VFX Project #3: MatchMove
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Overview
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[ Input L

CGI Animation

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.

[ Output J_

Composite Video




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

 Voodoo

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

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

3D models
— *.0bj, *.3ds...




Flowchart

Load virtual camera

3D models Animation Output Video




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
e Input: image sequence (*.tga)
e  Output: voodoo python script (*.py)

3. In Blender: Combine video and 3D model

* 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)
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Stage 1: Get Image Sequence

Digi\i 2.4

1. Open Blender

2. Load video file:

— Change window type to “Video Sequence Editor”
— Select Add —Movie
— Put the strip in Layer 1

3. 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
4. Click “Animation” button



Stage 1: Get Image Sequence
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Stage 1: Get Image Sequence
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Stage 1: Get Image Sequence
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Add = Movie

Sound
Image
Sce
Add a

67 °

Add video




Stage 1: Get Image Sequence

Select input video



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

G«  stat:1 | End: 250 ) 1 Rk

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



1.Set
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b.Start/End Frame
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Stage 1: Get Image Sequence

Finish!
You can find the image sequences in
output directory
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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




Stage 2: Camera Calibration Lo
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Stage 2: Camera Calibration
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[File ] View Help 1.Select the first frame
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TR Sequence Select —c—
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Notice: o_RandSampling: :FindParameterSet: SUCCESSFUL
Notice: after 10808 searchs, select hest one, ratio (supported/input correspond
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Stage 2: Camera Calibration

Select

| File | View Help
Open » Ckaaa l
Save ’ 3D Max Script
Quit Ctrl+Q Blender Python Script
Lightwave 3D H _/
Maya Script
Softimage 3D|XSI
Textfile

CAHV Cameras
Feature Points

SIFT Descriptors

Export 3D Objects

29 [ «l</mp)p) - P

Save results to “Blender Python Script”

File > Save 2 Blender Python Script

Select
SelecEBlenderv... ‘ ¢« B lender 2 ° 5X
Supported formats: and higher”

Blender 2 5% and higher v [

[ OK ” Cancel ]

Select “Export all”

Export of 3D FPoints
Export all
(] Limit the number to | 1500
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Stage 3: Combine Video and 3D Model

Calibration

Camera parameters

Load virtual camera

3D models Animation Otput Vidé
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Stage 3: Combine Video and 3D Model

« Stage 3-1: Load virtual camera (python script from
voodoo)

Stage 3-2: Show background images
Stage 3-3: Load 3D model
Stage 3-4: Set model animation

Stage 3-5: Render video



Stage 3-1 ~ 3-2

l.

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

© GEETS T D FEENEE oo

Delete default objects




Select “Text > Open Text Block” &

X

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”
o 1. Press “Run Script”

Run script




Stage 3-2: Show Background Images

Toggle Full Screen Ctrl Up Arrow

Togale Quad View Ctrl Alt Q

Duplicate Area into New Window

Playback Animation AltA © 2. voodoo,_render_cam
View All Home

View Selected Numpad .

View Global/Local Numpad /

Show All Layers

Zoom Border... Shift B
Clipping Border... AltB
Align View

Navigation

View Persp/Ortho Numpad 5

Image Editor
Cameras

Left Ctrl Numpad 3

Right M Tu r n O n

Back Ctrl Numpad 1 Render Presets

i mwed “Properties’” Panel

Top Numpad 7

Y:10.0806

Camera Numpa

Tool Shelf

Toggles the properties panel di spla.f <,

T

Show Property Panel




JIVFX

Stage 3-2: Show Background Images

~
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Stage 3-2: Show Background Images

Change
background type

Set
1.Number of frames
2.Start frame (1)

All Views

Image Sec

201 -:'ln—‘)_a Enab le “AUtO
Refresh”

) v Auto Refresh

Always refresh image on frame chany



Stage 3-2: Show Background Images

Pp——)

== Set

~— 1.Number of
frames

& ¢ 2 _Resolution

¢ 2
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Set resolution




Stage 3-2: Show Background Images

“voodoo_render_cam”

'v :E.“

< Start Frame:1

e
* || ¢ EndFrame:250 *
Frame Step: 1

Select Voodoo camera
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Stage 3-2: Show Background Images

Toggle Full Screen Ctrl Up Arrow

Toggle Quad View Ctrl AltQ

Duplicate Area into New Window

Toggle Full Screen Ctrl Up Arrow
Toggle Quad View Ctrl Alt Q
Duplicate Area into New Window Playback Animation AltA

Playback Animation Alt A View All Home

View All Home View Selected Numpad .

Vi electe Numpad . View Global/Local Numpad /

View Global/Local Numpad /

Show All Layers
Show All Layers
Zoom Border...
Zoom Border.

Clipping Border...

Switch view to

Clipping Bort

Align View
Navigation
l—ei

Came Switch the current view from perspective/orthographic
Left
Right Numpad 3

Ctrl Numpad 3
Numpad 3
Ctrl Numpad 1

SWi tC h Vi eW to éc'tt':‘”‘ Set the view

Top

“View Persp/Ortho”

| =

B Properties N
@ ObjectMode ¥ | @ ¥ v |7

[T

B Properties N
03 ° @ Object Mode

il

Set view



Stage 3-2: Show Background Images S

Ctrl Up Arrow
Ctrl Alt Q

Duplicate Area into New Window

Playback Animation Alt A
View All Home
View Sel 2 Numpad .
View Global/Loc Numpad /
Show All Layers

Zoom Border...

Clipping Border...

Align View
Navigation
View Persp/Ortho Numpad 5
e Ohlaat ne
— Ui 2 Set the active object as the active camera for this view or scene
Right Numpad 3
Back Ctrl Numpad 1
Front Numpad 1
Bottom Ctrl Numpad 7
Top Numpad 7

Set

Tool Shelf

Cameras > Set Active Object as Camera

Set active camera



Stage 3-2: Show Background Images

You can drag here to see the
camera motions

\““*”””””*“””“”'*”””””"”””'*“””HHHHHHHHHHHHHHH\H\HH\H\HH\HHHHHHHH\H\H\HH

O« sat1 [« eaaso (¢ 70 JREIKIID[orc) RERE : 7 N )

Check background
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Stage 3: Combine Video and 3D Model

Calibration

Camera parameters

Load virtual camera

Composition
| >

3D models Animation Output Vide




Stage 3-3 ~3-4

* Load models
— File = Import = *.obj
» Edit model poses/motions in the video
— Object = Animation = Insert keyframe (or press “I””)

— Fine tuning




Stage 3-3: Load 3D Model

[
il New CtriN
[i Open... Ctrl O

Open Recent... Shift Ctrl O
[ Translate *® Recover Last Session

otate

Recover Auto Save...
===,/ Save Ctrl S

Shift Ctrl S
Ctrl Alt S

Save As...
Save Copy...

Ctrl Alt U
Save User Settings Ctrl U

WIS Bl User Preferences...

Load Factory Settings

Link Ctrl Alt O

Append Shift F1

N
Export

External Data

Load models

(Wl ocout [l scere  [H[]

Blender Render ¥ %)

COLLADA (.dae)

Motion Capture (.bvh)

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

Stl (.stl)

3D Studio (.3ds)

PElEE: Load a Wavefront OBJ File

Select
File 2 Import >Wavefront
(you can also use other file format)




Stage 3-3: Load 3D Model

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

Set poses l posmons for models

@Een



Stage 3-3: Load 3D Model

) render cam

This step needs lots of fine tuning

O s [ ewoo X 7 ) EODEGIE ;| O EE—AE

{01100 [ F [(F2)

F|ne tuning 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

bl & |EEER[amEmE] o
nnnnnnnnnnnn

Frame 80

© GETSEDICTTTED GECED EERNED wsx ¢ | O 6

Set keyframes Frame 15



Stage 3-4: Set Model Animation

0 TR ¢ EETNEE | slender Render

Camera Persp

Convert to
Show/Hide
Move to Layer.
Join

Game

Quick Effects

Constraints

Group

Parent

Make Single User

Make Local

Make Dupli-Face

Make Links. Ctrl L
Make Proxy. Ctrl Al P
Delete. Delete
Duplicate Linked AltD
Duplicate Objects Shift D

Snap Shift S
Apply ctiA
Clear
Mirror

Transform

Undo History Ctrl At Z
Redo Shift Ctrl Z
Undo Ctl Z

@ Object Mode 5

(« set1 [« Ed2i0 )« 210 )

Delete Keyfrar
Change Keyinc

Bake Action

Insert Keyfram

=)L 7 @ Global

You can fine-tune the

a

%)

transformation of objects

in a keyframe here

fied Keying Set, with menu of availabl

a | EEER EEEER
v /UNEED UEEED

ying Sets if undefined

RIS No sy

S0 @) o
=
&
5
T

31

ENER EEEN

© X

All Views ¥
Movie Clip
=R

Image Sequ ¥
CEmTEE)

(2210
7 ot
0500 )

LLL LT
PassIndex: 0 *

Object

Textured ¥

Frames Verts  Faces  Group

Fine tuning
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Stage 3: Combine Video and 3D Model

Calibration

Video Image sequences Camera parameters

Load virtual camera

Blender

Edit Pose/Position

Composztzon

3D models Animation Output Vide



Stage 3-5
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 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 “15' Frame” in Layer 2
— Change scene property to “Alpha Over”

— Set parameters of output video
e Click “Animation™




Stage 3-5: Render Video

& File Browser

@ Info

EA User Preferences

_: Outliner

] X
Properties

__~; Logic Editor

=) Node Editor
Text Editor

= Movie Clip Editor |
&= UV/image Editor Se lect
= NLA Editor Effect Strip...
% Dopesheet sound Add = Image
lé Graph Editor

Mov 3

Add an
ce
1A
ect m v ©

@ Timeline sequence to the sequs

@ 3D View
RIL e ©

Set to Video Sequence Editor Add image sequence (Video Channel)




Stage 3-5: Render Video

T
(% 0001 tga
{7 0002.tga
(% 0003.tga
{7 0004.tga
(%0005 tga
(% 0006.tga
{7 0007.tga
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{#0009.tga
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{#0026.tga
(#0027 tga
% 0028.tga
(% 0029.tga
% 0030.tga
{#0031.tga
(% 0032.tga
% 0033.tga
(% 0034.tga
% 0035.tga
(% 0036.tga
(% 0037.tga
% 0038.tga
{#0039.tga
(% 0040.tga
{# 0041 tga
(% 0042.tga

Relative Path

202 KB
219 KB
214 KB
217 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
216 KB
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216 KB
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216 KB
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(% 0043.tga
(#/0044.tga
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(] 0046.tga
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(% 0050.tga
(% 0051 .tga
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{%0059.tga
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{3 0062.tga
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(# 0065.tga
(] 0066.tga
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(% 0068.tga
{%0069.tga
(% 0070.tga
(% 0071 .tga
(% 0072.tga
(% 0073.tga
{#0074.tga
(% 0075.tga
(% 0076.tga
(%0077 tga
(% 0078.tga
{#0079.tga
(% 0080.tga
(] 0081 tga
(% 0082.tga
(% 0083.tga
{# 0084.tga
(% 0085.tga

(%] 0086.tga
(% 0087.tga
(] 0088.tga
(%] 0089.tga
{#0090.tga
(%0091 tga
(% 0092.tga
(# 0093.tga
(%] 0094.tga
(7 0095.tga
(%] 0096.tga
{%0097.tga
(] 0098.tga
(%] 0099.tga
{#0100.tga
(%0101 tga
{#0102.tga
(% 0103.tga
(2] 0104.tga
(% 0105.tga
(%] 0106.tga
{#0107.tga
(% 0108.tga
{2 0109.tga
(& 0110.tga
50111 tga
{#0112.tga
(% 0113.tga
5 0114.tga
(% 0115.tga
{2 0116.tga
{#0117.tga
(% 0118.tga
= 0119.tga
(& 0120.tga
(#0121 tga
{#0122.tga
(% 0123.tga
(= 0124.tga
(% 0125.tga
{2 0126.tga
{#0127.tga
(% 0128.tga

BN

(% 0129.tga
(% 0130.tga
(7 0131.tga
(% 0132tga
(% 0133.tga
9
(% 0134.tga
(% 0135.tga
(% 0136.tga
(% 0137.tga
% 0138.tga
9
(% 0139.tga
% 0140.tga
=]
{#0141.tga
(% 0142.tga
% 0143.tga
9
(% 0144.tga
% 0145.tga
=]
{#0146.tga
(% 0147 tga
% 0148.tga
= g
% 0149.tga
% 0150.tga
=]
(#0151 tga
% 0152.tga
(% 0153.tga
= g
(% 0154.tga
% 0155.tga
=]
(% 0156.tga
(% 0157.tga
% 0158.tga
& g
% 0159.tga
% 0160.tga
=]
(% 0161 .tga
(% 0162.tga
(% 0163.tga
= g
(% 0164.tga
% 0165.tga
]
(% 0166.tga
(% 0167.tga
% 0168.tga
= g
(% 0169.tga
{#0170.tga
(% 0171tga

(% 0172.tga
(% 0173.tga
#o174t0a
% 0175.tga
{#0176.tga
(%0177 tga
(% 0178.tga
#0179.tga
(3 0180.tga
(7 0181.tga
(% 0182.tga
{#0183.tga
(7 0184.tga
(% 0185.tga
(7 0186.tga
(% 0187.tga
{#0188.tga
(% 0189.tga
(% 0190.tga
(7 0191.tga
(% 0192.tga
{#0193.tga
(% 0194.tga
{3 0195.tga
(% 0196.tga
(%0197 tga
{#0198.tga
(% 0199.tga
{3 0200.tga
(#0201 tga
(0202 tga
{#0203.tga
(% 0204.tga
(% 0205.tga
(% 0206.tga
(0207 tga
{#0208.tga
(% 0209.tga
(% 0210.tga

This time, select all frames (Press A)




Stage 3-5: Render Video

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

44444444444

© =S End20 M« 1 )

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



Stage 3-5: Render Video

Add scene layer

| >

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

6: o © | End: 210 G FEIEIEIEE o sync e lls, PR

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



Stage 3-5: Render Video

You will
Duplicate Area into New Window S e e th e

Sync Markers

Toggle Full Screen Ctrl Up Arrow

Safe Margin

Show Frame Number Indicator

Properties s
anel e (e

iew cte
View all Sequences ome
:-0.02034> M < Z:0
i A - v =\ = | Eul
m, v " B N =
Open sequencer properties panel
B End: 0

Select
~ . View 2 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!

% Render

Image Editor

Render Presets

16 Mitchell-Netravali

v File Extensions

A
v




Stage 3-5: Render Video

Digi\ 2.4

\O¢/° 353 I ARRIER) | o sync '

Preview your video




Stage 3-5: Render Video

o L‘—”—-I-—?

“ ST Choose
= H.264

ineon | AVI Codec
E! Iris tiLayer i)
& pnG 7] H.26 |
-—

& jpec % Radiance IPEG -

] | =

v File Extensior‘

a
5

Fi le path

Select output format

Final Output

Render Presets

N

All Scenes




Demo DR

https://www.youtube.com/watch?v=DzTi1VhdxJk0
https://www.youtube.com/watch?v=0QU4pPnsgbeM
https:// www.youtube.com/watch?v=113fMV3v7Xg

* More examples:

— http://ntuvfx.csie.org/vix/2017/
— http://192.168.1.110/v{x/2017/




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/2017/proj3 submit.php

— http://192.168.1.110/vtx/2017/proi3 submit.php




Grading Criterion S

e Camera motion

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

e Creativity

e Bonus: voting
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o Use different views to adjust the positions and
poses of objects
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Document

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

e Voodoo document website

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




