WO 2005/114369

PCT/US2005/014364

r—

/

FIG. 1A

ﬁ TN
]
f\.;;i

\ J
_[1

pd <
FIG. 1B

Row projection
> ___—  signal

< Column projection

signal
1/14



WO 2005/114369

2/14

PCT/US2005/014364



WO 2005/114369 PCT/US2005/014364

/38

\
— 44
44 1] [\
\ /44
/
42A N
,/ 44
N \\_/42A

FIG. 3

3/14



WO 2005/114369

PCT/US2005/014364

45'\‘

46
RECEIVE MULTIPLE _/
TOUCHES ON
SURFACE OF TOUCH
SCREEN

l

47
RECOGNIZE EACH OF /
THE MULTIPLE

TOUCHES

l ’

REPORT TOUCH DATA /
BASED ON MULTIPLE

TOUCHES
FIG. 4
50
72\\ 70 5
76
—: QQ
60
i A @
'/ﬁ;
/%;// — ] ’//
N\EE \\~58

FIG. 5

4/14



WO 2005/114369 PCT/US2005/014364

100
102 108 Y/
104 ( (
—110
o 47/727/74;5’ 7 7
R 575 e, 4 | e
, L 110
we{ |\ " 77
\ A/ &/ / 110
110 /A A/ /e 104
112
106 FIG. 6A
-
\ 110

SERIAL DATA
BUS

FIG. 6B

106




WO 2005/114369 PCT/US2005/014364

-

/’120

122

126
126

6/14



WO 2005/114369 PCT/US2005/014364

Sin
T
ini

150

1
]
L 1 ]
1 3
i
C min]
|

1 f—_156

™t ~ Y P

W)

158B |

1528

HHHH
X r‘ “\
152A/ 154
FIG. 9
170
190
181 ( '/
7 192
\ [
e — 180
s T
192 C nl [ — C 176 174

7/14



WO 2005/114369 PCT/US2005/014364

© 6 8 © 6 © ©

206

N
NN

N
AN AT RN AAN AN OV QT DN AN AN AN A

ARSI RSES TS TTSTSNAY
Eﬁu\eewn\n\a\.usu\a;\s\asaws 206

ANAY
an\a:ﬁn\:\nu\a\ncsusu\na\n\a\ass

RIS
ANICR NN 2 &) AN L\ 1) 20 4

FIG. 11A

. 202

\

© © © 6

N N
\fffﬁﬁF&SQﬂS\
NN

N

FIG. 11B

204 208
8/14



WO 2005/114369 PCT/US2005/014364

232
220

/

222 : 224 /-236 230\
vV ( .
I
1 K.226 1
E 237
228 ad _Vﬁ/
FIG. 12

FIG. 13

9/14



PCT/US2005/0143064

WO 2005/114369

¥1 'Ol

9
1SOH
dsda an
[AX4

oom‘\\\\\

XN

L+N

(L+N)
TANNVYHD

(1) 1INNVYHD

9g9¢

¢9¢

[A2T4

10/14



WO 2005/114369

280 \

PCT/US2005/014364

DRIVE SENSING POINTS

|

READ OUTPUT FROM SENSING
POINTS

N 1
\m g
+ N

|

PRODUCE AND ANALYZE
TOUCHSCREEN DATA

\
(o]
(o>

l

COMPARE CURRENT DATA TO PAST
DATA

\N
(o]
Qo

I

290

PERFORM ACTION BASED ON
COMPARISON

N

FIG. 15

11/14



WO 2005/114369 PCT/US2005/014364

300—\

RECEIVE RAW DATA

l

FILTER RAW DATA

l

GENERATE GRADIENT DATA

l

CALCULATE BOUNDARIES FOR TOUCH
REGIONS

l

CALCULATE COORDINATES FOR EACH
TOUCH REGION

l

PERFORM MULTIPOINT TRACKING

.,
o
N

\w
o
BN

Q
(o>]

\w
o
(s}

\w
-
o

\_.
-l
N

FIG. 16

12/14



WO 2005/114369 PCT/US2005/014364

RAW DATA INCLUDING NOISE
P ————

TOUCH REGIONS

FIG. 17A

(' _ FILTERED DATA

FIG. 17D

FIG. 17B
GRADIENT DATA

FIG. 17C

13/14



WO 2005/114369 PCT/US2005/014364

350
'/' 370

354

FIG. 18

'/- 350

66 372 380 376 378 3% 358 372

) ) (L&))j‘*

B o — — —

\\ _ é le—1
L U360 \352 |
362-

362

FIG. 19

14/14



