s TR

PCT/US2004/026079

WO 2005/018734

1/17

LN

SUBSTITUTE SHEET (RULE 26)



WO 2005/018734

700 |
N

e .

8 O

2/17

I L LT]

~
ZN P
X< )

\ 0
N

SUBSTITUTE SHEET (RULE 26)

PCT/US2004/026079

07

FIG. 1B




PCT/US2004/026079

3717

d¢ 'DId VvV DId

i

% -
(7

7 ——
Ny &
/ \ \\ \\“ ' 717
— Mwwﬁ Zz/

& L\JLI;.N\\.

WO 2005/018734

SUBSTITUTE SHEET (RULE 26)

AL, ///< IS AL,
N
N
i
t\l
R
\\\
N
L T A i S S A

L -

/ =77

o0/




}

PCT/US2004/026079

WO 2005/018734

4/17

‘SUBSTITUTE SHEET (RULE 26)



P

PCT/US2004/026079

5/17

WO 2005/018734

dv "DId

104143 uolpIO] Iy

panpiady

. SIX
504n0g mﬁlom ¢o1L

W R —&—

e R T

\..ﬁo_mmll_o\:mlo:.
* iﬂ/ Ajuo

e om e
——

—— uoiused siynpedo

J2ju8s00s) pup &iBup Anupb
A1juon Buisn Ag puno} sixy
JpuilueN
4043 e34n0g
804005

!

UOR20| 40T TB0IN0G

f

%

aunpiady

avs

@

0

18{us00s] 08| 401y s04n0g
_

—
(7=}
o™
L
wd
s
X
-
EN |
L
I
w
w
=
o
=
=
42
£
U.
w



C—

PCT/US2004/026079

WO 2005/018734

6/17

dv "DIA

40443 Joydesay sBouwy

22.N0g
ADA-~Y

ﬁrom_.l._o.:mr‘_mmoE_

OV "DIH

10447 sinjiady

. 1oN§oy,
soinog | \‘L&fﬁl
e T T | 10437 4vag
*n im.,am_ﬁ |
_ paJinsoep
~ sinpledy ™o "s0unog \
*’ Bog™ainliady

SUBSTITUTE SHEET (RULE 26)




P

PCT/US2004/026079

7/17

WO 2005/018734

dv DId4

10443 924N05 ADYy-Y

*\Om_i‘_otml\ﬁo‘_x

904N0g
Apl=¥ |Dop]

*

Suwiimaoade ™ Apy~Y

18juso0s|
losisT Aoy —¥

+

JeBouy

224n05
Apa-¥

F

SUBSTITUTE SHEET (RULE 26)



L‘)

f“-zr,,‘.
e
o

.,

WO 2005018734
8/17

PCT/US2004/026079

Calibraie
Exiernol Measurement
Devices _

- 150

Image Object
with Viewing External
Measurement Devices

752

|

Datermine Direction
Vectors 755 for Each
Viewing Exfernal Measurement
Device to Object

|~ /54

i

.f'"* Determine the Injersection
of the Mulliple Vectors /55
and Determine Rofational
Orientation of the

Object

|~ /58

Provide the Position
and Orienfafion Data
for the Object

760

End

FIG. 5

SUBSTITUTE SHEET (RULE 26)




PCT/US2004/026079

WO 2005/018734

9/17

PES/

et

SUBSTITUTE SHEET (RULE 26)




P—

e

PCT/GS2004/026079

WO 20065/018734

10/17

A

7/

|

L 'Ol

opZY
F24
gl L
\ \\\ "
oo
A Y/ 7
’ \\\.\....I\_ /
[ 1 /
d ! Lo __NTGY
ra
. / \.l/_ .\.

\/\.,vm.n.......l.w.x»(\ :
-~ ...__.\ /.J.I.Ig Y NN\
L RN
< N X741

/./f/:lr...-.lilul_ ||||||
S Ip Y
///“ ~
X P2
PP

SUBSTITUTE SHEET (RULE 26)



TS

TR

PCT/UGS2004/626079

WO 2005/018734

1M/17

L2
=

9sod dmnysg \EUQJ

8 ‘DI

#
ouB uoIUBLG %N/ %\N./ N.\N.M \\N/ .W\(\./
19 ussmieg | UOYDLLIO U
co:cE(_ou_wco# spo2(q0 21DMpIDY JO sajqoUT ispbgd pun
Mwﬂw&wmwww 10 UD|IDO0T sail4 DIDQ seAop sisenbay PUD  SYHO0|8 U sjqpuy ‘isenbsy
. ! UsuljDe.
wolsk Woay jusuiinady X wE@hﬁm%m._.
wouousiBay 143 0-9 j04pu0] UolOR jo305 Jayndiey
sod | N .S
ey
[04U05 PUD PUBLULIOY
Nz
/(%%NWS\

SUBSTITUTE SHEET (RULE 26)




[ PR
T i 3
WO 2005/018734 PCT/U82004/026079
12/17
7 32 s 772 - 770
World Imager Aperture -
Y \ ; y s
\'\ ! ra d
\\. I s ‘
o~ 704 * ,
Nozzle 6D Position 220 Secondary Position |30
- Measurement Measurement
System (Primary) System
Object | Object
774,776 Positions Positions
~ Patient Table
o LE2
6D Coordination
L Wi
Arbitration Coordinate
Transform
‘ F
Data,
Reference
_ Frame,
Position Object  Transform| | Desired Object Positions in
Request Positions ~ Request | | Reference Desired Reference Frame
Frame '
Command and Control
Collision Avoidance
Maotion Control, etc.
L00, 204 /

FIG. 9

- SUBSTITUTE SHEET (RULE 26)




WO 2005/018734 PCT/US2004/026079

13/17
P4
Treatment
Planning Software
______ _[/ 76 .
P Table |} | 204 Plan, CT Data
3 - Object Position
[ [
R ——— Measurement i
W alldvd Data Converter
E- NOZZIB ;‘_ il ’ j, !
! ' / Object Position .
b ————— ? ] Data Plan CT Data
— /f ——
Image Registcationﬂ{l 234
e e A Transgraph
! Imager 77 Creation
] :
o o ey - 2P
Raw Image Data /ransgraphs
il Carrected Vatid
Image Image Data Registration
Capture - algorithm
-
[
Landmarks & —
Acceptance
LI
GUI //-/Ima/ges, Patient {d Information,
Confidence #, Visnal Verification
> /
L
Registration Pose Commands/Requests
200208 / Command and
Control

FIG. 10

SUBSTITUTE SHEET (RULE 26)




WO 2005/018734

14717

Command and
Control

Position and
Orientation

207

Gantry / PPS
Position Motion

Calenlation

| 23

Retrieve Current
and Next
Position

Position

Path Planning Module

/'242

Retrieve 3D
model data .

AL

Simulate object
movement and
calculate motion

table motion

~

Set of Move
Commands (6-D)

246

Motion sequence
coordinator

—

gantry
motion

Translate motion to PPS

Extermally Measured

Next Position
| 20

o0

PCT/US2004/026079

200,272
e

I

Control command

Translate motion to Gantry
Control command

/

Translate motion to X-Ray

VooV

P?S Control _l
774~ |

254

Gantry Control l

7021 ]

Control command

x-ray motion

/

Translate motion to Imager
Control command

imager motion

Translate motion to Nozzle
Control command

Lo0

=12

X-Ray Control I

73501

Imager Control

772

Nozzle

FIG. 11

704

SUBSTITUTE SHEET (RULE 26)




i)
.

WO 2005/018734 PCT/US2004/026079
15/17
el Watid 772
World Aperture Imager
- )
N | 7
AN } /204 ! /‘704{ /-]'(72
Optical Nozzle Gantry
Measurement =~
a
| 174176 ,
Patient Local Feedback
Positioner
— L70
Real-Time Collision
Computation and Detection
274 L2
Are data Retrieve object ==
verifiable . positiondata
?
Yes
| L6 LI
Calculate object Sleep fora
distances from certain period
each other
Yes
l _/Zc?-;f /25 5 IZ?&
L_{ Halt System | Faur Recovery Reset
| \25)&, 272

FIG. 12

SUBSTITUTE SHEET (RULE 26)




. |
2 el
g [onuoD 1e8ew] JoIay) Aeg-x 1onuo) Ajuen) JOTU0)) AZZON _ |
3 ct1” 4% o051 W 201" Y4 7017 Y1
(o]
g | W ToRysog H_ uonIsog _“ vonIsOg m TUORISog
b f _ ! f
4 | A0 jaA0py 1A aA0p
TORPUNSA(] m#_uﬂ&uﬁ TOneUTSA] Tm@swwm UGTeURSa(] mﬁwnwmm wowayss(y| 1sanbay
oo g _ ” L
- JOVeSTRL], JojejswRy,
[oRuos) 101100 Jonuoy [o1mo7)
Iagenry Ley-x fnuen
09z 757"
_
~ e
~
© SUONISOJ
I ——— =] Iuowmonseopy |
STOTISOg WONRWIPION]) (0
wa/ 18onbay
Forepsue), - ICYRUIPI00D) Auanbag wogopy [~
3 ) ~— ]
- ] - * DUTPIOAY
i i | | [0mUOY) WORO woISTIon
Q2 Ia0pg SO suoppog|  wopEumsa(y| -oAopy sonboy 0L 7
-~ uopEDRsI(T ﬁmuﬂ.&um Josg| uonensay uu.o.ﬂo‘ |
wy )
M _ o [
8 |
= £ 7A FOEL Yeg / Suwewig yed [Nppz 10RT0)) pue puema) 0
UOISoy //%%N Do/t




WO 2005/018734

Identify Patient
and Portal

( IO

Retrieve
Treatment
Prescription

/ v 70

Move patient to
imaging position

2 572

Move ganiry to

imaging position

574

Determine x-ray
imaging axis

parameters

6

- Capture digital
image and apply
corrections

320

Acquisition
complete
?

- .;,...A\

17/17
’/.52_7

Reference
position and

registration
computations

' {/32’4

Compute motion
reguired to align
patient

\ I

Move gantry to
treatment position

i /.5.50
Move patient to

—

PCT/US2004/626679

100,200, 300
/ :

treatment position j

1 /.55._7

Externally
Measure Position
| of All Objects

1 e

Error
Computation apd
Analysis

336

Positdon
achieved within
tolerance

Yes

/.)744_7

Enable Beam

FIG. 14

SUBSTITUTE SHEET (RULE 26)

! sl

Compute
correction and
transformation

%

344




