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Explorative Interaction with VR Content
Using Blocks and Connector
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Abstract: We propose a novel interface that enables HMD users to exploratory and enjoyably interact with
VR content using “blocks” and “connector” interaction components. As when playing with toy blocks, users
are able to explore various content by repeatedly attaching/detaching blocks to/from the connector. We
demonstrate its benefits and power by designing and implementing two proof-of-concept applications. First
application is ViBlock animal picture book, designed with simple block and connector mechanics, allowing
users to select and observe 3D models of animals and their habitats. Second is VR Safari Park, an advanced
world building tool allowing users to create and manipulate a virtual safari park simulation with a specially
designed “World Tree Connector”. We also obtain user feedback in preliminary studies showing that our
interface would sufficiently provide users enjoyable and exploratory content interactions and a clear potential

for future edutainment application.
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Fig. 1 Proposed interface overview.
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Fig. 4 ViBlock animal picture book.
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Table 1 Results of questionnaires.

Game FlowIEH E BERE
Q1 £HE 4.12 0.77
Q2 B~ DR 3.69 0.79
Q3 AU ET IV a vy ~DERE 431 0.97
Q4 74— KNy 7 DORE 3.92 0.93
Q5 BAE 4.08 0.8
Q6 Y—VXxNAVETIay 458 0.64

LCHEICERP L2V FRICRATE 2 EDPELRER
(F1, EPEBITRALE) EZ21605.

D EofERE» 1%, RFFEOFAEIEROSNzH 0
D, FHIFERDH) B, AT TH4RA 2 bR TR 75 E
MWOFIEEEL 74— FNy 7 I L TERT L. BIEHIC
BIL T, BErRic7 oy ZHEGEIEICTE S L TW 2 AN
RZF oz, KBRS Er-7-28bd ), Y =
ZAF X NOENR L DY 2 AF v BBMONEEED 45
ThholzZ D EKELTHIFSND. Tz, BiEE
T A= RNy 7 A~Oil R EE DG 5B % BT T ERK & L
THENT 4 = FNy ZJORTHE LT 7 4 — KNy 7
DRMBEZ NS, Thbid, R¥ETHS VR Safari
Park TR ¥ % (GFElIZZLRT2).

$$ﬁ%%fi@ SEDRBEERD 1/4THY, T2

G ONTL A EDREERSE T 2 22 7% SOV TEAR
ED%“C&%%. LHL, TESB LWV F— 7 v &tz w
T, "ETHRET 7V r—v a yoiia—FotEh, %A,
PR % ) T L 3EETH L. FICSE0E
BBMER HEPSTHE HMD 22 Lo - e &

GINTVHEWVEEZONS. RETIE, IThERE
S, IS oarTFry EMAEDE TR EESL T
TV —a L TRRS,

5. VR Safari Park

ViBlock B/ X8 DR Z 3L, LW DFV I a
T UV ERMAL, X OIERNLTEIDER ORI &
LCH- s 2 M e 35, 22 ToMREESR LI, 3D
ETNEN—F ¥ VIEFRNICHE L TWE, B0 EOR
BladkT4528THsb. 2F D, ViBlock Bi¥ X Tl
B OEHMER L EHTEY -V THo 72D LT, K
BRiciE, R (F7 70 8—2) 2AETRLCELZ
OOV — NV HEEET 5.

RSO ke L CTHEIERS AT v 77 SRk 412
LS, TITE, =P A2 —-LEDRrS SD%T)I/%:
IR, 25 %2 N—F v VZ2RINICHCE L CRELE 4k
LTWSERW R T O A% E2 5, TRETIZHN—
F ¥ VEMANTHFEENTEL Y= VoA V5 T2 — A
FRESIN TS 2S (728 213, 3CHk [4], [25], [28]), *#
Za—R LA AEBETID ETFVE 1 DL DON—F ¥
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ST E %. VR Safari Park I K OFEE, S EEE
VAS 27Nl 551 %Ltrﬁ%ﬁﬂ$7&JT%% uT

T, VR Safari Park (ICBIF 570y 7 LR ax 7
U L7 L, 2 v 7-5FilSEERIC >
WTHET 5.

5.1 FXEt - %

R Tai~R7z ViBlock BRI & a2 > 7 > R EAN 7
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LT, RRAEDOEVEI ko TWwah 72012, Hi
LaMT I ETAELBZE>TL TV, RN ZITEDS
i BN D 072720 A@i%wt.qu
R SRR I G b CRREI L7 0y 78 a7 #1C
WCHHT 5.

5.1.1 HRERZATTZ70v 7

VR Safari Park ® 70 v 7 (ZI& KIS F A 72 &0 3D €

TN, TZA—=2a MFEOEHYO 3D TNV 7% EHN

WENTws (B 5(b)). 71w 713 ViBlock B Xk &
FkE, WaT 5227 >y ORBNEGEPMYF175

M, BEFEXN R OIS TS hTwb. F 7,
Ty 7T = VT ETELL)ICFEL TV
(4 5(a)). VR Safari Park Tl&, O k) 3D €7V % 4
Tl (M, H BB, RATENM, KiE) ChT7TI74 X
LTBY, 70y 70@0I12E->sTHTFT)2ELTWES
ViBlock B 18 T ORI SEER DK K 2 2, 2—F DA
JTIHFEY = XA F % AJTITIZ T Oculus Touch & vy 7z
AT e L7z, Oculus Touch fEHERIX, Az L35 b
VA=K EMTTL2ZETT70y 72T 5. 7
Oy 7 #WALEIIENE NSNS, 7L —32 a T 7 1 —
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5 (a) VR Safari Park DfBZESR, (b) 70 v 71213 3D €7 VPAWLENS, (¢) 7H Y
7 BG4 o 5~
Fig. 5 (a) World Tree Connector and Blocks, (b) Blocks represent corresponding 3D

models, (c¢) To design a world, attaching blocks to corresponding branch of tree

connector.

5.1.2 #HR#IxI %

ViBlock B)IE TR L7224 7 ¥ DRI RE 2T
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Fig. 6 Flow of world building in VR Safari Park.
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=3 FRFILE D S 8%7 — 4 [ VR Safari Park: A Concept-based
World Building Interface using Blocks and World Tree| %
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74— KRy I ~ADBERE

(a) (c)
BRIEE (GameFlowlEH) 1 2 3 4 5 6 7
EHE | I
B DBRE 1 xT ]
B0 BERE L
—— I —
? [ ]

IN:S

B 7 (a) KB OEBRBIMEOKT (b) KREMESHEL 7% 7 7 05— 7, () T 77— MR
Fig. 7 (a) Participants in the study, (b) An example of the world created in the study,

(c) Results of questionnaires (right).

®2 BEHICETET v — MR
Table 2 Results of system usability scale test.

7 r— LEB T BERE
Ql: ZDOA Y H 7 x—A% LIFLIFFIALIZWERS 4.5 0.5
Q2: DA VBT = —REIFET HITITHAR LI T EHMEI LK T D 2.0 0.9
Q3 ZDAVH T = —AFEBMENZ T ZENTEH LS 44 0.5
Q4: ZDOAH T x—RAEFATAHITITHEMAZOV A — FBREZ LKL 5 2.6 1.1
Q5: ZDAVH T = —ADREIZHITHE A H D LKL D 4.0 0.7
Q6: DA UH T 2 — AT EWDINE ZARS L H ST LT D 2.1 0.6
Q7: =W TWDNIE, ZOA v F 72— AR 1EET ICHET 5 &) 4.4 0.5
Q8: DAL HF T =—RTETHLHMELSLWEKL S 1.9 0.6
QY ZDA L E T 2—AEFIHTELHEND D 43 0.7
QIO: = DA H T = —AEFIHT DI OIITFRNCH > TBLREZ L% xH 5 L HH 2.0 0.7

[l = 77.2 7.0
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x3 JuvrbaxrsyIlTAET v r— b

Table 3 Results of questionnaires about blocks and connector.

74— NEE i BERE
Ql: 7 uy 7 &axy ZITHk L Tar T Y & BBULT 2 iaudnn v 3oz 5.9 13
Q2 Ty U EBENLGIEH LT, 2R 7 XTI AT 28RS 5 725 6.1 0.8
Q3: 71w 7 DFFFH L& AL —RIAT 2 T2 5.9 0.8
Q4: Rt a7 4 2FHATHZ LT, TR, MEICHREZMALTHZ ENTE D 5.4 0.7
Q5: HREIED Z L &H L DT 6.4 0.9
Q6: LI BUWMERL L7z AT Lz 5.1 1.2
Q7: {Ek Lz R O 23 & B AT & B CORLO 6.1 14
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Trr—FofEREER 3ITRT. QL LY, Tuvr it
Rt at sy 2iEGH L72AMROE R FIEBBGRZITA
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M Q5, Q6 BLU QT OFENS, Ty s LR o
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A.1 ViBlock )8 O 1 £ ER 5% fEZR

QI: Please rate your concentration level on this experience

1 2 3 4 5
O O O OO0

Q2: Please rate how well you were able to manipulate and explore content in ViBlock
1 2 3 4 5

Never concentrated Highly concentrated

Very bad 0000 O Very well
Q3: Please rate the level of your understanding of building block based interaction
2 3 4 5

1 .
Never understood 0000 O Highly understood

Q4: Please rate your satisfaction of feedback throughout playing
. 1 2 3 4 5

Never satisfied 00000
Q5: Please rate how you were immersed in ViBlock
Never immersed 172 3 4 5

O O O OO0

Q6: Please rate do you want to share the experiences of ViBlock with someone

Strongly disagree 12 3 45
O O O OO0

Highly satisfied

Highly immersed

Strongly agree
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A.2 System Usability Scale %[5

LIDA v E7=2—A% LIELIFFALEVWEES
I think that I would like to use this system frequently.

2. 2DAVE T = — AFFIAT HICITHABLERIE EEMEZ LR C S,

I found the system unnecessarily complex.

hed

IDAUE T 2= AFRGITHEN R FTIERTEDLES.
I thought the system was easy to use.

4. Z0A 0 E 72— A EFAT 2IEFHEMAROY R — b BBLEE LK LD .

I think that I would need the support of a technical person to be able to use this system.

bl

DAV H T = — ADOHEBRIZ TR A H D LIE LS.

I found the various functions in this system were well integrated.

6. ZDAVE T = —AF—BHDRNEZARE L H o LR L 5.

I thought there was too much inconsistency in this system.

TV TODANE, ZOA 2 E 72— AOMAHEELT CICHFET 5 LB

I would imagine that most people would learn to use this system very quickly.

8.IDAUH T 2—AFETHEELIHVEE LS.

I found the system very cumbersome to use.

9. ZDAVE T2 —AEFFATELHERD .

1 felt very confident using the system.

10. 204 #7 2—RAZFIAT B DITFTFANCI > TE REZLNEHDHERS .

I needed to learn a lot of things before I could get going with this system.

FRE TS B
Strongly 1 2 3 4 5 Strongly
disagree o o o e} e} agree

A.3 GameFlow 8B DixfmFE
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