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Method : Input grayscale image

1 Construct complete quadtree buttons up ;
Propergate sum

,
min and max of the pixel values .

2. Pruning : prune subtree ( i. a . replace by a leaf )
,

if Max ( block ) - min ( block ) E Q ← user defined threshold

3 . Represent all pixels contained in a leaf
by one grayscale value = I ( mint max ? or . .

= In -
sum

← # pixels in block

4. Coding grayscale values :

A) Traverse quad tree with DFS in Z - order €#z
b) Code ( a ,p ,

s
,
a) = { da - M - E ] , if se o

Ca - PT , if s > -0

with a = grayscale in leaf , P - Value of predictor
s = side length of leaf

Note : Code E E 255, 2557 ,
assuming a C- CO

,
2553

rape
÷choose predictor P

- H " '

÷!t÷÷÷÷÷÷
← - .

- - - - - - - - - - - - - -

Nok : Pn . P2 are always known during
. . - - - - - . . - - - -

step h ,
b/c of E - order traversal - - - - - - - - - - -

- - - - -

E -
PA s

Note: pr , pz must be encoded values ! (b/c these only known in decoder)

either prediction °→oo
gradient for square



5 . Generale Tree code

Traverse Qtree in z - order
, output 1 for inner nodes

,

output O for leaves , encoded and quantized grayscale value
.

Quantization scheme ( simple ) : o → o

- I → 100 1 → I 01
- z → 1100

z → 1101

- 3 → 11100 3 → 11101

r
z

(Unary representation )
- - -

- Bo
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y i ,dFree code : rn oooo 0011 oooo ooo

riot I
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Decompression

1 Reconstruct quad tree from free code

2
. Reconstruct grayscale values :

A -
-

(
Code - Sz t 12 , S L E

{
code th , s > A

[ already known ,
b/c PT , p2 are

already reconstruct

3. Optional smoothing



Results

Faster than JPEG
E - g at r bitt pixel → 2x faster
similar RUSE

-

- E.FI/ICiis-3-DCi-5DI
T

orig - decamp .

bosurfaces_

Definitions : y
function

A fat f IR
'

→ IR is called scalar field .

The isosurgace over scalar field f with iso value P is all points in space

S - Exe R
's

I fix ) =P )
(example : Isolating in mops )

cell
curvilinear grid : .

- oh , - .l l - l l l l l
- • - O - • . - - - .

noyes - ! - f .

! I
-

!

• - a- .
!

-

! !
- .
!

- node
physical space computational space

Implementation :

Os 3D array ,

where Fli ) ④ stores position x of node,

and scalar value fix )



bosun face St over f with iso value t on computational
grid is a surface where for all voxel interesting SF :

Tv : f Cri ) C T A 3- vz : f ( Vi ) > T ,

where { un , . . .

,
v z } are nodes of the vexed

Marohingcubesago2D :

consider all voxels (any order )
calculate signs at its nodes → Ot

, o

triangulate voxel by CUT

ambio - I IOOUS

case !
-

-

t

Et
t -

Uin_µax0otree÷÷::÷÷÷÷÷÷

.
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left node Miki Nd . 24×4 Voxels for Min -Max Octree

Leaves store min and max of scale values over

their nodes

Inner nodes store minimax over children



Obere :

i so surface crosses a voxel region of act ree node v

⇐ mind E T E max V

( quick talk in class t )
→ algorithm : construct Iso surface

top - down

check above criterion → stop if not

Practicaloptimae.at :

Maintain hash table for edges,
store vertex on an edge in the hash table

,
who calculate t

for the first time

potion of vertex on edge RPT is
eerpfpn , pz) =

ftp.4fpzgprtffpf??fpT*PzDigression:StabbingQu#

Problem : I - dim case
q b

it
Given

veiny :
"

; goin :
' ' ' ' r

1- i

-
Wanted : all intervals with a C- Cai, bi ] @

Standard ago : interval free

-
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Thespanspacei
• . g- Ca ,

b ]

Consider [ aid as Points @ b) E R
'

/

i

'

'

bae
"
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"/- Diagonal a > b

Superimpose a lattice of Cxc cells
,

'
-

such that -

1
, points are approx uniformly distrito . among cells

2
. Diagonal intersects cells diagonally,
for not at all ) ⇒ side length of cells along ab b must be equal

• . g- Ca ,
b ]

For each row i in lattice store 2 Lists :
-

⇒ " f:: i.n.ro: : case .
. . . .ci . . . .

to

-

2) L ? = { all pts in row i
,
cols 1

, . . .

, (i - a )
, sorted

by b descending }

z ) For lattice cells on Diagonal :

options : a) recursively geom ele lattice

b) use interval tree , or just simple list

Algorithm

:::÷÷÷÷÷÷÷÷÷:::
"

:*:
t¥¥¥÷÷÷÷÷

.

in row l :

traverse it up to Lebcj ] c E
-

E

for cell le .es : §
/

Tatjana
:

points in

re curse into lattice stored with this cell (option a) Ceil , or traverse into rail tree



Complexity :

Assumption : each lattice cell contains EI points ( intervals ) .

Tcn) = OCK) t OCC) t TCE. )
T T T

inner body first loop Diagonal
of finest loop
+ second loop

⇒ In ) = O ( L • log cynntk ) ; e.g , choose L .
- log n ⇒ Ten ) -

- O ( tk )
L

lsosurfaceovertime-rarying.fi#

Given : N 3D scalar fields for time ti E [ to , . . .

, tu -
D

(write t = it

Trivial solution : one osctree ( span space per time step :

Def : mint ( v ) -
- min over all nodes of voxel v

Max fer ) = may - n -

min ? ( v ) -

Ying
, ;] { ninth )

" temporal minimax of a
Max Crt -

- EEE , ;] { maxed )
(

voxel
" t

Observation : as E - i
,

. . .

,
i

,
the point ( mine Lrt , maxi . CVD

moves around in span space

Def ! voxel v
'has low temporal variation over time interval Ci , 'D

⇒

all points (mine@ I
,
maxed lie in at most 2×2

lattice cells in span space.



Temporalities TN - I

O

T contains all voxels v EV / )
with low temporal variation TIMES Twi '

over time interval Ciii ,
.

A H
and which are not stored at . .

.

.

one of the parents of Ti . T t ? . . Tf
F

V IT ! ) .

- { Voxels with small variations ) voxels
with high
temporal variation

construction

start with all voxels V and Tou
build lattice in span space over V and time interval CQ N - II
check " low variations " for all r EV

,

if true → add v to VCT on)
recursion for TT " "

, Tjyz with V - V( Too - D
.

build ochre for all voxels Ver ft ! ) with

V -
- ( min IN ,

max Ids ) ( no longer complete ochre )



1sosurfacegenoat

Given t
,
E

1) Traverse e TI tree from Toni . . . , TE .

For all nodes Tab on path : a E E e b .

2) For all Tab search associated ochre for voxels ← Question :

u with min baths of Max bae ) ( jus like for " static oetree ") when (how are
"bad

"

voxels returned
3) Filter voxels by testing miner ) EOE maxed ) here

Exam


