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Overview
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Matchmove is a technique of estimating camera
parameters from an input video sequence so that
computer generated imagery (CGI) could be
seamlessly inserted into the sequence.

Example
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Composite Video



https://www.youtube.com/watch?v=DzTiVhdxJk0

Environment Setting

 Blender

— Version 2.6.2 http://download.blender.org/release/Blender2.62/

— Using version higher than 2.6.6 might get error while running voodoo
python scripts

e Voodoo

— Version 1.2.0 http://www.viscoda.com/en/voodoo-download

e Other options
— Free: Blender + ICARUS
— Pay: boujou + 3D Max, boujou + Maya, ...

3D models
— *.0bj, *.3ds...



http://download.blender.org/release/Blender2.62/
http://www.viscoda.com/en/voodoo-download
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Flowchart (detailed)

e Three main stages:
1. In Blender: Split video into image sequences
* Input: video

e  Output: image sequence (*.tga)

2. In Voodoo: Camera calibration/tracking
« Input: image sequence (*.tga)

*  Output: voodoo python script (*.py)

3. In Blender: Combine video and 3D model

e Input: 3D model, video, voodoo python script (*.py)
e  Output: video with 3D model

4. (Option) Edit your video with other software (ex. Adobe
After Effects, VideoStudio, PowerDirector, Final Cut)




Stage 1: Get Image Sequence
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Stage 1: Get Image Sequence

1.
2.

Open Blender

Load video file:

— Change window type to “Video Sequence Editor”
— Select Add —Movie

— Put the strip in Layer 1

Do sequence:

— Frame
* Set number of frames and resolution of frames
» Choose output file type (Targa, *.tga)
— Time interval: select start and end of the sequence

— Choose output location

Click “Animation” button




Stage 1: Get Image Sequence

T o Blender Render %

User Persp All Scenes

A Blender 2.62

Image Editor

Render Presets
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b Credits
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® Manual
b Blender Website
b User Community

@ Python API Reference

(1) Cube

@ Object Mode > 0 A7 e clobal %

Start up Blender
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Stage 1: Get Image Sequence

Select
Add 2> Movie

=
Sound
Image

Sce

1] b T =2 e ]| Mo Sync

Add video




Select input video



2. Right-click to drag the strip to the “1st Frame” in Layer 1

..... =) —= Am

Edit layers (Right click and drag, left click to set)



1. Set
a. Resolution

b. Start/End Frame

& swp

& pps

E| Iris

& rnc

& jrec

E| |PEG 2000

@ NEeora 4

(& Targa Raw - - || .
2. Set file types to Targa(TGA) » 3. mOd'zy output
—— | irectory

3 gl -

Do video setting
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Stage 1: Get Image Sequence

Finish!
You can find the image sequences in
output directory

tga 0002tga 0003.tga 0004.tga 0005.tga 0006.tga

o o o o TARGA WSS TARGA (RS TARGA RS TARGA [ N N
Click Animation | |y |y |Hy (Fy| |Fe
0007 tga 0002.tga 0009.tga 0010.tga 0011tga 0012.tga

Sl TARGA RSN TARGA RS TARGA [RSSN TARGA RS TARGA [ N

0016.tga 0017:tga 0018.tga

TARGA [ TARGA (S TARGA |8

L |\'_) | {'{\"_/\; 1 {';;)
0022.tga 0023.1ga 0024.1ga

TARGA [SS TARGA (S TARGA |8

“ EndFrame: 210 *

24 fps S l
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You’ll see playing
video and
increasing frame
number

Render image sequence



Stage 2: Camera Calibration

Image sequences

Load virtual camera

Edit Pose/Position Composition

3D models Animation Output id




Stage 2: Camera Calibration

1. Open Voodoo

2. Open 1mage sequence:
— Select File = Open = Sequence
— Select the first frame
— Set Move Type to “free move”

3. Track:
— Click Track button

4. Export Python script:
— Select File = Save = Blender Python Script
— Save .py file (Blender 2.5x and higher)
— Export all
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Stage 2: Camera Calibration

e ———— e
&] View Help Select

Open 4 Sequence Ctrl+5

Save * Initial Camera Ctrl+I File 9 O en 9 Seuece

Quit Crl+0Q

CAHY Cameras
Feature Points
Import 30 Object

camera tracker | \' B

0

Use Voodoo to load image sequence




Stage 2: Camera Calibration

rﬁ Noodod r s e e

[File ] View Help 1. Select the first frame
Open 4 Seguence Ctrl+5 o
Save 4 Ini:al Cpponces (eX. 0001 °tga)
Quit  Cl+Q I Sequence Seled e

I Divectorr: il srsEevincomenDesktopdTRI T201 Linput_sequence Buose

File Template: #### toa Help

etart: 1 End: 210

Step: 1 Total: | 210

Interlace: Move Tpe:

2. Select “free move” =
(general moving of camera) )

0 W b St

ifree Mowe

Choose and set sequence



o_RandSampling: :FindParameterSet: SUCCESSFUL
after 1808 searchs, select best one. ratio (supported-/input correspond
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Stage 2: Camera Calibration

Select

1 File = Save = Blender Python Script
[File | View Help SeIeCt

AT
SDPEH ' _ l Select Blenderw... ‘ “Blender 20 5X
ave * 3D Max Script ~
Quit  Crl+Q Blender Python Script swpered oot N higher”
Lightwawve 3D UH d
. - MMaya Script

[Blemier 2 S and Tagher

ot [ coa |

Softimage 3D[XSI
Textfile N

—
CAHV Cameras |
Feature Points
SIFT Descriptors

- - I |

Export 30 Objects

s s S@l@CE “Export all”

Export all
[7] Limit the number to | 1500

o [ o=

23 (¢ <</ - -

Save results to “Blender Python Script”
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Stage 3: Combine Video and 3D Model

Video

Load virtual camera



Stage 3: Combine Video and 3D Model

e Stage 3-1: Load virtual camera (python script from
v00doo)

« Stage 3-2: Show background images
« Stage 3-3: Load 3D model

» Stage 3-4: Set model animation

« Stage 3-5: Render video
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Stage 3: Combine Video and 3D Model

Video

Load virtual camera



Stage 3-1 ~ 3-2

1.

Open Blender
Delete default objects
Load Python Script

Change Window Type to “Text Editor”
Select Text = Open Text Block

Select the *.py file (exported from Voodoo)
Click “Run Script”

Load Background Images

Change window type to “3D View”

Select View = Cameras =2 Set Active Object as Active Camera
Load background images

Set the parameters of background images




Stage 3-1: Load Virtual Camera

Press “a” twice to select all objects,
then press “Delete” on your keyboard

Delete default objects




Change window
type to
“Text Editor”

Select the Python script
Load python script  exported by Voodoo



Stage 3-1: Load Virtual Camera

2. Return to “3D View”
. 1. Press “Run Script”

+ | B3 R

Run script




Stage 3-2: Show Background Images

Toggle Full Screen Ctrl Up Arrow
Togagle Quad View Ctrl Alt Q

Duplicate Area into New Window
Playback Animation Alt A

View All Home
View Selected MNumpad .

View Global/Local Nurnpad /
Show All Layers

Zoom Border... shift B
Clipping Border... AlLB
Align View

Mawvigation

View Persp/Ortho Numpad 5
Cameras o X:2.3087 - Image Editor

h ¥:10.0806 ¥
Left Ctrl Numpad 3

T N Z:3.9377 >
Right Numpad 3 u rn O n
Back Ctrl Numpad 1 oy il
Frort Numpad 1 ({9 Pro » erties 2 Panel =
Bottom Ctrl Numpad 7
Top Mumpad 7
Camera Numpac
25

Tool Shelf

Toggles the properties panel display

L

Show Property Panel




Stage 3-2: Show Background Images

= voodoo_ren

Ao
Open image

Image
1 ] 2 o

h R R R R

3

und image




Stage 3-2: Show Background Images

e o€t
1. Number of frames
2. Start frame (1)

Select
“Image Sequence”

Enable “Auto
Refresh”

“ Auto Refresh
Always refresh image on frame chan

Change
background type



Stage 3-2: Show Background Images

EENIE  senderRender 5 A

T

Z:-3.9708

All Views ¥
Movie Clip

FEE

Il 0105 [ 7 [F28

Image Sequ ¥
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All Scenes

Set
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frames
2. Reslolution

Render Presets Ol: =)

Start Frame: 1
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GEESTTID :
Co:300 | e 100)

11 16 | Mitchell-Netravali ¥

N =

' Overwrite ' File Extensions

[

Set resolution




Stage 3-2: Show Background Images

“voodoo_render_cam”

=4 (=

Select Voodoo camera




Stage 3-2: Show Background Images

Ctrl Up Arrow
Ctrl A
Duplic it indow

Home
Home MNurnpad .
Murnpad . Mumpad /
LEell Show All Layers
rm Border...

Clipping Border...

Camerg witch th ew from perspec

Left

T E
Right Numpad 3 LGP
Ctrl Nurmpad 1

B Properties

M

Mode s 5 e

®:% ;

GO sert1 ]

=] ode

e /@

Set view
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Stage 3-2: Show Background Images

Toggle Full Screen Ctrl Up Arrow

Ctrl Alt Q
Duplic

Playba nimation

ted Murnpad .
w Global/Local Mumpad /

Show All Lay

Mumpad 5

Camera

Set
22 Cameras - Set Active Object as Camera

Set the ac amera for this

LR L5

Set active camera

4




Stage 3-2: Show Background Images

(Moo (&[] erder e 5 S

=] O All Scenes

Make sure “voodoo_render_cam” is selected

© £ voodoo_render_cam ¢ | <

Camera Persp

Start: 0.100

All Views

Movie Clip

Image Editor

Render Presets

< Endfrome:250 -

241ps

You can drag here to see the
camera motions e

@objectMode 5| @ 5 % +&) L~ G clony L_p) L) (o=

A

ump to previousinext keyframe

4 ] IR ) o sync offalllr |

Check background
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Stage 3: Combine Video and 3D Model

Video

Load virtual camera



Stage 3-3 ~ 3-4

* Load models
— File - Import = *.0bj
« Edit model poses/motions in the video
— Object = Animation = Insert keyframe (or press “I”")

— Fine tuning




Stage 3-3: Load 3D Model

o [kl (o) Cy) o

i nNew N

& open... ctr o
Open Recent... Shift Ctrl O
28 'W Recover Last Session

Recover Auto Save...
!._ .!. ! _;-:.

= Save ctrl s
Save As... Shift Ctrl 5
Save Copy... Ctrl Alt 5

Q User Preferences... Chrl Alt U

Save User Settings ctrl
Load Factory Settings

Link Ctrl AlL O
Append Shift F1

| Delete |
(calculatd

Export
External Data

) quit

Load models

|
2

COLLADA (.dae)

Mation Capture (.bwh)

Scalable Vector Graphics (.svg)
Stanford [.ply)

Stl (.stl)

3D Studio (.3ds)

e - Select
s File > Import >Wavefront
(you can also use other file format)




Stage 3-3: Load 3D Model

/

ad

You can set the transform of your
objects to edit their positions and
DOSEeSs

Set poses / positions for models



Stage 3-3: Load 3D Model

This step needs lots of fine tumng

o EESEED

HH

O ses [ wome X ) ZKDEEIE : €1/

Flne tunlng You can drag here to see whether your tumng is
correct or not
(is the object located at the correct position?)
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Stage 3-4: Set Model Animation

1. Select the frame that you want to insert
a key frame
2. Select
Object - Animation - Insert Keyframe..
3. Repeat multiple times

Frame 1

Ok sot: [« evawo J- w0 ]

Frame 80

Set keyframes



Stage 3-4: Set Model Animation

0 ETRNER| Y EEN RS | et § | 8

Camera Persp

You can fine-tune the
= transformation of objects

Join

Game

in a keyframe here

Constraints
Group
Track

Parent

Make Single User

srobns SEER SEEER [FENE

Make Dupli-Face
Make Lirks.. crL >
Make Prosy, ctrl Alt P
Delete.. Delete All Views &

Duplicatelinked  AltD
Duplicate Objects  Shift D

Object

Movie Clip

" F
Delete Keyfrar | o+ keyframes for specified Keying Set, with menu of available Keying Sets if undefined il g
Change Keyinc

Snap shift s
Apply A
Clear Bake Action...
Mirror

Transform

Undo History Ctrl AltZ Ofse: _

Redo Shift Ctrl 2
Undo iz
@ ObjectMode % 1% B0 7@ co ¥ [am SEnEE 8 & Frames Verts  Faces  Group

) GETED EEIE

Fine tuning
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Stage 3: Combine Video and 3D Model

Calibration

Camera parameters

Video

Load virtual camera



Stage 3-5

* Add image sequence
— Change window type to “Video Sequence Editor’
— Select Add = Images and select all images
— Drag the strip to the “1%t Frame™ in Layer 1

e Add scene
— Select Add = Scene
— Drag the scene strip to the “1% Frame™ in Layer 2
— Change scene property to “Alpha Over”
— Set parameters of output video

e (Click “Animation”

9




Stage 3-5: Render Video

El python Console
& File Browser

@ Info

|:=_I' User Preferences
T= Outliner

@ Properties

& Logic Editor

=) Node Editor

B Text Editor

% Movie Clip Editor

== uvimage Editor

= NLA Editor
*" DopeShest
% Graph Editor
G Timeline

@ 3D Vview

il i

Effect Strip...

D «
o . i
00 @n Imade or Image sequence

Select
Add - Image

T 0 Lhe sequenc

G‘Q G:O

Set to Video Sequence Editor

Add image sequence (Video Channel)




Stage 3-5: Render V

ideo
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This time, select all frames (Press A)
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Stage 3-5: Render Video

5|
pe Drag the strip to the
“1st Frame” in Layer 1
il

Edit Video Layer (Right click and drag, left click to set)




Stage 3-5: Render Video

Select

EEREE Add > Scene > Scene

Add scene layer

Drag the strip to the
“1st Frame” in Layer 2

©: 6

CO D (resl[sal| e[l R o] o Sync v )% e =721 [

Edit scene layer (Right click and drag, left click to set)



Stage 3-5: Render Video

You will
see the
Properties
Panel

Select
View - Properties

Show Properties Panel

Select
Blend - Alpha Over

Set Blend Type



Stage 3-5: Render Video

Set scene camera to
“voodoo_render_cam”

Enable!

Select Premultiply Set scene camera




Stage 3-5: Render Video

Check output setting again!




Stage 3-5: Render Video




Stage 3-5: Render Video

@ Cine
=
=
=
& Rad
& F

Select output format

Final Output

Press !

Finish !!
Oh yeah!!

[ Mitchell-Metravali v




Demo

 https:// www.youtube.com/watch?v=DzT1VhdxJkO
* https://www.youtube.com/watch?v=QU4pPnsqbeM
* https://www.youtube.com/watch?v=1{3fMV3v7Xg

e https:// www.youtube.com/watch?v=B8LNInMM3Wg
o https://www.youtube.com/watch?v=BM5EmTM;jFy0

* More examples:
— http://ntuvix.csie.org/vix/2015/
— http://192.168.1.110/v{x/2015/



https://www.youtube.com/watch?v=QU4pPnsqbeM
https://www.youtube.com/watch?v=QU4pPnsqbeM
https://www.youtube.com/watch?v=1f3fMV3v7Xg
https://www.youtube.com/watch?v=B8LN9nMM3Wg
https://www.youtube.com/watch?v=BM5EmTMjFy0
http://ntuvfx.csie.org/vfx/2015/
http://192.168.1.110/vfx/2015/

Submission

* You need to submit:
1. Artifact video: final video with CGI
2. Raw video: video without CGI
3. Report in html/pdf format

* Upload a compressed file (including raw video and
report) and your artifact to the submission website.

— http://ntuvix.csie.org/vix/2015/proj3 submit.php
— http://192.168.1.110/vix/2015/proj3 submit.php



http://ntuvfx.csie.org/vfx/2015/proj3_submit.php
http://192.168.1.110/vfx/2015/proj3_submit.php

Grading Criterion

e Camera motion

e Model motion: ex. moving on the ground vs. flying
* Video completeness: ex. story

* Creativity

* Bonus: voting
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- %7 Cameras > Set Active Object as Camera
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FAQ
T voodos :

) T

Controls Ctrl+K R
Draw Options Ctrl+D VIeW 9 contrOIS
Carnera Parameter Ctrl+P

30 Scene Viewsr

Maodelling Tools Ctr
) ) Parameter Settings ks N i
FPaint Track Editor = Set Default
Module on/ off Max. Comers: 900,000 D
4 Detection W/ Enable Gauss Mgma:  0.70 D UETAR AL
Harris ® Relative bMin: 1 000e-05 0
DLineCorner O
Susan o Seals Factor: 004 [}
Foerstner O Adaptive Parameters Flags
SIFT O Window Size for Density: a2
a2 Correspondence An... ! Enable Wit o [0 [7] Adaptive
Cross Carrelation (O
; KLT Tracking ® ) o Bt
SIFT Matching O peasity Tinesh.. : [ Dexiv. Gauss
Synthetic @]
| | 4 Outlier Elimination  # Enable Additional Parameters
Estimation depe... @ Win, Size for Locel Maxe:
Rotation+Zoom QO
| e - Deriv. Cranss Sigma: 1.000 i
Translation @]
F-I atrix O
Known Camera ]
4 Estimation ' Enable
Rotation @
Freehove )
4 Final Estimation W/ Enable
Estimation depe... @
Apply l [ 0K l ’ Cancel
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FAQ

e Use different views to adjust the positions and
poses of objects

| Camera
| view

view

Front
view

Set
view
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B Blender® [C\Users osner op\CS t_animation.blenc
W& © L Deroutt [ <[22 (i scer

+ Add lights

& Surface
& Metaball
F Text

A Armature

H Lattice

A Empty
sCiSFIE!

Add - Lamp

. . L, Force Field

A, Group Instance




Document

» Blender official website
— http://www.blender.org/education-help/

e Voodoo document website

— http://www.viscoda.com/index.php/en/voodoo-manual



http://www.blender.org/education-help/
http://www.viscoda.com/index.php/en/voodoo-manual

