
US 20140059501A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2014/0059501 A1 

YUU et al. (43) Pub. Date: Feb. 27, 2014 

(54) SCREEN DISPLAY CONTROL METHOD OF Publication Classi?cation 
ELECTRONIC DEVICE AND APPARATUS 
THEREFOR (51) Int- Cl 

G06F 3/01 (2006.01) 
(71) Applicant: Samsung Electronics Co., Ltd., (52) US, Cl, 

Gyeonggi-do (KR) CPC .................................... .. G06F 3/017 (2013.01) 
USPC ........................................................ .. 715/863 

(72) Inventors: Beyong-Ho YUU, Gyeonggi-do (KR); 
Young-Ho KIM, Gyeonggi-do (KR) (57) ABSTRACT 

(73) Asslgnee' gamsung- Electmmcs Co" Ltd" A method and apparatus for Zooming in or out and displaying 
yeongg1- o (KR) . . . 

a screen according a gesture of a user 1s provided. The method 

(21) Appl_ No; 13/964,553 includes sensing gesture input, determining Whether the ges 
ture input corresponds to a predetermined pattern of a ?rst 

(22) Filed; Aug_ 12, 2013 semicircle or semi oval shape, and Zooming in or out the 
image displayed on the screen and displaying a Zoomed in or 

(30) Foreign Application Priority Data Zoomed out image on a screen Wherein the Zoom ratio is in 
proportion to a radius of a ?rst semicircle or a radius of a long 

Aug. 27, 2012 (KR) . . . . . . . . .. 10-2012-0093946 or short axis of a ?rst semi oval When the gesture input is the 

Sep. 10, 2012 (KR) ...................... .. 10-2012-0100158 pattern of the ?rst semicircle or semi oval shape. 

MULTl-TOUCH 
ZOOM TYPE 

To 

#5 
ZOOM-IN 



Patent Application Publication Feb. 27, 2014 Sheet 1 0f 27 US 2014/0059501 A1 

MULTI-TOUCH 
ZOOM TYPE 

A A 
F“ f 

~{ g 
ZOOM-IN ZOOM-OUT 

FIG.1A FIG.1B 



Patent Application Publication Feb. 27, 2014 Sheet 2 0f 27 US 2014/0059501 A1 

QUE 

_. ...................... 
_ _ _ _ 

_ 60s Llv 635802 

m E 

_ Alv mowwwooml Alv " ow w 

n 292222228 n _ _ 

_ is H 25 _ simowwwooi 

_ 3952 ii 

n $252 $555. n E 
“ a3 n _ Alv mowmwoog Alv _ 

" zo?ganz “ smsmwzwowm 
_ _ wmmv 

_ _ 

)L 

8N r ||||||||||||||||||||||||| I lwlilh 
65530528 zwwmow I89 

6x505: 865cm 9 
63 255m :89 



Patent Application Publication Feb. 27, 2014 Sheet 3 0f 27 US 2014/0059501 A1 

SENSE FIRST SEMICIRCLE DR 
SEMIOVAL GESTURE DF USER 300 

302 
IS FIRST 

SEMICIRCLE OR SEMIOVA 
GESTURE TOUCI-IED 

CLOCKWISE'P 

NOICOUNTERCLOCKWISE 

ES £04 £06 
ZOOM IN AND DISPLAY FIRST ZOOM OUT AND DISPLAY FIRST 
SCREEN IN PROPORTION TD SCREEN IN PROPORTION TD 
RADIUS OF FIRST SEMICIRCLE RADIUS OF FIRST SEMICIRCLE 
DR RADIUS DF LONG DR SHORT DR RADIUS OF LONG DR SHDRT 

AxIS OF FIRST SEMIOVAL AxIS OF FIRST SEMIOVAL 

IS SECOND 
SEMICIRCLE OR SEMIOVAL 

GESTURE SENSED? 

ZOOM OUT OR IN ZOOMED-OUT 
OR ZOOMED-IN FIRST SCREEN 
ADDITIONALLY ACCORDING TO 
MOVEMENT DISTANCE (ARC) OF 

SECOND SEMICIRCLE OR SEMIOVAL 

< 

END 

FIGS 



Patent Application Publication Feb. 27, 2014 Sheet 4 0f 27 US 2014/0059501 A1 

@ 
DETERMINE POINT USER WANTS 

TO ZOOM IN 400 

W 
PERFORM FIRST SEMICIRCLE 
(OR SEMIOVAL) CLOCKWISE IN 

SEPARATION DISTANCE 
CORRESPONDING TO ZOOM-IN 

MAGNIFICATION FROM CENTER OF 
POINT USER WANTS TO ZOOM IN 

SENSE FIRST SEMICIRCLE OR 
SEMIOVAL GESTURE OF USER AT 

ELECTRONIC DEVICE 

ZOOM IN AND DISPLAY FIRST 
SCREEN IN PROPORTION 

To RADIUS OF FIRST SEMICIRCLE 406 
OF RADIUS 0F LONG oR SHORT 

A><IS OF FIRST SEMIOVAL 

408 
NO(SENSE ANOTHER SEMICIRCLE OR 
SEMIOVAL GESTU RE COUNTERCLOCKWISE) 

IS THE OTHER 
SEMICIRCLE OR SEMIOVAL 

GESTURE SENSED 
CLOCKWISE? 

410 412 
p1 N 

ZOOM IN AND DISPLAY ZOOMED-IN ZOOM OUT AND DISPLAY 
FIRST SCREEN ADDITIONALLY ZOOM ED-IN FIRST SCREEN 
ACCORDING TO MOVEMENT ACCORDING TO MOVEMENT 

DISTANCE (ARC) OF THE OTHER DISTANCE (ARC) OF ANOTHER 
SEMICIRCLE OR SEMIOVAL SEMICIRCLE OR SEMIOVAL 

FIGA 



Patent Application Publication Feb. 27, 2014 Sheet 5 0f 27 US 2014/0059501 A1 

DETERMINE POINT USER WANTS 500 
TO ZOOM OUT 

PERFORM FIRST SEMICIRCLE 
(OR SEMIOVAL) OUNTERCLOCKWISE 

IN SEPARATION DISTANCE 502 
CORRESPONDING TO ZOOM-OUT 
MAGNIFICATION FROM CENTER OF 
POINT USER WANTS TO ZOOM OUT 

SEMIOVAL GESTURE OF USER AT 
ELECTRONIC DEVICE 

I 
ZOOM OUT AND DISPLAY FIRST 

SCREEN IN PROPORTION TO RADIUS 
OF FIRST SEMICIRCLE OF RADIUS 

OF LONG OR SHORT AXIS 
OF FIRST SEMIOVAL 

SENSE FIRST SEMICIRCLE OR P 
504 

506 

508 
IS THE 

OTHER SEMICIRCLE 
OR SEMIOVAL GESTURE SENSED 

COUNTERCLOCKWISE? 

NO(SENSE ANOTI-IER SEMICIRCLE OR 
SEMIOVAL GESTURE CLOCKWISEI 

[53/1 0 [53/1 2 
ZOOM OUT AND DISPLAY ZOOM IN AND DISPLAY 

ZOOMED-OUT FIRST SCREEN ZOOMED-OUT FIRST SCREEN 
ADDITIONALLY ACCORDING ACCORDING TO MOVEMENT 

TO MOVEMENT DISTANCE (ARC) DISTANCE (ARC) OF ANOTI-IER 
OF THE OTHER OUNTERCLOCKWISE COUNTERCLOCKWISE FIRST 
FIRST SEMICIRCLE OR SEMIOVAL SEMICIRCLE OR SEMIOVAL 

FIGS 



Patent Application Publication Feb. 27, 2014 Sheet 6 0f 27 US 2014/0059501 A1 

Em 

[M3 
FIGGB 



Patent Application Publication Feb. 27, 2014 Sheet 7 0f 27 US 2014/0059501 A1 

‘FM 
FIG.7A 

“ET 
FIG.7B 



Patent Application Publication Feb. 27, 2014 Sheet 8 0f 27 US 2014/0059501 A1 

CLOCKWISE DIHECTION‘\\ 810 
806 ‘ \COUNTEHCLOCKWISE 

\ DIRECTION 

\\ 
\ 
\ 
\ 
\ 

____ _ _ ! 

INITIAL GESTUHE POINT +3 I 
(804) cememem) / 

,bvsoe 
/ 

// 

¢ 1 / / 

FIGS 



Patent Application Publication Feb. 27, 2014 Sheet 9 0f 27 US 2014/0059501 A1 

7 COUNTERCLOCKWISE 
910 /’ DIRECTION 

\/906 
CLOCKWISE / 
DIRECTION ,’ 

/ 
I 
I 

I SEPARATION DISTANCEIQOZ) 
I T‘ INITIAL GESTURE POINT 
‘ CENTERIQOO) (904) 

FIG.9 



Patent Application Publication Feb. 27, 2014 Sheet 10 0f 27 US 2014/0059501 A1 

(10,50) (20,50) (60,50) 

FIG.1OA 

FIG.1OB 



Feb. 27, 2014 Sheet 11 0f 27 US 2014/0059501 A1 Patent Application Publication 

sTART 

I110 I I140 
MEANS 

FOR SENSING GESTURE INPUT SENSE GESTURE INPUT 

1120 
N N 

MEANS FOR DETERMINING 
INPUT coRREsPoNos TO coRREsPoNos TO PATTERN 

PATTERN OF FIRST sEMIcIRcIE OF FIRST SEMICIRCLE OR 
OR SEMIOVAL SHAPE SEMIOVAL SHAPE 

i 1130 l 1160 
N N 

MEANS FOR ZOOMING IN oR OUT 
SCREEN ‘N PROPORTION AND DISPLAYING scREEN 

N PR P R ToRA I EEIR T EM IR LE F R R R RRA IU FL 6 R HoRT F L R R 
AQESTEIFFIIERINTPUiiNEOPI/NTERIEN OF F'RST SEM'OVAL WHEN 

GESTURE INPUT IS PATTERN 
OF F'RST SEM'C'RCLE OR OF FIRST SEMICIRCLE 0R 

SEMIOVAL SHAPE SEMIOVAL SHAPE 

PIG.1 1A PIG.1 1B 



Patent Application Publication Feb. 27, 2014 Sheet 12 0f 27 US 2014/0059501 A1 

@ 
GESTUFIE INPUT F201 

III 
ANALYZE TRAJ ECTORY 
OF GESTUFIE WHICH IS ~1203 

BEING INPUT 

I205 
IS INPUT 

GESTUFIE FIRST 
GESTURE? 

I209 
IS INPUT 

GESTURE SECOND 
GESTUFIE? ZOOM IN SCALE 

OF ELECTRONIC 
DOCUMENT 1,313 

I 

1207 ZOOM OUT SCALE PERFQIIIMCPI§ICIHC 
OF ELECTRONIC CORRESPONDING 
DOCUMENT TO INPUT GESTURE 

END 

PIG.12 



Patent Application Publication Feb. 27, 2014 Sheet 13 0f 27 US 2014/0059501 A1 

IS 
TOUCH OF SCREEN IS 

RECOGNIZED? 

GENERATE VIRTUAL SCALING LINE 
BASED ON TOUCH START COORDINATE I303 

I 305 IS NO 
TOUCH PROGRESS DIRECTIO 

FIRST DIRECTION? 

vERIFY AT LEAST ONE OF FIRST TOUCH 
OIsTANCE ANO FIRST TOUCH TIME 1307 

LEAST ONE OF 1309 
VERIFIED FIRST TOUCH 

DISTANCE AND VERIFIED FIRST 
TOUCH TIME LESS THAN OR EQUAL TO AT 
LEAST ONE OF PREDETERMINED FIRST 

DISTANCE AND 
PREDETERMINED 

FIRST TIME? 

NO ‘__@ 

PERFORM SCROLL 
FUNCTION I 325 

IS 
TOUCH PROGRESS 

DIRECTION CHANGED FROM FIRST 
DIRECTION TO SECOND 

DIRECTION? 

COMPARE CURRENT TOUCH COOROINATE WITH 
COOROINATEs FORMING VIRTUAL SCALING LINE ‘313 

IS ONE I3I5 
F COORDINATES IDENTICAL 
TO CURRENT TOUCH 

COORDINATE? 

VERIFY sECONO TOUCH OIsTANCE 
FROM IDENTICAL COORDINATE ~1317 

TO CURRENT TOUCH COOROINATE 

FIG.13A 



Patent Application Publication Feb. 27, 2014 Sheet 14 0f 27 US 2014/0059501 A1 

I327 
IS 

TOUCH PROGRESS DIRECTION 
SECOND DIRECTION? 

VERIFY AT LEAST ONE OF THIRD TOUCH DISTANCE 
AND SECOND TOUCH TIME ~1829 

IS AT 
LEAST ONE OF 

VERIFIED THIRD TOUCH 
ISTANCE AND VERIFIED SECOND TOUCH 

TIME LESS THAN OR EQUAL TO AT LEAST ONE OF 
PREDETERMINED THIRD DISTANCE 

AND PREDETERMINED 

I331 

IS TOUCH 
PROGRESS DIRECTION CHANGED 

FROM SECOND DIRECTION TO FIRST 
DIRECTION? 

YES r 

COMPARE CURRENT TOUCH COORDINATE WITH F335 
COORDINATES FORMING VIRTUAL SCALING LINE 

NO 
IS ON 

OF COORDINATES IDENTICAL 
TO CURRENT TOUCH 

COORDINATE? 

VERIFY FOURTH TOUCH DISTANCE FROM IDENTICAL 
COORDINATE TO CURRENT TOUCH COORDINATE ~1339 

IS FOURTH 
TOUCH DISTANCE GREATER THA 

OR EQUAL TO PREDETERMINED FOURTH 
DISTANCE? 

ZOOM OUT ELECTRONIC DOCUMENT 43 
ACCORDING TO FOURTH TOUCH DIsTANCE ~13 

I 345 
IS TOUCH RELEASE OF 
SCREEN RECOGNIZED? 

FIG.13B 



Patent Application Publication Feb. 27, 2014 Sheet 15 0f 27 US 2014/0059501 A1 

IS 
SECOND TOUCH 

DISTANCE GREATER THAN OR 
EQUAL TO PREDETERMINED 

SECOND DISTANCE? 

ZOOM IN ELECTRONIC. 1321 
DOCUMENT ACCORDING TO SECOND T’ 

TOUCH DISTANCE 

IS 
TOUCH RELEASE OF SCREEN 

RECOGNIZED? 

FIG.13C 



Patent Application Publication Feb. 27, 2014 Sheet 16 0f 27 US 2014/0059501 A1 

1401 

IS TOUCH OF SCREEN IS 
RECOGNIZED’? 

GENERATE VIRTUAL SCALING LINE BASED ON 
TOUCH START COORDINATE *I403 

vERIFY AT LEAST ONE OF FIRST TOUCH 
DISTANCE AND FIRST TOUCH TIME ~1407 

I 409 
EAST ONE OF VERIFIE 

FIRST TOUCH DISTANCE AND 
VERIFIED FIRST TOUCH TIME LESS THAN 

OR EQUAL TO AT LEAST ONE OF 
PREDETERMINED FIRST DISTANCE 

AND PREDETERMINED 

NO ‘_@ 

PERFORM SCROLL 
FUNCTION "*1 425 

1411 

TOUCH PROGRESS 
DIRECTION CHANGED FROM LOWER 

DIRECTION TO UPPER 
DIRECTION? 

qYES 
COMPARE cuRRENT TOUCH COORDINATE WITH 
COORDINATES FORMING VIRTUAL SCALING LINE ~1413 

Is 1415 

ONE OF COORDINATES 
IDENTICAL TO CURRENT TOUCH 

COORDINATE? 

VERIFY SECOND TOUCH DISTANCE 
FROM IDENTICAL COORDINATE ~I4I 7 

TO CURRENT TOUCH COORDINATE 

@ 
FIG.14A 



Patent Application Publication Feb. 27, 2014 Sheet 17 0f 27 US 2014/0059501 A1 

1427 IS 
TOUCH PROGRESS DIRECTION 

UPPER DIRECTION? 

?ES END 
VERIFY AT LEAST oNE OF THIRD TOUCH 
DISTANCE AND SECOND TOUCH TIME ~1429 

NO 

I431 LEAST ONE OF 
VERIFIED THIRD TOUCH 

DISTANCE AND VERIFIED SECOND 
TOUCH TIME LESS THAN OR EQUAL TO AT LEAST 

ONE OF PREDETERMINED THIRD DISTANCE 
AND PREDETERMINED 

SECOND 
TIME? 

1433 S TOUCH 
PROGRESS DIRECTION 

CHANGED FROM UPPER DIRECTION 
TO LOWER DIRECTION? 

YES ,. 

COMPARE CURRENT TOUCH COORDINATE 
WITH COORDINATES FORMING VIRTUAL SCALING LINE ~1435 

I437 IS ONE 
OF COORDINATES 

IDENTICAL TO CURRENT TOUCH 
COORDINATE? 

YESV 
VERIFY FOURTH TOUCH DISTANCE FROM IDENTICAL 1' 

I439 COORDINATE TO CURRENT TOUCH COORDINATE 

IS 
FOURTH TOUCH 

DISTANCE GREATER THAN OR EQUAL 
TO PREDETERMINED FOURTH 

DISTANCE? 

NO 

ZOOM OUT ELECTRONIC DOCUMENT ACCORDING 
TC FOURTH TOUCH DIsTANCE ~1443 

IS 1445 
TOUCH RELEASE OF SCREEN 

RECOGNIZED? 

YES 
9 

FIG.14B 



Patent Application Publication Feb. 27, 2014 Sheet 18 0f 27 US 2014/0059501 A1 

SECOND TOUCH 
DISTANCE GREATER THAN OR EQUAL 

TO PREDETERMINED SECOND 
DISTANCE? 

ZOOM IN ELECTRONIC DOCUMENT 
ACCORDING TO SECOND TOUCH DISTANCE 1421 

IS 
TOUCH RELEASE OF SCREEN 

RECOGNIZED? 

END 

FIG.14C 



Patent Application Publication Feb. 27, 2014 Sheet 19 0f 27 US 2014/0059501 A1 

START 

IS 
SCALING 

MODE SETTING 
REQUESTED? 

1501 

SCALING MODES 
DISPLAY A PLURALITY OF 

1508 

K; 1505 
UPPER/LOWER 
SCALING MODE 
SELECTED? 

1509 
LEFT/ RIGHT 

SCALING MODE 
SELECTED? 

SET SCALING MODE 
TO UPPER/LOWER 
SCALING MODE 

DIAGONAL 
SCALING MODE 
SELECTED? 

SET SCALING MODE 
TO LEFT/RIGHT 
SCALING MODE 

1315 
SET SCALING MODE 

TO DIAGONAL 
SCALING MODE 

END 

FIG.15 






















































