Page 1 of 15

I e mniai

3D Interactio nJechniques

-—

Manipola firon . JTasks and o
//,_'[ﬁz,bxuq Ues R

- : - : .
//E,L;D’J \MKA_)/\!'()L)I/J_""IQY\ n AR cllows Lsgers
b b s sie b day i (el ik ob Lect<
= J
. the  lsarld.

o

(ol of MmhipUla%’?Gh i< ta yrmake
Mt rvractiong more CLEisient o

ey tToored

=> 3D Mavh.lp()l/r#\\or\ Tacks:

These axre the Yoo cction Users
]h"-fya/—“ IAJ:*H—-\ \/]Y’I"L}/{l

p_eypoym +o
abicots
J

13 Spolestiaon:

(Jepy Seo lect virtiueal ob\}en-l—
Fny in teoyaction,

Methods @ Touvch Selec tron, @av_c_gasiltlbg_

5@—1 Treomelation P L . B
R

e —————————

Alza Knalun a< M \a\/ ng - _Q;bﬁ'ﬁ‘_/_:ti.—'_——————




Page 2 of 15

—~

Vepy shifd 4he object LuitHin

Yhe AR _sruvironrmen-dt B

o

~ ~ ~ TR
Methad : Dre Gaptn g, M.d-citr (jegi-w:dg\

£3) Roteation: \\
‘A‘Cn khown c4 s /I’\/Jhél?h%l Ok}fhiafbh
Tock g 44 Q(Jn(/s-f—(hg an Objectog
QmA[cﬁ Qr (‘}!Y‘é/“"ldh
_I.I'V\e thod @ (o - F;h\cJLﬁV Ratetion

Ll Sealing:

Alca Knalhwn <« g Q,&<§2?n§ +he

Nl Tec+
e

Vepy cen Increase +he Size of

g Qb jcct

Method t Pineh ~ta - Zoayn

593 Placemendt

pn4r+:())4|h3 ain (’)/;vé/'lL' oithin ——

,’,ibf AR S ence lfx/l"\rlcf can <Jddruq,5u/
‘___”_ZQC 4= laorld <(,/kp/4vCA<L_




Page 3 of 15

//Ib:té’_téié’tmlm Technigues /
/Z,'B;D I\/\CLhnnula‘{‘mn iaghb_‘quef‘

/'Q’D mahi pU !/J+|Oh ‘h q E Njoiﬂ/é‘;#‘ .

3 I
/ﬁgjﬁ‘g,_j:th, hnoving Vn“lz&n“l}:\g_amd*“ -

~ gscalmg wvirtpgl o bjects.

- TJechn }que< :

,,j:.rTOU/ h - I sod JY\‘}‘éVOQ";‘}OVL:

Uced 40 Select 40 ﬂl)lpf‘l" o
+h e AR ph\/ﬂ/()h)’hﬁh’l‘

Lsed 1n Smarphone av Toblets AR

DVeepys conm antervoact o+l +he
ON=screen gestiryes

Ex ’kagatha Moo g O[)|é(1"
Prh/ lf\Jj’\n e o8 SNV le < Olmﬂf'f—s

2. (xectoye - Raced ZTh—f—pyna-th, '

\
\Ai&n Kwvalun s M}A—A?r Geestoresg
\-J_mj:pyn/J—?gh,

\_u_gp< l’\and /;hd Flhae)« ”')fm///(\nn Fak
~ diye. + Mmenipolat l()h Lo+ leaéét\/ds
T—Yreqguired c:(g}\/gx\//(} SeMSors.




Page 4 of 15

~

Ex. Cxvabbin 3_;¢Qic_l{\,_up_.amd-.ﬁmg_\/_eg: \\

Ob_ject o

Heond Oritende, +ion

l/\)g4\/}h6L HQHO’,

3

Dovice - Based Trntercction

Ugspec device ymoveiment and

SN Sars

‘Maih[\7/ eed 1 henmdhbheld AR ciond
! "’\@Q<1L<A+< = '

Ex. Til+ing Device ! Retates Ok oot

/V\n\/shzt —lasey / Fovther

5(a[p< Oé W ol

RCJ‘ y. e B ol g

"IQn\,/n<—th, clsa Krabun cis

Iz <c’P pnlh +er Yyethod

PYnIrOC/F‘S cn_mmiisible yay For

Se /zoéf}_lhd distend objects

Uced M AB headsets and contrallers

EX, po}mfl-iyx{f a\sirtoal leser 4a

select, yrmave Ay yogiz.e

Q L )'FC+S
—3 s

1"




Page 5 of 15

/E_JLLL'HJ al _Hend  Tvderection . e

/’s_p IM \/_J_’f‘(_}al h th _thgg:—“m o
//ﬁ eSS Feal Mave ynents
- ,
Allag d\’f,«x@éxhd pushing and
}"()"F"/J'J'lhf‘] Qb | . +‘< h/lﬁlljkfu ”\/

wes 3 App i cctions

AL AR Thteriar De

U\

1an
4

”BfAR 6(/1}’)"\-[)’)3

R Medical AR Tyglh§h\9

. Twdusdrcal A,Q

>

£ Mean (}pfx/%/)yihg cngd pyoﬂf—d’f*\/plh%

X Meanipelation Approcches:

= Ty AR/ VR rV\aY\\DU leotian yYe Feors 4o
o o v (282r Coan_ interact Lzt

— 4he iy tual objects

\Qéuvxd N\nbu)//ln—l'mh Task (User can _
Z Yo e L ro toute ar ke <172 the

\Q’a\jﬁ@—{— .t he ﬂh\ukoﬁ._rﬁé_b'b.__.m_ﬁ_.




Page 6 of 15

— ‘JA,D,DVC) ol ln i

1 Direct Mantpoulation :

Ucays Intercct Lath aob 1@41‘14 Q;”\
| F +rw)/ﬁmhn +heyrn  n ;moa[ /@&

Mpe Flads .

- Vivtue ! Hand Interact+ion :
A vivytual )'\/,V\J Mmirntc.s yeol-

» Warld yma it e eV o

- Tavch € ppo0n ]—M—Fﬂycl(—{’f(nq
Muyl+ti —Faoch 4¢9<+1/P(°< Fay
Y‘)’\OI/IY\Q ) quflh9 Cind )/('1""/4_"’}%1‘63_'

2 Indires+ Mmh",p(/ e dlon

VS es +oals Ay ?V\‘F‘éypmcé ?h<+(¢/Ad
aF diveo + ,o[ﬂ\fs;/q[ n+teraction.

Mo thpds :

_RO\I /né—f—\h,\ 3 US/" Lagpy Pﬂlh‘,f'é}’
4—n gplfofqb ar _mave Object

- T Cowvtrals ~And hsidge fg
Uses on-serpen  Lodlg hL_//
sliders Foy adjustyments

"



Page 7 of 15

| -

e —————— et
R —

Nggih'd _ s
\.j/z,f,@fs tore - Baceod Meanmipulation: :

et *

e e

Y )
\///’iisif-é_k\mq_d Ay And\/ Ynoveyrney+s

/;_OL&H&’/H‘PH by Sensgars. o

Y

\ ] -
\//,me+hno‘5 . :
\ | -
B - Hand Gxestire - Givabbing , Slripping
~ b T+ Ymaouve and a4+ +e (')})\Jiﬂ,[j”s_

\

. ‘mgc}\f T)’(ACI’(I?\_\(}: Mn\/;h\sz the heced

- Q) }700‘7 Foy iNntere, - +fo)q_ '

- 4 Device- Based Menipolation:

/

Uses the yrmotionm and ogrientetion
0f a device +o rormtral gbjects

T

|

|

— Methaods:
- -'T;(‘th the device @ Rototeoc
ﬂBJ'FL‘)L{_

- /'V\oﬁ\/\nng the deovice claser /Farther.
/)’W(Ahé}é_{' OL\J‘.pC—f S5122.

N N N N O O O S W
|




Page 8 of 15

|

> | Imp o4 Dewvices For 33 Mcang p.o-faﬁgh

—e

=> Taput devices help vsers to

b tercst boidh i +ua_l_o__b_Jec_f;5

This devices trans Lq;f‘_e_ﬂhv-éi~ca~[—~~:

rmavements inta digital cedions

A. Heayd Troékrhsx Deviceos .

1+ srs Cameyras cmd Sencore

'4!"@ ’]L)"/Za/ k }"\/)Y\d )"hn\/(OYY\zOh'FS

Caor divect indevaction.

5 l/\/mzk'\hcdxl

Captiores hand ond th(ugy Yoveyne -

h+< (félhft N Fraved oy o‘panﬁ

SNLEArS

Detecte \/jrﬂ<—/-//h25 DQSI‘)L’IOH and

ﬂklé)’l—f-a +rToan 1N )/,énf i

Ewvables ipmter . tionn brithoot

physical condtralleyrs

=  Advan ’)LC:\C/LBS .

HTGHI\/ nFuritive cnd mymersive.




Page 9 of 15

i o S ———

//E,,Lb"ﬂ"lt‘/"q %J«e_head for external
ndrellers.

ze  Nietises | D tap sedinn

/ﬂ_\:l:}:\__ﬂ_b > jecdt N
/-——)/,1140()\/0344'03@4 ' I

/Qféquwes Hg\%h pko¢ﬂ4<é|h3 LA~y

| 254 ,r)r/oc}é,o +hen cantrallers fay

 come A s KS
1 |

Q. &DoF Contrgllers:

Providesg cccurate +)"fx(/’<lhd af
Ma ey ent  cayd ya ta tian pm/
p. 2cise 3D menipulatiaon

=) hWavKina:
7

Tracks € Degrees of Ereedavwm:

- 3 For Position
-3 For Rote toon,

Tyeludes bottons, m\/g-l-ac}_o: and

triggers For oo Condrals




Page 10 of 15
-

Uses ol ggshsenémoﬁ%*ab-dmé&hnequ

Far reocl-4ivme rmotion detection.

= Adve 2s . o

—

High precision and CQoclracsy

Offers additionals contrgle _ —~

— Disadua h+/,6u%

HReaquives physicel Contrallers

I RN o Ng rnatoral moveprment

Can Freo| [N ipnimdrsive +hAR

divveot hend Froc kin g

. Hyéyid T&ckhf@ueg 3D

‘Menlipe e+ 1on.,

= Hobrid Techmi,

ques combine moeltiple
Mt eyrce Flanm methade o Crecte-2 4

more ntuidive  cFCi-lep4 cpnd
adaptable

Lser expeyicnce.

[his Tf/)"’\.*/}ﬂf?s SOUPpPAyts J\FCorent

User preflyences qnd gl levels,




Page 11 of 15

/)glej-r hes betlueen inteveetion
/;micﬂe s based on task reeds

j,,fauah b Mend G debr s rmeds: I

To uql« (e stires UUsed 4o Move cind
yesize the abjects

~ Hend Geestoves sed to adjust and

yd’]“a—Hon Fayr OA\Jiec»l-s_

sed 1 AR nnr)s 2.9 Mcsc)/orxh\c} i d
\DP<Sah éﬁp'{’b\/am

B, EDoF Controllers + Hond Trecking .

£DAF Lontrallevs | Handle percs ge
taug Ks ani /R

Heind TY/A/klh(L: Enrable<c /_L)’/Jé/)lhd J
,Oo:)qu—;hs m,hvd natorcl Ih+£,k/4(+'10h

Used in VR aam|h3 , edic el
<|m“fm'f’|o*m§ _and AD 'Yrmdﬁ”\ha,

—C . Qa\/ & ""!\n\g 4+ Diveet Mean: pulection

— Reay Casting . Selects dictent ohjects

\_J,LI/E(,[(’\/




Page 12 of 15

Direc + Manpolation : AdJUSpraiL

Jﬂlﬂhﬁ
Vo+a+fon ah(l 122 bk allraucsy

Used in \iv+oal onivirg N rmente e, ©
\ -~ . \‘
object Selecction gnd interior

A,oCrah )

2.9 Ihp0+5 4+ 3D Thp(/-)LSZ

20 Inpots: Mouse ~nd KCQ\/A‘CLKQJ\

UT nNeavigetion, 0 Lk positioning

and YMeny < /e/+| Qn_

"D,'D Ihpots: VR COH"/'P()HQ,V . Precise

depth - Aleaye A)quWm Q¥ Ynemi pu

{/.4'[";@11_'

Used 1 Medical h’hag,;h&; D anlﬂ,“hg

and ENgINesring app [c//ur/-rghg’

3D Cnmnuﬁf}/ 6\'?0}#’):&4 and Qﬂhr]ﬁl/'mé
Proc ccs

"3\]) Cn)’r\nlz‘[‘d)’ Gvk/,.nlq Mo lve

rwo@—l'lhf} +hy oo - divnensionel mqm,gﬁi/
—'H/\/u'f" i Z?ﬂ d:éplg\/ onNn o 2D -

NN IV A

Tl w2 qu/}\ymfc% ged 1

f———




Page 13 of 15

/r)fh-l—py'fn Mmbnent @ Mav !dé,,m\LLdAd.g,Qmﬁi.——
end _comimadto N —

///,_,FAW hitectorve CL):\:L_\FD&S_% Realist gc-_r#_j

e /3(_)[[(')!)/1/\

Mpot}fa ImﬁSlha . 23D ynadzls af
Qrg.cns o) Stxdes

1
— E

\nanf\af’mméL cond Sivnuletion
'3/0<l¢'h\ha, cnd ’{'ﬂ<+'lY'\(L mﬁ/hahfcal
pa)d—q,

=> Qphdzer}hg Proceoscs 1 3D Goraphics:

Rendering is the process af
con\ieyding ¢ 3D Srens nta o

2D Tm{"‘SP .

1 M()(‘)ZHY\\CJL:

fyf/f\—cm/. 2D objects LS Ng sabtiicre
[ Ke @!fhc/@y fV\m\zn oy 3ds Max'

'3/>FJY\JO< “ILL\F’ 4.'1'\00d , 4;24‘2 cnd
\\%PMCH-V\/ af the C‘Jbuo/ t<

Methads i Palygoncal Modeling.,
N URBE rrodeling




§ |
1
B
Ml

1.

T;\Z__;S‘_E(‘.lﬂl‘l}’\% cund Tp).(:fzu):'lhgl

Page 14 of 15

g

|

|

' _like Lsaad r mg4-r1[ oy glass

_)'1-'-/9}//::/ s Lotk ab Jects

Sl sty
SEPHLSCIRSa AL

VR X A e i)

ke J/’X-H/)’\(Y\g,f Appling 40%?0&6_5__}:1@5@1—6}%

\

‘ L\ Glsh/x,l Sirmaul n'f‘!h\z_} hata ng:x:l:s\\

Methads . Flat gshed iMCL

| ‘Ekmhgv <L\c{d(h¢_ y

N

4 Z_;alf\’f'T Nnc -
N N4 ‘
_Addg fuﬂq*f‘ Soprels | (Ke gsoat[iak 1
nmh—P I‘aL\-l—s cond da)»zéc;—l—m 2l aldc |
Deterviine shadows , yef oo tionc
Snd /)krAfz\+h(°S§ L
"/Y\zz-Hﬂcd s Gelo b THummeation 3

L Reon (J,oyihg, Techwiguec :
e <r{—p,n5 Conleyr+s tho 27
sScernes sty o Py fmr{g_ﬂ. 3
Me+thpds . k

D Rewy Tracing: Simulates reql |ight—§

Lehcosioy Qny realistie shedorss

end yefle. +iong

s s
~INRTE T b



Page 15 of 15

oy Y o g ————— |
/%%%“Co n\veyrts ok yects
M\MMK~ Foct yerdey, ¢

w%qml iy Lol

—AMJLA@ ! Sgathe agged
iigﬁiM

“Mation RBlur | Adde recalism. 4o
ch-(—ﬂwn\/(hg ok\}ﬁ('f's.

-(G'QV (‘ryzuolahs o f—?]nom Adwdx
(‘7&’(41’\4"1/1/5(05 /uhd /nh-f—)/as+

- Depdh of Eleld : gimulates camerc,
Faoc 1S




