PCT/AU00/00569

1/73

WO 00/72130

OO OO~ OO OO S
—l -—
ORREERARARERS o wd |[o
] MF iy
il H1 30 ) g a
=2 v:
OROSSORORIRORNER &<
o e 2e e e e e e s

TEXT FIELD
ADDR 2
TEXT FIELD] -

OREROREROROERS
OO0
OROROERORIONS

OROROROSORISERD
RONONORORORORS ONS

1
I
! r
t
1
(I
< ron
UN] i 1otzitmae-d
Lo oy
N I
N
I T
- Pred boh
: ::: m | 1
o/ 1
A1
< =
- O
—
)
O
(RN}
o % \ 1 o
m w oo =5 11a
15 <l | 1Dy
o7 =0 =
< =z ~C
Z
: A

SUBMIT
GRAPHIC




WO 00/72130 PCT/AUB0/00569

2/73

NETPAGE
APPLICATION p—~—13

SERVER

Ut

NETPAGE
PAGE eepvEr | 10

St

NETPAGE
PRINTER [ @Y1

ialll! <=
2,
J

)
@
N




WO 00/72130

10\

3/73

Ny

REG
SERVER

-

PAGE
SERVER

-601-

=]

T

SERVER

APP

15

J

D
SERVER

\11 72j

0

PCT/AG00/00569

SERVER

PAGE




WO 00/72130

PCT/AU00/0056%

4/73
E NETPAGE PAGE SERVER
- 10- CONTENT
: OBJECT
'
]
: %
] *!  GRAPHIC
: ELEMENT
: 5\
'
' | DOCUMENT * PAGE *| INTERACTIE
DESCRIFTION 0 DESCRIFTION & ELEMENT
:
i % * %
' | DOCUMENT * PAGE * FIELD
. INSTANCE CO— INSTANCE C— YALUE
1
3
: FAGE ID 4———-—-..._\
S SO T = <
e B Bt 5 1 ______________
. NETPAGE * VISIBLE
| pocuMeNT ] NETPAGE KO GrAPHIC DATA
: Is
! 7
: *|  INVISIBLE
; 5| CODED DATA
3
]
; ? 50
: ol I
i
! INVISIBLE
! 4~ TAG
! PAGE ID
' PHYSICAL WORLD FOSITION




PCT/AUN0/00569

WO 00/72130

5/73




WO 00/72130

6/73

PCT/AUO0/00569

ACQUIRE IMAGE DECODED
& SET THRESHOLD |~ €0 39
IMAGE & 21 REED-B0LOMON | 54
THRESHOLD DECODE
THRESHOLD 20 ENCODED |
& SEGMENT [ >~ DATA 57
SHAPE z5 SAMPLE
LsT 5 6'_,_\5 DATA POINTS [
COMPUTE o4 3D PEN
MOMENTS 35 XFORM
SHAPE 25 4 INFER
MOMENTS 3D PEN XFORM
FIND Lo PERSPECTIVE
RING TARGET XFORM =%
ROTATION INFER
& ASPECT PERSPECTIVE XFORM[ ™~ 92
FIND CORNER
M axis ARGET | T 28 POINTS 3

29
| YAW } Y _p

FIND PERSPECTIVE
TARGETS

FIG. 7




WO 00/72130 PCT/AU00/06569

7173

101




WO 00/72130 PCT/AUDG/0056%

873
143 w1

181
105

125

121




PCT/AUM0/00569

9/73

WO 00/72130

Ol 9ld

2001a0L0Rd || sxaiaw [ _a31a SIYLG J0SNZG
JOSNIS |} -oF1E0ov || dosNas azn a3l el AOVIAI 499
rri~—| AN 0RO | SRGs | MouvNIAI | TH000-L AT
HH Q@M. y ) el M Hﬂ NMMM @tM MH NQM H
| il HE o B B -] L e R R B R i T R B B e e - — —
— n.n-r hl
G114 ANOO TVLIDIA-01-00TYNY 4/ TATIVEVA 4/l NOSN3G
|

I D e i

A ] ,
0471 NMOd-Nad SNg 10¥INOD ANY Y1VA ‘G5T3aaY 305830034

3T T T 13 con  IT

|
HIOYNYI WY AJOWAN LIN9¥I0 ATI0HINGD
isi~- aton | || dossmooud || B2 HEV4 || aNvdasvd @mm\,_mumzﬁ:
7= s i—
\; ) e e — - ——
vel  Ghl @bl Vi SH0LONANI %
- P (—y|SF0Ly oS3

cgl” TTTTTTOF T
9d  zu



WO 00/72130 PCT/AUQ0/0056%

10/73
009
601 f%
\\\
ol4
| giian | 615
T 616
] [~
T ——

a'_\
1 617
610
N
N
\\_\
606

619




PCT/AUGH/08569

WO 00/721390

.. n ............. i|ll=gﬂ.__,ﬂ..rlﬂl.l ,5\\“._

. == R R N




PCT/AU00/08569

_ WO 00/72130

12173

o004

s

|

i

WIS

"7 @5‘-

D A A A 4

o

o0z
¢

FIC. 124



PCT/AUB0/00569

WO 6072138

13/73




PCT/ATOG/6056%

WO 00/72130

14/73

A YE

— - e - GC9 -
v 999 159 L9 99-GI9
YHOMIAN NOMEAN A0VAAALNI
WI0T AovdlaN | 1} HeYH anr9 413H NEET
T E T == l._ pr P~ ~
afute s vt Sl IR | |
=2 =2 A/ TATIVIVS
o e . ~ @

SMNd T0ALNOD ANY V.LvAa ‘es3dday

1L J0 rey  emy 17

LINO¥ID ATTIONINOD

71 Y1438 0=A4S-Hom 5450 4 || 40863003d || q\ydadvg \/_Hv%_\,_mumz(@
R A - SR A B piaess sttt

s LS/, ost
5Nid W3S 0334S-HOIH V[ umoso NSHoLonant e
1T ©% 11 959 pr o e
- 209/, el =
237104800 | [33T1031N02 s il ks
ANIONZ N — oG
INR 3AVIS | | LNTId S 2o




PCT/AU00/00569

WO 60/72130

15/73

Gl Ol

“ SITI0ULNOD \.\\"\Qm@
_ SEIEY _
_ _
669 HW
| }
BN !
| 409, SNd WIYAS d3346-HOH 209y | boL
! :
AN 17 / __1||||\k;|
| [¥ET1103IN0D o ve M-NEETI08mN00 A 4IHD VO
BNENGTE INION3 A“rv 3OAIYLAVD
|| INEA 3AVIS SALSYA - N/ N Sionw N _ NI
| |
T4 TL 77 |-
“ oNd VINAS d3A45-MOT "
1137 < 0 1L
_ _

B I L 6
_ /7

068 | _ _ o o o o | eoge



PCT/AU00/00569

WO 00/72130

16/73

9l D4
AYIHLNINA
oL/ ErWEN -o0gg Lo g9/ 0/,

T T ) S \ ..fil-i-!i.f ....... o
INAS
a7 3ovasmi Ar!lv MWWMQ%”_ A— JOLISO4N0D
op —Ly| dYAHINR AAYOT N— /¥ANOLATYH

_ =< -

P— J A
“ SHOLONW 1 6% *5e o 05
MMN e “ 1A 7-1g 19A31d INOLNOD

[, O |
s son1T ronl] conl ]
| (21 7331vavd J¥AA0INA 33a024d 3330234
_ Hw oY1 XY 449 EPIR
|
| 11 17
N 80553003 e ,
| snd 10¥LINOD ANY YLVd ‘ssadaay
§
B _; —-Jf---—— 1T
UL a7 1viN3s @adds-moT | YN V| 4 YINES d33AS-HOMH
_r-fi-.Mw. ..... | ang T-;--.Mw. .....
L ~\ P 659 \
ond YI¥3s A3346-M01 6oy Snd YI¥3AS da3ds-HOIH

— et — - — Ay v m— e ban e e mn e e o]



17/73

FIG. 17




WO 00/72130 ' PCT/AV00/60569

18/73

300 300 300

=A==

74,
S A
AL

AP
s

300
312

315
319

/

32

FIG. 15




WO 00/72330 PCT/AUGO/00569

19/73




S

20/73

T )
v
o .
7877
7))
. Y

)

/

7

FIG. 20




WO 00/72130

PCT/AUBY/00569

21173

NETPAGE
USER ~_ 825
66\ DIRECTORY
01
DEFAULT
G000 E01
____________ * '* /—/ (‘J
. NETPAGE % *| NETPAGE *;  NETPAGE
' PRINTER USER i PEN '
Tttt ) USER D «—] TTTTTTTTTYt )
B502 &0
oo~ DG W [
ACCOUNT
NAME
NAME, o BALANCE
TELEPHONE
' * SET
GLOBAL PAC\%%NT 21
S16~ PREFERENCES TOUNTINED
| PUB SIG KEY
gﬁ’ﬁ{}gg\( PRIV 5IG KEY
LOCALIZATION SECRET
817~ BIOMETRIC HA'\,{/?{%%T_‘NG L 822
AN
SIGNATURE FINGERPRINT L
SIE~1 BIOMETRIC BIOMETRIC [~ 212
SIGNATURE FINGERPRINT

FIG. 21




WO 00/72130 PCT/AU00/00569

22173
WEB * % x|  SURFACE
TERMINAL NETRACE NPE
TERMINAL ID PRINTER 1D
PUB SIG KEY SECRET N\ &fo
— PUB 5IG KEY *
LOCATION
c09 ~ * 62 e
- 862
f—/
NETPAGE NETPAGE E11
PRINTER PEOV PRINTER *
ACCOUNT PROVIDER
BALANCE PRI PROV ID e
/_/
TAG 1D
814 815 800  |LOCATION
oM~
! NETPAGE 1 &12
tUSER !
NIB *| NETPAGE CURRENT
PEN SELECTION
NIB D PEN D +——] CAPTURE TIME
. KEY-EXCH KEY TN |REGION
~ 01 &1 |PAGE ID
E24 . o ~
826
swi?lwl’? : FAGE '
] I
825~ E :--fg’f’fﬁ_:
SHAPE
SiZE
COLOR &30
TEXTURE

FIC. 25




WO 00/72130 PCT/AU0C0/00569

23/73
' NETPAGE NETPAGE
NETPAGE
——| S APPLICATION APP PROV
PUBLISHER PROVIDER ACCOUNT
—~ APF PROV ID BALANCE
E06 P Py
E03 E27
* *
PUBLICATION —[> APPLICATION:
—~ APPLICATION D
807 CERTIFICATE ‘4
~ o
804 64 N
01 APPLICATION FAVORITE
SUBSCRIFTION USER 65 | APPLICATION
FREQUENCY AAS D «—1  [PRODUCT TYPE
PUB SIG KEY
~ % PRIV SIG KEY ~ *
E08 — % E25
02 805 E00
el 1 ____K:/_, U S f.'./.
1 NETPAGE i NETPAGE
I PRINTER ! ! USER i

FIG. 24




WO 00/72130

——————————————

PCT/AUQ0/00565

PAGE 5% ! RESOURCE CONTENT | O
SERVER v ' DESCRIFTION T |  OBJECT
SERVER D «—1 ~ 777 ) OBJECT ID
B4z X
* B4 340
*|  DOCUMENT
DOCUMENT <>—* FOCUMEN
DOCUMENT 1D
APF 1D " 55’;/ A
USER ID
/_/ r-'I“"-'-_'*— —————— L]
836 51 GROUP \  TERMINAL 1
ELEMENT ' ELEMENT !
o1 TR ’
B34 B35 535 E32
\..\ ¥ k-\ *
FORMATTED * PAGE * 1 FORMATTED [*
DOCUMENT 1 DESCRIPTION ] ELEMENT
PAGE GIZF
SCALE FACTOR 5’J ZONE +—
USER ID N\
50 832 58
* * *
DOCUMENT * PAGE *|  ELEMENT
INSTANCE <>—m INSTANCE INGTANCE
DOC INGT 1D | PAGE 1D «
CREATION TIME CREATION TIME
USER ID USER ID
PRINTER ID PRINTER 1D BACKGROUND
FIELD
E31 830 &1 DIGITAL INK.
e ; ~
' TAG i B35
: MAP ;

______________

FIG. 25




WO 00772130 PCT/AUQG/00569

25/73
T T e T 3 T '.
NETPAGE (O _*, ) |
| MUEESE 1SmrTi DOCUMENT 1---i APPLICATION |
TR . 856 -
00 } %1 FORMATTED | &0+
ED
-4 ‘Document 1 &94
A S ! 851
! %} DOCUMENT .@:9;_: NETPAGE |
1771 INSTANCE 7771 PRINTER
f oo - on oy oo A N o o ow we gm ommg e e un e e ma El
' e . b
L %) PAGE 1% &0z
TtOINSTANCE T
E30
,  STATIC_ 1 '
i ELEMENT 7 o43
P T \
HYPERLINK
\ ELement. O
TERMINAL LA | t-mmmmmemmmees
Esaeer (K mmmmmmnmnmee :
' FIELD ! '
~ F— eevenr 2%
E359 Y-
PAGE SERVER |

y
L COMMAND I~ 846
i ELEMENT




WO 00/72130

26/73

PCT/AUO0/00569

STATIC
ELEMENT

7
43

STYLE * STYLE
ELEMENT OBJECT
E47 ST B54
TEXTFLOW | *
TEXT
ELEMENT OBJECT
TEXTFLOW ID 845 ' E55
pGEL 1 OBIECT
N N
E42 E56
TG e
N M
E50 E57
BERST | "B
N .
851 __ 855
YRS [T “RRE
N N
E52 859
SCRIPT * SCRIPT
ELEMENT OBJECT
N
EB5 E60

FIC. 25




WO 00/72130

PCT/AU00/00569

HYPERLINK \  TERMINAL 1

ELEMENT i ELEMENT !

GZPKLIBAHON D femTe N -
|

ALIAS REQD | N 839

DESCRIPTION 54
f‘/

&4 * e .
FORMATTED , FORMATTED
Sotene P TEREMERE

&1 &35
HYPERLINK ,  ELEMENT 1
INSTANCE —[> INSTANCE !

TRANS D . 77777 T
g N 832

862 255

GENERAL
HYPERLINK

HYPERLINK :<} SELECTION

ELEMENT ! FYPERLINK

44 FORM

 HYPERLINK
SUBMIT DELTA

FIG. 30

~ E65

~ E64




WO 00/72130 PCT/AU00/80569
28/73
'\ GROUP | HYPERLINKED | HYPERLINK
' ELEMENT ;<]_ GROUF [ ' ELEMENT !
""""""" 7 B
E355 Vo lol2) G444
T
GROUP -
| ECEMENT 892
w1 _TTmm T . ooneEe '
. FIELD TERMINAL
FORM K== ELEMENT —[>: ELEMENT
APPLICATION 1D I S A Wiy *
FORM 1D+~ ;\45 XE59
LIFETIME N
55; 56 | FORMATTED \ FORMATTED 1
NEXT FIELD —“[>; ELEMENT
VERSION g5 ] <= = T ol
| x l«/ «| 869 835
FORM * FIELD \  ELEMENT 1
INSTANGE [  INSTANCE - “*> INGTANCE :
EXPIRY TIME _ TrmmEmeTe N
— E70 E32
E6E
[T -
FORM . FIELD
| STATUS ! value [~ &7
A | DIGITAL INK
E72

FIG. 52




WO 00/72130 : PCT/AU00/00569

29/73

DIGITAL > a S5TROKE

INK GROUP
CREATION TIME
873 —
E74 ?
*
I NIB :
STROKE ; e :
/-/ L C;-_.-J
875 805
PEN
POSITION
TIME OFFSET
XY POSITION
XYZ ROTATION
7 FORCE
~
76
i CHECKBOX 1
; FIELD :’V &77
: TEXT i
' FELD T 878
FIELD bmmmmmmmmmmas
ELEMENT <]— s ]
|1 DRAWING 1._ 879
FIELD NAME ! Y
HIDDEN F'ELD
/—/ ——————————————
E45

' FIELD




WO 00/72130

CHECKBOX
FIELD

PCT/AU00/60569

30/73

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

>¢ FIELD :
i ELEMENT !

nnnnnnnnnnnnn

————————————

CHECKBOX - )

. FIELD 1

e [P e
BOOLEAN

TEXT \ FIELD

FED [ EfeMew

TEXT
FIELD
VALUE

TEXT

SIGNATURE
FIELD

SIGNATURE
FIELD
YALUE

DIGITAL SIG

————————————

——————————————

——————————————

X FIELD "
“‘D' ELEMENT !

—————————————

nnnnnnnnnnnnn

; FIELD .
_[>' VALUE !

______________




‘WO 00/72130

31/73

PCT/AUD0/00569

v

RECEIVE
STROKE

v

IDENTIFY
PAGE

v

RETRIEVE
PAGE

v

IDENTIFY
PAGE
ELEMENT

BEE

~ EEC

~ EE7

—~

AFPFPEND

STROKE 70 FIELD

DIGITAL INK

APPEND STROKE
TO BACKGROUND
FIELD DIGITAL INK

v

COFY
STROKE TO
SELECTION

' INTERPRET
! DIGITAL INK !

YES /’895

HAS
HYPERLINKZ

|yl ACTIVATE

HYPERLINK

v

Py
E91 .

FIG. 35



WO 00/72136

32/73

PCT/AU00/00569

——————————————————————————————————————————————————————

™ M o oew v e M B B MM e e Ml TR S v e S ED ED W e e v ke G ER AN am v W Y W W

SIGNATURE
FIELDZ

NO

CONVERT

YERIFY

FIG. 254

DIGITAL INK DIGITAL INK AS
TO TEXT SIGNATURE
228 Ye3
= v v
ASSIGN ASSIGN CREATE
TRUE AS TEXTAS | | DIGITAL
FIELD VALUE FIELD VALUE | 934 | SIGNATURE
r~ v
201 ASSIGN DIGITAL
905~ " “SIGNATURE
AS FIELD VALUE
v v
-B895-

TR M e o e M A i e A B W W R W RS R ED m e e e v EE AR A e e e e A S L e R e AR e W M e e e e e

e e R e e e G M e e Y Y MR EE SR A e mw e A U R W T e R M b w e e e

- ol




WO 00772130

33/73

FPAGE SERVER
COMMAND
ELEMENT

~— 906

HIDDEN

PAGE SERVER
COMMAND-

~— 907

ON SELECTED

/N

PCT/AU90/00569

FORM
COMMAND q

PAGE q
COMMAND

DOCUMENT q

COMMAND

FIC. 59

Fokm 908
T | oo
oo
GET FORM
STATUS [~ 911
uiese | orz
Yice (o3
GET PAGE
STATUS [ 914
DUPLICATE
DOCUMENT [~ 915
RESET
DOCUMENT [ 916
GET
DOCUMENT |~ 917
STATUS




WO 00/72130 PCT/AU06/00569

34/73
* v :
DESLRIPTON ! DOCUMENT ~_ 856
! ]
mE < | | T ’
SUBJECT PR : RIGHTS
PUBLIGHES | CONTENT ACCOUNT
CONTRIBUTOR oo ! |BALANCE
TYPE 840 7
FORMAT
IDENTIFIER gz1
RN R e *
* RIGHTS
PELATION RIGHTS
COVERAGE HOLDER
7 AN HOLDER ID
842 918 P
o200 o1
COPYRIGHT B .
»  NETPAGE
FEE ' USER
~ ~ T
212 E00

FIC. 40



WO 00/72130

A A e ke — — ia =

35/73

PCT/AU0)/00569

[} 1
\  NETPAGE | FAVORITES
b USER ust 922
AT ’ 01y -
ECO
*
*|  FAYORITES
ENTRY [~ 925
DESCRIPTION
AN
o224 925
\_\ /J
FAVORITES FAVORITE
FOLDER ITEM
* ? AN
FAVORITE FAVORITE FAVORITE
DOCUMENT PAGE HYPERLINK
DOC INST 1D PAGE ID APFLICATION 10
~ % ALIAS REQD
o726 " oz7 X TRANS ID
1 I
S o
1 DOCUMENT i FAGE ' 925
1 INSTANCE ' ' INSTANCE
E31 E30

FIG. 41



WO 08/72130 PCT/AUD0/00569

36/73
T 1
' NETPAGE | HISTORY
 UseR | ust [ 929
00 ?
%
HISTORY
TEM ~— 950
DESCRIPTION
CREATION TIME
AN
HISTORY HISTORY HISTORY
DOCUMENT PAGE HYPERLINK
DOC INST ID PAGE 1D APPLICATION ID
. LINK 1D
g =1 ALIAS REGD
951 952 | TRANS 1D
P o poTTT T 3 \f\
v POCUMENT ! FAGE 1 935
\ INSTANCE ' ' INSTANCE
E51 B30




WO 00/72130

PCT/AU00/00569

37/73
APFLICATION D FAGE REG PRINTER
(PUBLISHER)| [ SERVER SERVER SERVER
f‘/ : - - ' H /—/ E /_/ ; /‘J i
71 GET ID 2 10 1 601 |
_ | 1 |
=~ DOC ID+51 | : |
| 1 |
}.L
AFF 1D, < 64 | :
ALIAS ID, «— 65 i |
gggu’& NT =T !
ENT, >
DIGITAL SIGNATURE, N i
MULTICAST CHANNELS [
< USER D, <80 :
PRINTER. ID, «— 652
CERTIFICATE !
PAGES, -
MULTICAST CHANNELS
s
50— PAGE D5
OBJECTS (MULTICAST) - -
&41 B62
, PAGE L *| HYPERLINK | * & HYPERLINK
' SERVER | REQUEST [ ' INSTANCE !
SooIoToLL REQUEST ID + bt
! NETPAGE +____| EXORYOIME I\ ) NETPAGE
: USER | PRINTER ID ,  FRINTER |
~ ~ 52 N
800 934 802

FIG. 44




WO 00/72130

PCT/AUM/00569

38/73

PAGE REG ID PAGE
PRINTER 1| sERVER A || SERVER APP SERVER ||SERVER B
601 [ IPEN D, 10a o 7T 2 106
s R
E D,
u .
CLICK PEN ID, < &1 : ; :
(APP 1D) 64 | | ,
50 ||~ USER ID <« &0 : : }
(ALUAS D)« 65 | , |
53 —» | SERVER ID, - | |
52--—’-i HREQ ID, | |
B4 |LINK ID, - ,
— ! (TRANS 1D FGET | 5"'II
| gAuAs ID)) CETID |
| -
| DOC 1D + 51 |
| I
: SERVER 1D, HREQ D, - )
| APP 1D,
DOC 1D, DOC
HREQ ID
APPID
USER 1D, =
PRINTER 1D « 652
S BO > PAGE D5
-

PAGES

FIG. 45




WO 00/72130

39/73

PCT/AUDD/00569

PAGE REG ID PAGE
PRINTER || 5ERVER A || SERVER APF SERVER || SERVER B
~ HAN A ~ ~ |
601 |{FENID, 104 17Ty 2 100
PRINTER ID | ,
PAGE D, || ! | | |
CLicK PEN ID,+—1 |- &1 : | |
APF ID « &4 : | |
s0 |[STeERD«60 | | |
ALAS ID«— 65 | , |
T } == ]
52— HREQID, | : |
gg_p ITRANS D, [T ! a
—> A . =
IALIAS 1D, || AHAR TP : |
56— IEgRM |DA } |
IFORM DATA >
] CERTIFICATE , |
| ’ |
l 1
| “GET 1D” :
" ;
: "~ DOCID +51 1
! |
: SERVER ID, HREQ ID, ~
: APF ID, DOC ID, DOC
= HREQ 1D
APFP ID
USER ID, =
PRINTER ID « 62
< 50— PAGE D5

FIG. 46

PAGES




WO 00/72130 PCT/AU00/00569

40/73

APP

AFP

PAGE REG PRINTER
PROVEES || server || server || PROVIDER | proviDek
(MERCH) (FUB)

H >0 SN Y L
702 “HREQID, o o, 1, 7o | 72
z | |
| 1 i
G4—» APPID, : |
53— SERVER ID,
52 'HREQ D, ! !
:CREDITA ‘3 :
| | SERVER 1D, :
|  HREQ 1D,
' | CREDIT A :
—HREQ D, !
| CREDITB :
l |
62— PRINTER ID. ;
CREDIT B ‘
|
CREDIT B =

FIC. 47




WO 00572130 PCT/AUC0/0569

41173




42173 .

FIGC. 51



PCT/AT00/00569

WO 00/72130 )

43/73




44173

550
552
526 528

FIG. B3




WO 06/72130 ' PCT/AUGO/00569

45/73

FIG. 55

44

LY v
\ {
A v ’r
~ LN
LAY LAV 2 N s r 4
> _——— L), b
" ..-.




WO 00/72130 : PCT/AUGG/00569

46/73

FIG. &



WO 00/72130 PCT/AU00/00569

47173

> 5 > 9

572

> 9

FIG. 60




WO 00/72130 . PCT/AUD0/00569

48173

Az
<::“:S>YNN

ROLL

SURFACE

FIC. 61




WO 00/72130 PCT/AU00/00569

49173
optical
ZA : %xia
h hib : surface
)

FIC. 62




WO 00/72130

surface

50/73

PCT/AU00/80569




WO 00/72130 PCT/AUG0/60569

51173

physical{ |optical
axis axis
Y E
- ®

tilted
surface




WO 00/72130 PCT/AU00/00569

52/73

physical
axie

NolNoRRoORNSC
[ [z [=] [4 [5] [~ 582

T TN e TR S T o3 TR
w2y 30 A B B 584

FIG. 66




WO 00/72130

PCT/AU00/00569

53173
EQ
NUMBER EQUATION
2
m = k(—— + 1)
1 J3
2s
m=-—+k
2 3
~-1)
uw=k—-1
. |2
o 1
4 ~ 3
5 8 = Zarcsin(—-—z—*——) = 63.4° = 1.11 radians
10 +2./5
2
n=10v>+2 = 10[§IJ +2
6 K
r<k| fr=2
7 6 10
8 s=2k
.k
9 B = 2arcsm§i
10 s2 2t

FIC. 67




WO 00/72130

PCT/AUGH/00569

54/73
EQ
NUMBER EQUATION
11 sin@ = cosdcosy
12 2Dtana
13 S = T+ Dtana
14 d = D~ Stan@
15 dcosH(tan(8 + o) — tan(6 - 1))
16 dcosO(tan(0 + o) — tan(6 - a)) = m
dcosf
17 cos(|0] + o)
18 cos(|9] + a)
" © = szcose
cos (0] + o)
20 |®07
_ cos o

FIG. 65




WO 00772130 PCT/AU00/00569
55/73
EQ
NUMBER EQUATION
o1 q = 20L'n0)c082(|6'l +a')
22 g = Za'nfdcosecosz(le'] +a')
cosz(IB] + o)
2
23 _ 2anfdcosfcos o
cosz(lel + )
2anfd
24 |97 5
cos8(1 - tan |8} tanor)
o5 dg = 2anfD
26 g = 2onfdcos0

FIG. 69




WO 06772130 PCT/AU00/00569
56/73
EQ
NUMBER EQUATION
27 0
sensed ~ 0
—d
28 0
P pivot = S
R-D
29 > 0
Vpivot~— sensed — Ppivot - Psensed = S
R-D+d
30 > 0
N = M|o
1
R -
31 - rY
Vcontact— pivot — Rl)—\:}l
> > >
32 Veontact— sensed ~ Vconract—— pivor ™~ sz’vot - sensed
> > 17
33 Veontact—tag = Vsensed—1ag M Veontact— sensed
..9
34 Pcontact = Ptag + Vcontact —tag

FlG. 70




WO 00/72130 PCT/AU00/0056%
57173
EQ
NUMBER EQUATION
35 | Ypen T Vrag
36 ¢P€n = _d)tag_(bsensor
37 VYpen = ~VYiag
A
T
38 | As<3
39 Piy1— Py = Ag
40 | Pr—@ip1—P)| = Ag
Ao = 2T
41 ST 2




WO 00/72130 PCT/AU00/00569

58/73

EQUATION
AC-BD
AD+ BC

0
1

0
0
1
0

FIG. 72

lboo
E )
< QD
e oo e LReoeo
e R N
- e o S O oo L 1
: . ! a it
M P L oo .
=
Py
L0 O oo b
3 LR . o
i I i
i o
= e =

EQ
NUM
42
43
44




WO 00/72130

59/73

PCT/AU00/00569

SIS
oD
2R e
1o+ 4+
OO R
< QA
< <
5
E AN
g o,iu [N
e -
[F1}
O
N
R,
33
R I,
g : .
S O O e o T S e R
ok mo No Do
1l
o Kk o o1 o - oo
= iy
-_0 0 O m‘x .bo!o.
I i I
[an]
o = >
=
83| ¢ 2 %




PCT/AUGH/00569

WO 80/72130

60/73

v, Ol

1000
rtoo|l
ooro| = &
0001

3

408 +4dV =1

0%

6%

ag-ov =3
[ 0 0 0 ]
YH-TD Dd 94D +HA HO-HAd P
=ty =t
aog+9av = A- a9 aa
TH + 3D HTI  DA-HAD HAA+DHD gy
NOILYND3 WNN

D3




PCT/AU0D/00569

WO 00/72130

61/73

G Ol

1+ +3H-T9)f rod (940 +HQ)! "o -v4a)r
0 0 0 0 cd. g
04 +2av a4~ 20) ad =AW A=A
L TH+ND HT DA -HAD HIT+DD ¥S
110 0]
0000
ooto| ™ A
0001 €g
I 0 0 0 ]
I+YH-T0  DH DJAD+HA HI-D4Ad Py = S
aog+aav = d- 20 aa
TH + 3D HT Da~HAD HAQ+DHD (4
NOILLYND3 NN

[0




PCT/AUG/00569

WO 00772130

62/73

9L Ol

I
0
£ hg Hm
o 1S
1+ +XH-19)r o4 (OAD +HOI (HO-Dd)r
0 0 0 0 _o.s ,
(708 +Aav)s AS- 08 q4as =W ="
(TH +34D)S HAS (Oa-H40)s  (HAA+DI)S 9g
1000
0100 |
oosol = A
000§ Gg
NOLLYNO3 WNN

03




PCT/AU00/00569

WO 00/72130

63/73

LL Ol

1+ +5408 +94QV + HOV - HAQ)[ + (D42 + HA) +*X(HD — DA Q)[]

0
(Fog +aaV)$s +4308 +¥73as .
(HADd +HAAV +9Ag = DOV)S +4(0q - HAD)S +Xx(HAT + DD)S

69

1+ +JH~T9) + (D40 + HAO)f +x(HD ~ DIQ)S]
0
@Fog+aav)s +4g08 +x70as
(TH +X9)S +4(0a - HAD)S + ¥x(HAQ + 9D)S

89

NOILLYNO3

WNN
VE|




PCT/AU00/00569

WO 00/72130
.64/73
EQ
NUMBER EQUATION
abe
p2Dinf €
h 1]
81 at bi Ci
MpZD = 1di ei fi
i hi i
62 X
Pg = MperZD y
1
63 aix + biy +ci
P2 = dix+eiy+ﬂ
gix+ hiy+i

FIG. 75




WO 00/72130

PCT/AUOG/R0569

65/73

EQ
NUMBER EQUATION
64 % = CG+DFH
65 % = CFH-DG
66 %,E = ACG-BDG+ADFH+ BCFH
di
67 ST DE
ei
68 |g - CF
f_
69 s = ADE + BCE
71 hi = J(DH+ CFG)
79 i =J(BDH-ACH+ADFG+BCFG+D+1
73 sin29+00529 =1
74 8 = arctan(sin6, cos0)

FIG. 79




WO 00/72130

PCT/AU00/00569

66/73

EQ
NUMBER EQUATION
75 %‘ = A(CG + DFH) + B(CFH—-DG)
¢ = Aa+ Bb
76
B - A(DE)+ B(CE)
77 S
-8 f = Ad+Be
- i = AI(DFG - CH)+BJ(DH+ CFG) +1J+1
i=Agi+Bhi+1J+1
80
c—Bb
81 A=
_ [-Be
82 A= d
c~Bb _ f-Be
83 a  d
cd—-Bbd = af—Bae
84
" B(ae—bd) = af-cd
B = af—cd
86 " ae-bd

FIG. &0




WO 00/72130

PCT/AU0G/00569

67/73

EQ
NUMBER EQUATION
87 f_(.@&%} e
A ae—-b
d
A= f(ae —bd) — e{af — cd)
88 - d(ae - bd)
A= aef — bdf — aef+ cde
89 d(ae —bd) .
A=" bdf + cde
90 " d(ae - bd)
_ —bf+ce
91 A= ae — bd
et
92 €= Es
di
03 D=z
e d
o4 a = EG+EFH
~d e
o5 b = 7 G+ EFH
- —e d
o6 |8~ gstEs’C
d e
o7 | "= st 55O
eG+dFH
08 E= a
—dG+eFH
99 E= b

FIG. &1




WO 00/72130

PCT/AUB0/00569

68/73

EQ
NUMBER EQUATION
~eH +dFG
100 |E5= z
dH + eFG
101 ES = ———
eG+dFH _ —-dG+eFH
102 a b
FH _ ad+be
103 G ~ ae-bd
—eH+dFG _ dH+eFG
104 g =T g
FG _dg+eh
105 H ~ dh-eg
FH FG _ (ad+be)(dg+eh) _
106 G~ H = (ae-bd)(dh-eg) ~
F=+ (ad+ be)(dg + eh)
107 " N(ae—bd)y(dh—eg)
E=2J1-F
108
109 ¢ = arctan(E, F)
1 FH H _ ( (ae—bd)(dh—eg)) (ad+be)
110 F G G (ad+ be)(dg + eh (ae bd)
= + (ad+ be)(dh - eg)
(ae—bd)(dg + eh)
H _ H N 1
111 G -
+y1-H* /..15
H

FIG. &2




WO 00/72130

69/73

PCT/AU06/00569

EQ
NUMBER EQUATION
112 (H=
3 |C=
14 y = arctan(G, H)
5 () -1
115 ES T\ES/ T
116 | S _ d + e
i E
| C = &« _E
117 E
ia/d2+e?'
e
= ———
118
+ d2+e2
p=8&,._E _
119 T E 2 2
+ ci2+e2
d
D= ——
120
+ dZ+e2

FIC. 83




WO 00/72130 PCT/AU00/00569

70/73
EQ
NUMBER ' EQUATION
121 i(l1-Ag—Bh) = I0+1
122 sign(i) = —sign(1-Ag—- Bh)
123 vy = arctan(D, C)
di
124 |57 DE
et
1256 |5~ CE
. . (ad+ be
126 sign(FH) = s1gn(ae >
J = gi I
127 — CH +sign(FH)DFG|

7= hi
128 |DH + sign(FH)CFG

/o (i—Agi-Bhi—1)
129 - J

FIG. &4



PCT/AU00/00569

WO 00/72130

71/73

Gy ol

ro4o | rosa , SH4D | SHA4a

+HAQ | +PHO- | 1eg+py | 83D S3q |lag+ey | +890- | +890 | HD | 49 | a0 | °F
rHF rOF 1pY 0 S3F |lageey | (89)F | SH4F | HO | 243 | 1¥0 | ab
rodF | (PH)F 1eg S3+ 0 lgg+ey | SH4¥ | SO©F | HD | 43 | 0'LF | Bp
rHQ PHO- |[teg+py | S92 Sq |ma+ey| §€9a0- | €99 | H9D | 0} | A0 ] 3¢
PHF 0 SVF 0 SF lag (SO-)F 0 Ho | oL [ 1¥'0 ] qg
0 (PH)F | sgF S¥F 0 [ey 0 soF | HO | 0L | O'LF | ee
r4o r4Q | 1egHpPY | $39 s3a | lag+ev | sa- 89 oy | 43 | a0 | 92
-0 r4F Py 0 o3F | (sg)x | (8)F 0 oy | 43 | 1¥Fo ] az
Ea 0 1og $37 0 SYF 0 SF 0L | 43 | 0'bF | ez
0 0 sd S sg |aaHey | SO SO 0L | 0L § a0 | 9
0 0 YT 0 ST (sg)F | (87 0 oL | 0 | 1F0| a
0 0 SaF S¥ 0 SYF 0 ST 0L | 01 | 0uF]| el
Iy 16 ] 12 Ip 19 19 L Ho | 4a [ a'o | eses




WO 00/72130 PCT/AU00/00569
72173
description case condition handling
zero pitch & 1 g=h=20 E«1
zero roll Fe0
Ge1
He«0
zero roll 2a |b=d=g=20
e
E«-=
a
FI _h
S " a
2b =e=h=20
T E ¢« i
b
FJ _ =g
S b
2c h
a.= handle via 2a or 2b
b g
2 Ge1
H«0

F « sign(%—’)dl —E2

FIG. &6




WO 00/72130 PCT/AUG0/00569
73173
description case condition handling
zero pitch 3a |b=d=h=20
a
G-
e
HI _ -g
S e
3b |la=e=g=20
G« =
d
HI _h
S d
3¢
a_8 i
5= h handle via 3a or 3b
3 Ee«1
F«0
H = sign(%!)»\/l - G2
non-zero pitch 4 (g=x0)A(h=0)

& non-zero roll

handle via general solution

FIG. &7




