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* Download

* Install

* Register

* Take photographs
* Upload

*View
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Microsoft PhotoSynth image browser enables
smooth transition between photos.
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Take care of baselines between photos and
enough overlapping while taking photographs.
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* Generating image
tiles

* Extracting image
features

* Matching images

*Reconstructing
scene

* Generating synth
files

* Uploading files

XXII CIPA Symposium
Kyoto 2009

Uploading photos to the Microsoft server
includes registration of the images.

No comments have been added about this synth yet. You can be the first!
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Detecting network traffic by running
WIRESHARK packet analyzer.

00 Ethernet NIC

{Microsoft's Packet Scheduler) : Capturing - Wireshark

File Edit ¥iew Go Capture Analyze Statistics Help

Network Protocol Analyzer
Handing off plugins ...

99%
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BN EEXEE AesnTL|IEB QAR | #8% %8

Filter: |http.request.uri contains “points" ¥  Expression... Clear A&pply

| Time: I Source |Destination |ontocol ! Info

5 192. . 0. 5 5 GET P Y ‘me, 11 74 . synth_i P ) A 20

.62 192.168.0.110 87.248. GET /dS/photosynth/mé/collections/b2,/9d/83/b29d8374-803d-4b17-b177-92716chd9150. synth_files/points_0_2. =Gk

.12 192.168.0.110 87.248. GET /d5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-h177-9e716cbd9150. synth_files/points_0_3. Eak
66.97 192.168.0.110 87.248. GET /d5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-b177-9e716chd9150. synth_files/points_0_4. 2L
68.15 192.168.0.110 87.248. GET /d5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-h177-9e716cbd9150. synth_files//points_0_5. Al el
69.77 192.168.0.110 87.248. GET /dS/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-b177-9e716cbd9150. synth_files//points_0_6. =G
71.08 192.168.0.110 87.248. GET /d5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-h177-9e716cbd9150. synth_files/points_0_7. Eal
72.4C 192.168.0.110 87.248. GET /d5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-b177-9e716chd9150. synth_files//points_0_8. 2
73.1€ 192.168.0.110 87.248. GET /dS5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-h177-9e716cbd9150. synth_files//points_1_0. b
74.51 192.168.0.110 87.248. GET /dS/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4h17-b177-9e716chd9150. synth_files/points_1_1. =ik
74.83 192.168.0.110 87.248. GET /dS5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-h177-9e716cbd9150. synth_files/points_2_0. 2L,
75.2% 192.168.0.110 87.248. GET /d5/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-b177-9e716chd9150. synth_files//points_3_0. Ak,
75.72 192.168.0.110 87.248. GET /d5/photosynth/mé/collections /b2,/9d/83/b29d8374-803d-4h17-h177-9e716chd9150. synth_files/points_4_0.bin HTTR/1.1 __v_]

[l Frame 2493 (439 bytes on wire, 439 bytes captured)
 Ethernet II, sSrc: HewlettP_1f:b8:a8 (00:21:5a:1f:b8:aB8), Dst: SurecomT_02:75:c4 (00:15:8a:02:75:c4)
[l Internet Protocol, Src: 192.168.0.110 (192.168.0.110), Dst: 87.248.217.233 (87.248.217.233)
[l Transmission Control Protocol, Src Port: proshare-mc-2 (1674), Dst Port: http (80), Seq: 1058, Ack: 42319, Len: 385
F Hypertext Transfer Protocol
= GET /d5/photosynth/mé/collections/b2/9d/83,/b29d8374-803d-4b17-b177-9e716chd9150. synth_files/points_0_0.bin HTTP/L.1\r\n
Request Method: GET
Request URI: /dS/photosynth/mé/collections/b2/9d/83/b29d8374-803d-4b17-b177-92716chd9150. synth_files//points_0_0.hin
Request version: HTTP/1.1
Accept: */¥N\r\n
UA-CPU: x86\r\n
Accept-encoding: gzip, deflate\ri\n
User-agent: mMozilla/4.0 (compatible; MSIE 7.0; windows NT 5.1; GTB6; .NET CLR 1.1.4322; .NET CLR 2.0.50727; .NET CLR 3.0.4506.2152; .NET CLR 3.5.30729)\r\n
Host: mslabs-946.vo. 1Tnwd. net\rin
connection: Keep-alive\r\n

\rin
1>

0100 6d 70 61 74 69 62 6¢ 65 3hb 20 4d 53 49 45 20 37 mpatible ; MSIE 7
0110 2e 30 3b 20 57 69 6e 64 6f 77 73 20 4e 54 20 35 .0; wind ows NT §
0120 2e 31 3b 20 47 54 42 36 3b 20 2e 4e 45 54 20 43 .1l; GTB6 ; .NET C
0130 4c 52 20 31 2e 31 2e 34 33 32 32 3b 20 2e 4e 45 LR 1.1.4 322; .NE
0140 54 20 43 4c 52 20 32 2e 30 2e 35 30 37 32 37 3b T CLR 2. 0.50727;
0150 20 2e 4e 45 54 20 43 4c 52 20 33 2e 30 2e 34 35 .NET CL R 3.0.45
0160 30 36 2e 32 31 35 32 3b 20 2e 4e 45 54 20 43 4c¢ 06.2152; .NET CL
0170 52 20 33 2e 35 2e 33 30 37 32 39 29 0d 0Oa 48 &f R 3.5.30 729)..Ho
0180 73 74 3a 20 6d 73 6¢c 61 62 73 2d 39 34 36 2e 76 st: msla hs-946.v
0190 6f 2e 6¢C 6C 62 77 64 2e 6e 65 74 0d Oa 43 6&f Ge 0.1 nwd. net..con
01a0 6e 65 63 74 69 6f 6e 3a 20 4b 65 65 70 2d 41 6¢C nection: Keep-Al (=]

HTTP Request-URI (http.request,uri), 102 bytes [ Packets: 6258 Displayed: 40 Marked: 0 Profile: Default 7

@ startl g Eudora - [In] 2] wieshark.odt - Openoffi... | [l Realtek 10/100/1000... | <« W8 [7d 03:15
|
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Downloading the binary point clouds from the
MS labs host.

-8 x]
File Edt View Go Capture Analyze Statistics Help ‘
BN BEEXRE|A¢r0TL(ERIQRQAQAN | EDMB % B |
. . {
pol ntS O O . b I n Filter: Ihttp‘request v Expression... Clear Apply ‘
No. ~ I Time. I Source I Destination I Protocol | Info I-:-]
352 11.497158 192.168.0.113 87.248.216.40 HTTP GET /d4/bh0tosynth/m6/co11ecti0ns/4e/ec,/?d/4eec7d49—c92d—4dd9—af‘99—a7173c424660.synth_fﬂes/o.json HTTP/
381 12.704573 192.168.0.113 87.248.216.40 HTTP GET /d4/photosynth/mé/collections/4e/ec/7d/4eec7dd9-c92d-4ddo-af99-a7173c424660. synth_files/points_0_0.k
383 12.715317 192.168.0.113 65.55.179.187 HTTP POST /PhotosynthHandler.ashx HTTP/1.1 (application/x-www-form-urlencoded)
394 13.252584 .168.0.113 87.248.216.40 HTTP GET /d4/photosynth/mé/images/71/4C/18/714C18631E14264CBFD198CIOEAGLAAD. d2i HTTR/1.1
442 14.082499 .168.0.113 87.248.216.40 HTTP GET /d4/ph0tosynth/m6/'|mages/sﬁ/CD/4A/56c04A5624CEQE?418£CC94BAOODZ514 dz1 HTTP/1.1
216.40 HTTP 4 /1 hotosynth mages/SB/la /5 7E8C2EE514FBB121CS

C ect
GET /d4/ph0tosynth/m6/c011ecm0ns/42/ec,/7d/4eec7d49 c92d-4dd9-af99-a7173¢c424660.

568 18. 921865 .168. 0. 87. 248. 216.40 HTTP synth_tiles/points_0_2. t
655 24.856102 .168.0.113 87.248.216.40 HTTP GET /d4/photosynth/mé/collections/4e/ec/7d/4eec7dd9-c92d-4dd9-af99-a7173c424660. synth_files/points_0_3.k
751 38.359522 .168.0.113 87.248.216.40 HTTP GET /d4/photosynth/mé/collections/4e/ec/7d/4eec7dd9-c92d-4dd9-af99-a7173¢c424660. synth_files/points_0_4.k
831 40.451281 .168.0.113 87.248.216.40 HTTP GET /d4/ph0tosynth/m6/co'l'Iect'l0n5/4&/ec/7d/4(eec?d49 €92d-4dd9-af99-a7173¢c424660. synth_files/points_0_5.k
887 92.332885 .168.0.113 87.248.216.40 Bl — e ~o /74 Mepc7dd9-c92d-4dd9-af99-a7173¢424660. synth_files/points_0_1.k v
X
[ Frame 484 (275 hytes on wire, 275 hytes captured)
@ Ethernet II, src: Dell_c7:4f:79 (00:21:70:¢7:4f:79), DSt: SUrecC  Machten Sie die Datei speichern oder online nach einem
® Internet Protocol, Src: 192.168.0.113 (192.168.0.113), Dst: 87.2 Programm zum Offnen der Datei suchen?
@ Transmission Control Protocol, src Port: funk-Togger (1786), Dst EI Name: points_0_t.bin
E Hypertext Transfer Protocol -t Typ: Unbekannter Dateityp, 71,4 KB
& GET /dd4/photosynth/mé/collections/4e/ec/7d/4eec?dd9-c92d-4dd9- Von: mslabs-229,vo.lnwd.net L.l\r‘
Accept-Encoding: gzip\rin
User-Agent: Seadragon\rin ~ph°t°’7 T S I o =lojx|
Host: mslabs-229.vo. 11nwd. net\r\n @ 424660.synth_files/paints_0_1.bin _v_l 1% [ Pl
Cache-Control: no-cache\r\n
\r\n | Datei F
Dateien aus dem Internet kannen niitzlich sein, aber manche frm 7 »
kannen auf dem Computer Schaden anrichten. Suchen Sie nach y Seite v (O Extras v

keinem Programm zum Offnen der Datei baw. speichem Sie sie

nicht, falls Sie der Quelle nicht vertrauen. Welches Risiko besteht? (TNl Search Synths Q

Home o Create  Explore « Blog  Forum

Lion
Rename

agp 3/22/2009
47 Photos - 100% Synthy 4 Vievs

Lion sculpture at monument in Brunswick

Edit

| Text item (), 117 bytes | Packets: 973 / 249

‘Startl {€ Photosynth - Lion - Wind. .. l € 0% von points_0_1.bi... ¥ Photosynth 2.0.1519.16 | “InteI(R) 82567LM Gigabit,

o IPET PR
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PROCESSING scene viewer from
binarymillenium.com

Tutorial

Debug Virdow  Help

| mvase.csy AN

b - {} - M- [ d' - Path|C\SceneViewer\psynthivase.csv

0.0451172441244, 0.165708690882, -0.656962811947, 22,
—0.124477230012, 0.18902155757, -0.760991454124, 12,
—0.107682310045, 0.198488980532, -0.748542964458, 18,
—0.195894673467, 0.164559692144, -0.623100936413, 11,
-0.208198159933, 0.157160192728, -0.698306202888, 3,
—0.264053910971, —0.00713660987094, -0.6395637393, 26,
—0.276242256165, 0.0528783909976, —0.675126850605,
—0.28262090683, -0.00926596391946, —-0.668055713177, 23,
—0.269422471523, 0.0716328769922, —0.684500873089,
—-0.278673946857, —0.103884391487, -0.710687339306, B4 D psynth
—-0.202510342002, —0.0680802613497, -0.581171691418, 3
—-0.261931240559, —0.136007189751, —0.726109564304,
—0.268267035484, —0.118594117463, —0.730604231358,
—0.268627434969, —0.121967591345, —-0.728480875492,

Rl [ psynth | Processing 1.0.3 .

File Edit Sketch Tools Help

available memory to”

funct

p

UP and DOWN Arrows control zoom.

yright

@& Startl # Eudora - [In] | psynth | Processing 1.0.3 | ¥ metrowerks CodeWarrior | psynth N o09:21

XXIl CIPA Symposium
Kyoto 2009

http://www.imagefact.de | mailto: gp@imagefact.de




@ python

A Python script provides converting binary
files into text files.

« The script is provided by binarymillenium.com
« Modifications for generating an AutoCAD

script file are as follows:

sys.stdout.write (' point\n')

sys.stdout.write(str (fbin[0]) + ', °
+str (fbin[1l]) +',' +str(fbin[2])
+'*\n"')

« Use the script command for AutoCAD import.

04 04

oy

Switch off OSNAP



Preprocessing the point cloud needs extracting
points of interest and alignment.

Gate to Meshlab: e
. . [DxBeR2 (=26 2[££ ($Xe®(HER B||&swe -] Loz
Converting DXF into | mee- [e— =T
JO®mmo gﬁg!

Stanford Polygon
File Format PLY

ﬂ:

$ MR E Sk

(>0 - 880 0GONIOLNN[FF

|

M 41 [ M\ Model {Layout] {Layout2 /

MlCDmmand:
[1.9837,1.3019,0.0000 ] SNAF| GRID| ORTHO| POLAR| 0SNAP| DTRACK| LwT| [MODEL ’r}i— v 4
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Modeling discrete structures is carried out
straight in the CAD tool.

Dem ‘Bééri'mder

des Bades Oeynhausen

ieml(ﬁninge;g qupfmans

CARL AUGUSTLUMI
. Freiherm

" “yon OEYNHAUSEY
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MESHLAB open source 3d mesh processing

eshLab v1.1.1 - [pointCloud.ply] B =10 x|
@ File Edit Fiters Render View Windows Tools Help ;li'ﬁl

N
SR

LOG MESSAGES i e VEiLH ; ] h 2 FOV: 60
Started Mode Yertex painting, Face selection and smoaothi T ! : FPS: 641
Applied filter Delete Selected Faces = :

Started Mode Get Info VQVCFC

XXII CIPA Symposium

Kyoto 2009 http://www.imagefact.de | mailto: gp@imagefact.de
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Poisson Reconstruction or Ball Pivoting
Algorithm?

http://www.imagefact.de | mailto: gp@imagefact.de
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Finding the seams and unwrapping the mesh
with BLENDER's UV image editor.

[X ]| 2[SCEnow block [ X | wwwwblendororg 2481 Fa163-632 | Men:14 1M (33.33M) fa_0

ekt | Owel |
Dostie Sicked

i Start| ) tleoder [ Blender (c:\gp\photo... 4« By e

XXIl CIPA Symposium
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Application: Monument dedicated to Major Ferdinand von
Schill, killed 1809 at Stralsund. Head buried 1837 in
Brunswick. A ColorCode 3D image.

' http://www.imagefact.de | mailto: gp@imagefact.de
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Getting the ribbon. From Google 3D warehouse
to the Google Earth 3D buildin

g layer.

o ke @ Denkmale von gp - Google 3D-Galerie I I

|&-8

: /2 Denkmale von gp - Google 3D-Galerie - Windows Internet Explorer i & D|5|
@:\ Y IE http:/fsketchup.google.com{3dwarehouse/cldetails?mid=acfa3734f 3c573a1cc1F87751951 e6fERct=mdcciprevstart=0 j 21| X IGw::-:wg\e L~

= _r Seite » Q}Extras N @v

Modelle vl Suchen

wistringen

Google 3D-galerie

Denkmale nd®)
von gp : <> T{ﬂz‘;’ﬁ
3D-Modelle von Denkmalen aufgenommen mit Photosynth b % A

Deutsch ¥ | Anmelden

wid “Hybrid | Karte | Satellit |

]

\

Modelllen m|t MeshLab. SketchUp. Blender 4 Neustadtam  Wedemark 4

I d ! A Babenberge / Gifhorn N

1 \ o [
Aiedcle * &aer( ORahden S & Garbsend \93 0 W°"5b“r9 Nam
) : AR ¢ A RO oo
Diese Sammlung bewerten 2 GEspeikampebPeieishagen= " Lis ST SEdemissen ]
Keine Bewertungen L /) @ e ﬂ HANNOVET 4 0. P “')'
- < } {abbecke A 592'"9“‘“““ Y aunschweigi

< Bad Poras prmge Sarste

g In Google Earth betrachten = Oetha“/g\ej’ﬁes%alsxca og"’“'“';, H“deshem WD,,e,,bm, Helmsteat

P Herford VA Idendof J ___‘3

Sie konnen den Eigentiimer kontaktieren. um Erganzungen vorzuschlagen oder Feedback |- \% A o Salzggter Sehoningen.

Bielefeld™"8ad b ol I AT

zu geben e L\lm‘f‘ £ i

°

WH eim
Burg
Seesen Halbers!
Guslsv Wermgerode

e(-g;@gas I«uLu 1gsbedinclgsre

Ergebnisse filtern

Modelle in Denkmale | Sortiert nach Datum =l

Ergebnisse 1 - 3 von ungefahr 3 (0,2 Sekunden)

8 Ferdinand von Schill
von gp

Monument in Eru

Obelisk Oelper

von gp

Monument in remembrance of...
Earth b

# Denkmal Todtenhausen

von gp

tzung der Richtlinien melden

Modelle

-
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The Google Earth 3D building layer —far in the
background the city of Brunswick.

R Google Earth L o [=] 3}
Datei Bearbeiten Ansicht Tools Hinzufiigen Hife

= — R =i - 7
¥ Suchen K0\ & || & O |& i X | -

Anfliegen | Unternehmen suchen | Route |

Anfliegen Bsp.: Baumwall, Hamburg

v Orte Inhalt hinzufiigen
= M&S Meine Orte

# [JED sightseeing.
Wahlen Sie diesen Ordner und Kicken
auf "Tour abspielen’, um die Tour 2u

| Schwiilper

@ Netzwerk:-Link ohne Namen

2 Obelisk.
Denkmal Schlacht bei Oelber 1. Aug,
1

&3 Temporére Orte

# M obelisk

Denkmal Schlacht bei Oelber 1, Aug.

1809
>
A
¥ Ebenen
=] * Primére Datenbank
3] Geografie im Web

OJ== strafien
# M) 30-Gebaude
O & strest view
=0 \F Grenzen und Beschriftungen
O ' Verkehr
@ C18$ wetter
2] D‘;{f Galerie
& [J€* Google Ocean
# 0@ Globales Denken
# O F Interessante Orte
& O[] mehr
M Gelande
Image ©2009 AeroWest

Imagel©12008/GeoContent msGOOSle

9/ft

Bildaufnahmedatum: 4. Mai 2006 52°16'56.45" N 10°30'15.87"E Hohe 243 1t Sichthohe 268 ft

| A Adabe p |Ig Google Earth ‘ « W8 [Z3 o037

& Startl ] AutoCAD 2004 - [C:\gp...l (& LEO Ergebnisse Fir "be... l € thelmageFactory - Win. .. I € Internet-prasentation ... I & Denkmal

XXIl CIPA Symposium
Kyoto 2009
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Visiting the ImageFactory
www.imagefact.de/monuments

'WO rkﬂOW 3D Object Reconstruction from Photosynth Point Clouds

[ ) M 0 d e I S X3 D O i o s Open source Software like MESHLAB and BLENDER are powerfull tools for
for 3D Objoct Roconstruction mesh processing, rendering and animation. Access to Photosynth point clouds

. closes a gap in the working chain from recording to 3D object reconstruction. A
[ ) SC rl pt B — digital camera delivers the range maps, MESHLAB does the mesh processing
and with BLENDER'’s UV image editor the scene becomes a realistic look.

[ ] Refe re n C es b : Click into the lefticon to enlarge the workflow chart.
=1

Click here for downloading the contribution to XXII CIPA Symposium,
Kyoto, Japan [PDF 1.1 MByte]

Monument in remembrance of Dukes Karl Wilhelm Ferdinand and Friedrich
Wilhelm of Brunswick who died during the war of liberation against Napoleon
(1at 52.259693, long 10.530974).

X3D - download the model [zip 1.1 MByte].

Ferdinand von Schill was a Prussian officer who revolted against French
domination. Schill was killed 1809 at Stralsund on May 31. German patriots
obtained his head for the dedication of the monument 1837.

Visit Google Earth at lat 52.25645 and long 10.54157 to view this monument in
it's environment.

View the VRML model. | Go to Photosynth!

View the Berghauptmann as a Photosynth!

EPTENEN s are uploaded to the GOOGLE 3D WAREHOUSE and belong to the
collection Denkmale.

Click here to visit the collection of monuments constructed from
Photosynth point clouds

XXIl CIPA Symposium
Kyoto 2009
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http://www.imagefact.de/monuments

We come to the conclusion:

* Microsoft Photosynth takes internet imagery to
reconstruct a 3D photomodel

* Data source is the photo and it‘s EXIF information only

* The bundle of photos is presented to the
Web community for browsing through

* Access to the cloud of feature points W
enables 3D construction and mesh processing R
for visualization

* Required equipment refers to touristic needs

i

XXII CIPA Symposium
Kyoto 2009
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