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1 .gitignore

d i s t

2 LICENSE

Copyright ( c ) 2011 , Claude Heiland −Allen

Al l r i g h t s r e s e rved .

5 Red i s t r i bu t i on and use in source and binary forms , with or without
mod i f i ca t i on , are permitted provided that the f o l l ow i ng cond i t i on s are met :

∗ Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight
not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r .

10

∗ Red i s t r i bu t i on s in binary form must reproduce the above
copyr ight not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng
d i s c l a ime r in the documentation and/or other mat e r i a l s provided
with the d i s t r i b u t i o n .

15

∗ Neither the name o f Claude Heiland −Allen nor the names o f other
c on t r i bu t o r s may be used to endorse or promote products der ived
from th i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

20 THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

25 SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

30 OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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3 Setup.hs

import D i s t r i bu t i on . Simple
main = defaultMain

4 v4l2-capture/v4l2-capture.hs

module Main (main ) where

import Control .Monad ( forM , when)
import Fore ign ( Ptr )

5 import System . Environment ( getArgs )
import System . Exit ( e x i tF a i l u r e )
import System . IO (hPutBuf , hPutStr , hPutStrLn , stdout , s t d e r r )
import System . IO . Error ( tryIOError )
import GHC. IO . Exception ( IOErrorType ( In te r rupted ) , i o e t yp e )

10

import Graphics . V4L2

main : : IO ( )
main = do

15 ( devname , verbose ) <− checkArgs =<< getArgs
e <− tryIOError $ withDevice devname $ \d −> do

f <− setFormat d Capture . (\ f−> f { imagePixelFormat = PixelRGB24 }) =<< ⤦
Ç getFormat d Capture

checkFormat f
i n f o $ ” frame s i z e : ” ++ show ( imageWidth f ) ++ ”x” ++ show ( imageHeight f ) ⤦

Ç ++ ” p i x e l s (” ++ show ( imageSize f ) ++ ” bytes ) ”
20 forM [ ( 0 : : Int ) . . ] $ \ i −> do

withFrame d f $ \p n −> do
i f n == imageSize f

then do
when verbose $ do

25 i n f o $ ”Frame number ” ++ show i
writePPM ( imageWidth f ) ( imageHeight f ) p

e l s e warn $ ” incomplete frame (” ++ show n ++ ” bytes , expected ” ++ ⤦
Ç show ( imageSize f ) ++ ” bytes ) ”

case e o f
Le f t f | i o e t yp e f == Inte r rupted −> re turn ( )

30 | otherwi s e −> i oEr ro r f
Right ( ) −> re turn ( )

writePPM : : Int −> Int −> Ptr a −> IO ( )
writePPM w h p = do

35 hPutStr stdout $ ”P6\n” ++ show w ++ ” ” ++ show h ++ ” 255\n”
hPutBuf stdout p (w ∗ h ∗ 3)

checkFormat : : ImageFormat −> IO ( )
checkFormat f = do

40 when ( imagePixelFormat f /= PixelRGB24 ) $ e r r ” could not s e t RGB24 p i x e l ⤦
Ç format ”

when ( imageBytesPerLine f /= imageWidth f ∗ 3) $ e r r ” cannot handle ext ra ⤦
Ç padding”

when ( imageSize f /= imageBytesPerLine f ∗ imageHeight f ) $ e r r ” cannot handle⤦
Ç image s i z e ”

−− TODO verbo s i t y f l a g
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45 checkArgs : : [ S t r ing ] −> IO ( Str ing , Bool )
checkArgs [ devname ] = return (devname , Fa l se )
checkArgs = e r r $ ”bad arguments ; usage : v4l2 −capture /dev/ video0 ”

e r r : : S t r ing −> IO a
50 e r r msg = ( hPutStrLn s t d e r r $ ”∗∗ERROR: [ v4l2 −capture ] ” ++ msg) >> e x i tF a i l u r e

warn : : S t r ing −> IO ( )
warn msg = hPutStrLn s td e r r $ ”++ WARN: [ v4l2 −capture ] ” ++ msg

55 i n f o : : S t r ing −> IO ( )
i n f o msg = hPutStrLn s td e r r $ ” INFO: [ v4l2 −capture ] ” ++ msg

5 v4l2-examples.cabal

Name : v4l2 −examples
Vers ion : 0 . 1 . 0 . 2
Synops is : v ideo f o r l i nux two examples

5 Desc r ip t i on :
This package conta in s examples us ing the v4 l2 package :
.

∗ v4l2 −capture − dumps PPM frames from a video dev i ce to stdout :
.

10 @$ v4l2 −capture /dev/ video0 > out .ppm@
.

∗ v4l2 −histogram − shows RGB histogram ove r l a i d on mirror image , us ing ⤦
Ç OpenGL/GLUT fo r d i sp l ay .

.
@$ v4l2 −histogram /dev/video0@

15

Homepage : http :// code . mathr . co . uk/v4l2 −examples
L icense : BSD3
License − f i l e : LICENSE
Author : Claude Heiland −Allen

20 Maintainer : claude@mathr . co . uk

Category : Graphics
Build−type : Simple
Cabal−ve r s i on : >=1.2

25

Executable v4l2 −capture
Main− i s : v4l2 −capture /v4l2 −capture . hs
Build−depends :

base >= 3 && < 5 ,
30 v4l2 >= 0.1 && < 0 .2

ghc−opt ions : −Wall

Executable v4l2 −histogram
Main− i s : v4l2 −histogram/v4l2 −histogram . hs

35 Build−depends :
base >= 3 && < 5 ,
GLUT >= 2.1 && < 2 . 4 ,
v4 l2 >= 0.1 && < 0 .2

ghc−opt ions : −Wall
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6 v4l2-histogram/v4l2-histogram.hs

module Main (main ) where

import Prelude h id ing (map, sum)

5 import Control .Monad (when)
import Data .Word (Word8 , Word32)
import Fore ign ( Ptr , nu l lPtr , a l locaArray , peekElemOff , pokeElemOff )
import System . Exit ( e x i tFa i l u r e , e x i t Su c c e s s )
import System . IO ( hPutStrLn , s t d e r r )
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import Graphics . UI .GLUT hid ing ( PixelFormat , histogram , imageHeight )
import Graphics . V4L2

p i x e l : : PixelFormat
15 p i x e l = PixelRGB24

main : : IO ( )
main = do

in i t i a lWindowSize $= Size 640 480
20 i n i t i a lD i sp l ayMode $= [ DoubleBuffered ]

devname <− checkArgs . snd =<< ge tArg sAnd In i t i a l i z e
withDevice devname $ \d −> do

f <− setFormat d Capture . (\ f−> f { imagePixelFormat = p i x e l }) =<< getFormat⤦
Ç d Capture

checkFormat f
25 i n f o $ ” frame s i z e : ” ++ show ( imageWidth f ) ++ ”x” ++ show ( imageHeight f ) ⤦

Ç ++ ” p i x e l s (” ++ show ( imageSize f ) ++ ” bytes ) ”
l e t ( , t exS i z e : ) = break (>= ( imageWidth f ‘max ‘ imageHeight f ) ) $ i t e r a t e⤦

Ç (2∗ ) 1
<− createWindow ”v4l2 −histogram”

depthFunc $= Nothing
tex ture Texture2D $= Enabled

30 [ th , t i ] <− genObjectNames 2
textureBind ing Texture2D $= Just th
texImage2D Nothing NoProxy 0 RGBA’ ( TextureSize2D 256 256) 0 ( PixelData RGBA⤦

Ç UnsignedByte nu l lPt r )
t e x t u r eF i l t e r Texture2D $= (( Nearest , Nothing ) , Nearest )
textureWrapMode Texture2D S $= (Repeated , ClampToEdge)

35 textureWrapMode Texture2D T $= (Repeated , ClampToEdge)
textureBind ing Texture2D $= Just t i
texImage2D Nothing NoProxy 0 RGBA’ ( TextureSize2D ( f r omInteg ra l t exS i z e ) (⤦

Ç f r omInteg ra l t exS i z e ) ) 0 ( PixelData RGBA UnsignedByte nu l lPt r )
t e x t u r eF i l t e r Texture2D $= (( Nearest , Nothing ) , Nearest )
textureWrapMode Texture2D S $= (Repeated , ClampToEdge)

40 textureWrapMode Texture2D T $= (Repeated , ClampToEdge)
matrixMode $= Modelview 0
l o ad Id en t i t y
matrixMode $= Pro j e c t i on
l o ad Id en t i t y

45 ortho2D 0 1 1 0
id l eCa l l ba ck $= Just ( i d l e d f t exS i z e t i th )
d i sp l ayCa l lback $= di sp l ay d f t exS i z e t i th
keyboardMouseCallback $= Just (\ −> ex i t Suc c e s s )
mainLoop

50
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i d l e : : Device −> ImageFormat −> Int −> TextureObject −> TextureObject −> IO ( )
i d l e d f t i th = withFrame d f $ \p n −> do

i f n == imageSize f
then a l l ocaArray (256 ∗ 3) $ \h −> a l l ocaArray (256 ∗ 256 ∗ 4) $ \q −> do

55 histogram ( imageWidth f ∗ imageHeight f ∗ 3) p h
expand ( f r omInteg ra l $ imageWidth f ∗ imageHeight f ) h q
textureBind ing Texture2D $= Just t i
texSubImage2D Nothing 0 ( TexturePosit ion2D 0 0) ( TextureSize2D (⤦

Ç f r omInteg ra l $ imageWidth f ) ( f r omInteg ra l $ imageHeight f ) ) (⤦
Ç PixelData RGB UnsignedByte p)

textureBind ing Texture2D $= Just th
60 texSubImage2D Nothing 0 ( TexturePosit ion2D 0 0) ( TextureSize2D 256 256) (⤦

Ç PixelData RGBA UnsignedByte q )
postRedi sp lay Nothing

e l s e warn $ ” incomplete frame (” ++ show n ++ ” bytes , expected ” ++ show (⤦
Ç imageSize f ) ++ ” bytes ) ”

d i sp l ay : : Device −> ImageFormat −> Int −> TextureObject −> TextureObject −> IO ⤦

Ç ( )
65 d i sp l ay f t exS i z e t i th = do

textureBind ing Texture2D $= Just t i
r ende rPr imi t i v e Quads (u 0 0 >> u 0 1 >> u 1 1 >> u 1 0)
blend $= Enabled
blendFunc $= ( SrcAlpha , OneMinusSrcAlpha )

70 textureBind ing Texture2D $= Just th
rende rPr imi t i v e Quads (v 0 0 >> v 0 1 >> v 1 1 >> v 1 0)
blend $= Disabled
swapBuffers
where

75 u : : GLfloat −> GLfloat −> IO ( )
u x y = texCoord (TexCoord2 (x ∗ f r omInteg ra l ( imageWidth f ) / f r omInteg ra l ⤦

Ç t exS i z e ) ( y ∗ f r omInteg ra l ( imageHeight f ) / f r omInteg ra l t exS i z e ) ) >>⤦
Ç ver tex ( Vertex2 (1 − x ) y )

v : : GLfloat −> GLfloat −> IO ( )
v x y = texCoord (TexCoord2 x y ) >> ver tex ( Vertex2 x y )

80 histogram : : Int −> Ptr Word8 −> Ptr Word32 −> IO ( )
histogram m p q = c 0 >> h 0 >> h 1 >> h 2

where
c i | i >= 256 ∗ 3 = return ( )

| otherwi s e = do
85 pokeElemOff q i 0

c ( i + 1)
h i 0 = h ’ i 0

where
h ’ i | i >= m = return ( )

90 | otherwi s e = do
j <− peekElemOff p i
l e t j ’ = f romInteg ra l j ∗ 3 + i0
t <− peekElemOff q j ’
pokeElemOff q j ’ ( t + 1)

95 h ’ ( i + 3)

expand : : Float −> Ptr Word32 −> Ptr Word8 −> IO ( )
expand m p q = e 0 >> a 0

where
100 e i | i >= 256 = return ( )

6



v4l2-examples v4l2-histogram/v4l2-histogram.hs

| otherwi s e = e ’ 0 >> e ’ 1 >> e ’ 2 >> e ( i + 1)
where

e ’ c = do
s <− peekElemOff p (3 ∗ i + c )

105 l e t t | s == 0 = 255
| otherwi s e = round . max 0 . min 255 $ 256 ∗ l og (m / ⤦

Ç f r omInteg ra l s ) / l og 256
f t
where

f t = g 0
110 where

g j | j == 256 = return ( )
| otherwi s e = do

pokeElemOff q ( ( j ∗ 256 + i ) ∗ 4 + c ) $ i f j > t then ⤦
Ç 255 e l s e 0

g ( j + 1)
115 a i | i >= 256 ∗ 256 ∗ 4 = return ( )

| otherwi s e = do
r <− peekElemOff q i
i f r > 0 then pokeElemOff q ( i + 3) 255 e l s e do

g <− peekElemOff q ( i + 1)
120 i f g > 0 then pokeElemOff q ( i + 3) 255 e l s e do

b <− peekElemOff q ( i + 2)
i f b > 0 then pokeElemOff q ( i + 3) 255 e l s e do

pokeElemOff q ( i + 3) 0
a ( i + 4)

125

checkFormat : : ImageFormat −> IO ( )
checkFormat f = do

when ( imagePixelFormat f /= p i x e l ) $ e r r (” could not s e t p i x e l format ” ++ ⤦
Ç show p i x e l )

when ( imageBytesPerLine f /= imageWidth f ∗ 3) $ e r r ” cannot handle ext ra ⤦
Ç padding”

130 when ( imageSize f /= imageBytesPerLine f ∗ imageHeight f ) $ e r r ” cannot handle⤦
Ç image s i z e ”

checkArgs : : [ S t r ing ] −> IO St r ing
checkArgs [ devname ] = return devname
checkArgs = e r r $ ”bad arguments ; usage : v4l2 −histogram /dev/ video0 ”

135

e r r : : S t r ing −> IO a
e r r msg = ( hPutStrLn s t d e r r $ ”∗∗ERROR: [ v4l2 −histogram ] ” ++ msg) >> ⤦

Ç e x i tF a i l u r e

warn : : S t r ing −> IO ( )
140 warn msg = hPutStrLn s td e r r $ ”++ WARN: [ v4l2 −histogram ] ” ++ msg

i n f o : : S t r ing −> IO ( )
i n f o msg = hPutStrLn s td e r r $ ” INFO: [ v4l2 −histogram ] ” ++ msg
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