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Queryball: VR

Queryball: An Interactive Query Model for
VR Systems
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In this paper, we propose a powerful and convenient
querying model, "Queryball”, for users to query in
immersive VR systems. Queryball is a new style of
querying model for intuitive and heuristic query
interaction. Queryball, which is a translucent ball, is
defined as a quadruple of area specification, search
condition, and two types of display methods. The search
condition can be applied only to the virtual objects inside
of the Queryball. The query results are shown to the user
according to the display method. The position and radius
of the Queryball changes when the user moves the
Queryball interactively with observing the query results.

1.

[3] VR

(2]

[4]
VR

v

chiemi@ics.nara-wu.ac.jp
-

masunaga@is.ocha.ac.jp
'

joe@ics.nara-wu.ac.jp

VR
VR
VR
GUI
VR
Queryball Queryball
Queryball Queryball
2 Queryball
Queryball 3
Queryball
2.
Queryball
Queryball
1
Queryball Queryball
VR
1 Queryball
Queryball
5 box 1
Thox Thox
Box
Queryball 3
Q1 box Thox
Thox box
Thox Surface
Surface 100
Q2: Thox box
Queryball val 10
100
Q@s: Box val2 50 Q2

Letters Vol.2, No.2


mailto:chiemi@dblab.is.ocha.ac.jp
mailto:masunaga@is.ocha.ac.jp
mailto:chiemi@dblab.is.ocha.ac.jp

DBSJ Letters Vol.2, No.2

(o3 Surface
Box Q2
val 10
Qs val2
20
[N
1 Queryball
3. Queryball
3.1 Queryball
QueryBall ©Q Q@ (BSAFs,PU) 4
B S Ps
S PU S
QueryBall Q QueryBall
o
Q@ (B S PFsi Pui) @
QueryBall o n 3
pos
dist(pos,a)<n
2(a) Box
Boxes val 10 Box

S=( b)(Boxes(b) b[val]>10)

Ps Pu

emphasis(color)
transparency(alpha)
wireframe()
val>10

Queryball &1
Qi=(( e)(dist(e[pos],a)<n),( b)(Boxes(b) blval]>10),
emphasis(255,0,0), wireframe())
32 2 Queryball
Queryball
QueryBall

Queryball

2 QueryBall @ QueryBall @

@° Q=(Q@-Q) UNION (Q-Q) UNION (Q°, @) (2)
G0 Ga 0% e 2 (@b

Queryball
Queryball
Cueryball £
x(c)cr’
.-"'"_'I.-':l:; T
(b
\ { 3{?
(&) g,
g, Q Q.
2 Q°Q
Queryball Queryball
R B

R = (B, (S1,Ps1),...,(Sn1,Psn1),(Sn, PU)) 3)
Queryball @ (B S Fsi Pui)
1

R=(Bi,(S,Psi),(= Si,Aui) 4)
Queryball @ Queryball @
G-Q.0-G. Q% Q

e Q-Q
B - B
(S, Psi).(= S, Puj)
Q-0
® 0° Q
B B
S1 S2
2
(O
G Q
2
1. S S
PU
2. S 5
1 QO QO
(S, F5i),(5.P5).(= (S S). Pui) (5)
S 5 Pui

Letters Vol.2, No.2



DBSJ Letters Vol.2, No.2

(5)
Ps1 Psz

(S = 8PS ~ SIS S, (S S).Aui)  (6)

Psk
(6)
O,
Q
9]
(&1 &, Ps1) (- (&1 S2), Pul) )
33 3 Queryball
3 Queryball
n Queryball 2nCi
3 3
Querybal
7
3 Queryball
Queryball
Queryball
Chiryfoadl (7
. : Chuerylall O
M
W 0
Cumery bl £ ..'-E' I‘--,.'I
(a) (b)
3 O O3
3a) & @
Os O Q2
3(b)
Q& @’ Qs -Q:
O O
[ ) B B - B
) (S S Psy), (- (S ),
Puzi)
3 Queryball
Queryball Q0 -
Queryball
3.2 Queryball

RL = (B, (S11,P11),  ....(Sim-1), Prim-0),(= Stm,Pim))
R = (Bz, (S21,P21), ..., (S2(n-1), P2n-1), (= S2n, Pon))
R® R
6= R R R R

R R =B B

(S11 = (S Son-1),P11),...,(Sim-y - (Sat
Sa(n-1)), Pi(m-1)),
(S21 - (Suz Sim-1)),Po1),...,(S2n-yy  — (Suz

Si(m-1)), P2(n-1)),
(S11 S21,Ps1),...,(S1i - S2j, Pk),..., (Sim Son, Pam, n))
(S ... S Sa Son), Pim)) (8)
0= R R R
R

R R =B B

(S11 S1) ... (S Snp),Pu),...

,(Stm S21) .. (Sumey S2n), Pum-y)

(= (S Sa) . (S Sp) .. (S &)
(51m Szn)), Pln)) (9)

& @ @ 3 Queryball
7 O

O

0 (0]

=(Q1-Q2-Qs) UNION (Q2- Q1-O3) UNION (Qs-Q1-Q2)
UNION ((Qr , ©@2)-@3) UNION ((Qr , ©3)-Q2) UNION ((©2

0 @)-01) UNION ((Q1 ,Q2) ,Qs)

=(B1 - B2 - Bs, (51,P51), (= S1,Pur))

UNION (B2 - B1 - Bs, (52,P52), (0 S2,PU2))

UNION (Bz = B1 = Bz, (S3,Ps3), (= S3,Pus))

UNION (B1 B2 - B3, (S = &,P51),(S2 = S1,Ps2),
(&1 S2,P51), (- (&1 S2), Pui))

UNION (B1 B3 - B2, (S = $3,P51),(Ss = S1,Ps2),
(S1 S3,Ps5), (- (St ), Pur))

UNION (B: B3 - B, (S = 53,P51),(Ss = 52,P52),
(&2 S3,P56), (- (S22 S3), Pui))
UNION (B. B2 B3, (&1 83, Ps1), (&2 S, Ps2) , (= (&

S3)  S3)), Pui)

4. Queryball
2 1
Queryball

Queryball

Qi=(dist(pos,o)<n,( 9 s) (Tbox(#), Surface(s),
fisurfaces]==s), transparency(100),)

Q@=(dist(pos,02) <r;, ( b) (Boxes(b) blval]>10),
emphasis(255,0,0), transparency(100))
Qs=(dist(pos,03) <rs, ( b) (Boxes(b) b[val2]<50),
emphasis(255,0,0), transparency(100))
(o Tbox
O 10
o] Q
a

Letters Vol.2, No.2



DBSJ Letters Vol.2, No.2

=( disf{pos,01)<r1  dis{{pos,o2)<r2, (( b)(Boxes(b)
b[val]>10), emphasis(255,0,0)),(( s) ( 9 ( b) (Tbox(9
Surface(s) t.surfaces==s Boxes(t) b[val] 10),

transparency(100))
O
(O IN0
(@ @) &
A Q2 Qs

=(dist(pos,o1)<n  dist(pos,02) r» dist(pos,03) 13, ((
S)( O ( b)(Thox(?) Surface(s) t[surfaces]==s)true),
transparency(100)))

UNION (dist(pos,02)<r. dist(pos,01) n dist(pos,os)

rs, (( b) (Boxes(b) b[val]>10), emphasis(255,0,0)), ((
b)(Boxes(b) blval]l 10), transparency(100)))

UNION (dist(pos,03)<rs dist(pos,01) n dist(pos,oz)

r2, (( b) (Boxes(b) b[val2]>50), emphasis(255,0,0)), ((
b) (Boxes(b) blval]l 50)), transparency(100)))

UNION (dist(pos,o)<r dist(pos,02) <r: dist(pos,0s)
r3, (( b) (Boxes(b) Hlval]>10), emphasis(255,0,0)) ,(( S) (
( b)(Tbox(t) Surface(s) Boxes(b) fsurfaces]==s
b[val] 10), transparency(100)))

UNION (dist(pos,o)<n  dis{(pos,03) <rs dist(pos,oz)
r2, (( b)(Boxes(b) b[val2]>50), emphasis(255,0,0)), (( )
( H( b)(Tbox(t) Surface(s) Boxes(b) fsurfaces]==
b[val2] 50)), transparency(100)))

UNION (dist(pos,02)<r: dist(pos,03)<rs dist(pos,or)
r, ( b)(Boxes(b) plval]>10 b[val2] 50),
emphasis(255,0,0)),((( b)(Boxes(b) b[val2]<50 b[val]
10), emphasis(255,0,0)), (( b)(Boxes(b) b[val2]<50
b[val]>10), emphasis(255,255,0)),

(( b)(Boxes(b) (bval2] 50 pval] 10)),
transparency(100)))

UNION (dist(pos,o0)<n  dist(pos,c2)<r: dist(pos,0s)<rs,
( b)(Boxes(b) Hval2]<50  plval]>10),
emphasis(255,255,0)), (( s) ( O( b)(Tbox(t) Surface(s)
Boxes(b) fisurfaces]==s Boxes(b) (b[val2] 50 pfval]

10), transparency(100))

5.

CT 3
Queryball
Queryball
Queryball

CT
Queryball

Queryball ball

VR
Queryball

Queryball

[1] D. Bowman and L. Hodges: User Interface Constraints for
Immersive Virtual Environment Applications, Graphic,
Visualization and Usability Center Technical Report
GIT-GVU-95-26(1995).

[2] S. Bryson: Virtual reality in scientific visualization, in Comm.
of the ACM, 39(5), pp. 62-72 (1996).

[3] P. Cignoni, E. Puppo, R. Scopigno: Representation and
Visualization of Terrain Surfaces at Variable Resolution, The
Visual Computer, 13(5), pp.199-217(1997).

[4] D. A. Keim, H. P. Kriege: Visualization Techniques for Mining

Large Databases: A Comparison, Transactions on Knowledge and

Data Engineering, Special Issue on Data Mining, pp. 923--938

(1996).

Chiemi WATANABE

2000
2003
Yoshifumi MASUNAGA
1970
( )
Kazuki JO
DEC ATR DEC
1993
1996
1997
1998 1999

|EEE, ACM

Letters Vol.2, No.2



