Avoid cluttered background
• Again, move your feet



Photoshop



Photoshop



Negative spaces (& Bokeh)



Photo Moose Peterson



Distracting background



Get rid of exit signs



Isolate using blur
• Don’t over-do it 



Simplify, crop, clone/healing brush



From Digital Photographer’s Handbook



Light & color
• Avoid harsh light… unless you want to play with shadows
• Sunrise & sunset are best
• Avoid direct flash
• Cloudy days are great as long as the sky is not in the picture
• For sunny days, shade areas are best

• Use polarizers to reduce highlights, enhance colors
Try black and white

It’s cool
It might address confusing/messy colors



Add fill-in

http://www.kodak.com/eknec/PageQuerier.jhtml?pq-path=317&pq-locale=en_US



National 
Geographic 
Photography 
field guide



National 
Geographic 
Photography 
field guide



Paint light

From Digital Photographer’s Handbook



Correct blown highlights
• Selection based on luminance + curve



Correct blown highlights
• Selection based on luminance + curve



Correct tonal balance



Correct tonal balance



Try black and white
• Tons of options in Photoshop

– Gradient map, saturation, color channels, Lab, 
channel mixer



Color theory
• http://luminous-

landscape.com/tutorials/colour_theory.shtml







Polarizers make colors more vivid
• by reducing glare, especially in vegetation

Photo John Shaw



Landscape: 
• Try telephoto, isolate detail
• Add a foreground focus
• Manage dynamic range



Landscape: put a foreground object

Photo John Shaw



Landscape: put a foreground object

Photo John ShawPhoto John Shaw



Portrait (and animal)
• Exploit shallow depth of field
• Make sure the face is illuminated 

(flash, post-process with photoshop)
• Focus on the eyes
• Shoot at eye level (unless you want a dramatic effect)
• Be patient, work with your subject, take lots of 

pictures
• Don’t ask people to look at the camera
• Ask your subject to do something silly to relax them. 

Take the picture afterwards.



Shallow depth of field







Glasses highlight
• Clone brush



Add fill in light on faces



Add fill in light on faces





They don’t need to look at you



Make them be silly… and wait



From Corrective Lighting and Posing



Shoot at eye level
• Important for small animals and kids

Not good
Better



Shoot at eye level
• Get low!



Or not

From Digital Photographer’s Handbook



Add vignetting



Vignetting

From Corrective Lighting and Posing



Play with reflections



Hardcore Photoshop for portrait
• Vie before/after











Hardcore Photoshop for portrait







Photoshop tailor



What’s your additional favorite tip?



42 Photoshop advice
• Shoot RAW, edit in 16 bits
• Try Lab, you might like it
• Use layers: not destructive, flexible

– There are very smart ways to create masks
– E.g. copy the luminance, invert it, threshold it,  blur it
– http://luminous-landscape.com/tutorials/masking.shtml

• Crop
– Avoid centered subject, simplify composition
– Rotate when important lines are oblique

• Manage contrast and brightness
– Use the curve and layer masks http://luminous-landscape.com/tutorials/command_primer.shtml
– Highlights and shadow
– HDR local adaptation 

• Correct colors and white balance
• Manage focus of attention

– Blur/sharpen
– A tad of saturation/desaturation
– Edge burning, vignetting

• Remove distracting elements
– Clone brush, healing brush

• Minor face makeup
– Remove harsh shadows
– Red eye
– Reduce wrinkles with the healing brush. Do it on a separate layer, partial opacity

• Correct perspective keystone
– Use the perspective crop
– http://luminous-landscape.com/tutorials/perspective.shtml

• Try black and white
• Whatever you do, do it less

– Opposite of previous page (it’s too easy to exaggerate with digital)
• Soft focus vs. Gaussian blur http://luminous-landscape.com/tutorials/glow.shtml
• Improve the sky http://luminous-landscape.com/tutorials/white_sky_blues.shtml



Gestalt



Context: Gestalt psychology
• Early 20th century
• Inspired by field theory in physics
• Holistic philosophy of vision

– “spontaneous” organization
– Opposed to unconscious inference

• Has been integrated recently
into modern framework

• Very popular in design



Prägnanz
• “Goodness”
• “Simplest” possible figure or organization

• Has recently been related to information theory
(simple in terms of amount of information required 
to encode it)



Overview
• After low-level vision,

we only know local frequency content, edges
• Need to organize the image

– Segment by region, find structure



Prägnanz
• Cornerstone of Gestalt
• “Goodness”
• “Simplest” possible figure or organization
• Things are organized spontaneously and assumed to 

be in the simplest configuration

• Has recently been related to information theory
(simple in terms of amount of information required 
to encode it)



Grouping
• By Proximity

• By Color

• By size



Grouping
• By Shape

• By Orientation

• By Synchronicity (simultaneous motion)



Grouping
• By Region

• By connectedness



Grouping and photo
Edward 

Weston





Grouping and photo
Jean-Pierre Sudre



Plan
• Grouping
• Figure-ground
• Completion and illusory contours



Figure-ground
• What is in front (figure), and behind (ground)?
• There has to be one figure and one ground
• Related to occlusion and thus to depth
• Less attention is dedicated to the ground

Picture Dark=figure Light=figure
Redrawn after [Palmer 99]



Figure-ground
• The shape with the best “Prägnanz” is the figure 
• Can be bimodal: we switch from one interpretation 

to the other
– Visible on brain imagery

• But only one at a time

Picture
Redrawn after [Palmer 99]



Figure-ground painting
• Vassarely



Figure-ground pun
• Rubin vase



Figure-ground transition
• +grouping



Figure-ground simplification
• For depth enhancement
• The contrast at the

occlusion edge is enhanced
• The figure is easier to 

extract



Figure ground simplification
• Using rim-lighting

(a.k.a. back-lighting)
• See notes on 

limitations p.27



Closure & Negative space
• George Seurat
• Negative space are enclosed in the picture frame



Visual completion
• We complete the occluded part 

with the simplest shape (best “Prägnanz”)
• Related to continuation and closure

Picture Other possible interpretationsSimplest interpretations

Redrawn after [Palmer 99]



Visual completion
• With no context

• With context

WORKS

Redrawn after [Palmer 99]



Relatable edges
• Completion can occur along relatable edges

Redrawn after [Palmer 99]

Relatable Edges

Unrelatable Edges



Visual completion
• Greg Brown (mural)



Completion
• Marc Riboud
• Completion is challenged



Further reading
Vision Science, from photons to phenomenology

Stephen E. Palmer, MIT Press, 1999
– Excellent reference on all aspects of vision
– Introduces modern theories of Gestalt and visual organization

Visual Perception: Physiology, Psychology And Ecology
Vicki Bruce, Patrick R. Green, Mark Georgeson, M.A. 
Georgeson, Psychology Press, 1996
– Very good introduction to vision following three approaches, 

include Gestalt

Cognition and the Visual Arts
Robert Solso, MIT Press, 1996
– Introduction to visual perception and relation with the visual 

arts



Further reading
Art and Visual Perception: A Psycholohy of the creative eye

Rudolph Arnheim, U. of California Press, 1954
– Seminal work on the relation between psychology and art 

history

The Power of the Center : A Study of Composition in the Visual 
Arts 
Rudolph Arnheim, U. of California Press, 1988
– Art history, on composition and picture layout

Perception and Imaging 
Richard D. Zakia, Focal Press, 1997
– More a design manual based on Gestalt principles



Portraits



From Corrective Lighting and Posing



Pose: chin

From Corrective Lighting and Posing



Pose: waist

From Corrective Lighting and Posing



Arm position

From Corrective Lighting and Posing



Pose: ears

From Corrective Lighting and Posing



From Corrective Lighting and Posing



From Corrective Lighting and Posing



From Corrective Lighting and Posing



Lightin toys



Hair lighting

From Corrective Lighting and Posing



Lighting & nose

From Corrective Lighting and Posing



From Corrective Lighting and Posing













From Photographing People, Portrait, Fashion, Glamour



Make-up
• Scars, monsters, etc.
• “Creative” make-up

– Fancy!
• Corrective make-up

– Hide wrinkles, etc
– Balance the face
– Not limited to the face!

• Make-up for pictures
– Avoid highlights

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Shading and highlighting

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Corrective Make Up
• Depending on

the shape of the 
face

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



An example

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Is it fair?

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Touch-up: too dark face

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Touch-up: silhouette

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Touch-up: undesirable lines

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Touch-up: stretch and arm

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



References



• http://www.nyip.com/sub_idx_pgs/tipsidx/tips_idx.php
• http://www.betterphoto.com/home.asp
• http://www.fotofinish.com/resources/centers/photo/takingpictures.htm
• http://www.kodak.com/eknec/PageQuerier.jhtml?pq-path=2/3/38&pq-

locale=en_US

• Fun interactive demo: 
http://www.kodak.com/eknec/PageQuerier.jhtml?pq-
path=6369&pq-locale=en_US

• http://sd.essortment.com/howtotakebett_rjbg.htm
• http://photography.about.com/library/weekly/aa080502e.htm
• http://www.photosafaris.com/Articles/CompositionsTen.asp

• http://luminous-landscape.com/essays/books-12-
03.shtml



Photoshop refs
• http://www.luminous-

landscape.com/tutorials/instant_photoshop.shtml



DVD recommendation
• Visions of light 
• Scorsese
• http://luminous-landscape.com/essays/ten-movies.shtml

• The Video Journal https://www.luminous-
landscape.com/video_journal/index.shtml



Photo books



Photoshop



Art, science & depiction
• Self-promotion:

– http://people.csail.mit.edu/fredo/ArtAndScienceOfDe
piction/

– http://people.csail.mit.edu/fredo/SIG02_ArtScience/



Cool retouching
• http://medialit.med.sc.edu/aniston.htm

http://www.nppa.org/news_and_events/news/2005/03/newswee
k.html
http://www.eonline.com/News/Items/0,1,12006,00.html
http://www.accesshollywood.com/news/5118659/detail.html
http://medialit.med.sc.edu/isbmag.htm
http://www.glennferon.com/portfolio1/

http://www.fluideffect.com/
Go to Portfolio, click Agree, then click Before/After. 

http://www.i-am-bored.com/bored_link.cfm?link_id=14537



Ethical issues in retoucing
• http://luminous-landscape.com/essays/cloning-the-

can.shtml



Interactive



• Who takes pictures?
• What’s your style?
• What’s your goal? 
• What’s your technique? 

• What’s your favorite Photoshop tool?
• What’s your main challenge?
• What’s your keep rate?



What to do with questionable talks?
• See if they can inspire you



Anecdote about brainstorming
• From Chuck McVinney

– (but my memory might be faulty)
• Interesting technique to think out of the box:

– Brainstorm for a little while
– Then select the stupidest idea that was given
– Work to make it into something useful

• One successful example: 
– A luminaire factory discovered they had a productivity problem. The 

luminaires had to be protected before getting packed, which was done by 
wrapping them into newspapers. Unfortunately, the workers were getting 
distracted and read the newspapers. 

– The most stupid idea during brainstorming was to poke their eyes. 
– The practical solution was to hire blind people, which had a number of 

benefits, in addition to alleviating the journal-reading problem. These 
people traditionally had a hard time finding a job and became extremely 
dedicated to their employer. In addition, the company acquired a glowing 
reputation as a social employer. 



Next time: Markov random fields 

Could not find the photo of an MRF



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


