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A Fitts’ Law Analysis of Shadow Metaphor
Mid-air Pointing on a Very Large Wall Display

TAKAYUKI TSUKITANI, ! GARTH SHOEMAKER, 2
KELLOGG S. BooTH,? KAzZUKI TAKASHIMA, !
Yurcnr Iton,! Yosurrumr KitAMURA 3
and Fumio Kisninof

We investigated mid-air pointing on an interactive very large wall display
using geometry based on a shadow projection metaphor. An experiment was
conducted to measure pointing time in a traditional Fitts’ task. Results showed
that Fitts’ law models performance accurately regardless of whether target am-
plitude and width are measured in hand space or display space. Furthermore,
contrary to previous work, we also found no separable impact of amplitude and
width on performance, suggesting that the original Fitts’ formulation correctly
models the task, regardless of display-to-user distance.
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Fig.1 Interaction using shadow.

goooooooooooooooooooooooooboooobooobooobooboOobo
gooooboooooooooboooooobooobooOoooooooooooooDoonoo
goooooooboooooooooooooooooooboooobooooooooonoo
goooooboooooboooooooobooboooooobobooooooboooooobo
gooboooooooobooooooooooooooboooooooooooooboDboboo
goobobooooooooooooboooooooooobooooboooboooooDobo
gooooooooooooooooobooobooboobooOoo0oooooooboooooDbono
ooood

2. 0000

21 0O00O0OO0OO0O0OOOO0OO0O000000O0
gobooboobooooooobooboooooobooooooooooooooOoooooboo
goooooooooooooooooboooboooOooooOoboOoOoOobOobOoOooooboo
gobodoooobooouoboooooooboOooobooobooOooboooooooon
Baudisch OO0OO0O0O Drag-and-Pop 00 00000000000000000000O
gooooooooooootcoooooOoboOooooobooboOoooobooboooooDooOobobo
goooooooooobooobooooooooobooboooooboboOoooDbobo
000000000000 0000000000%000000000000000000
gobooobooocooooobcoooobooOobooooobobooooooobooboOooooboonoo
00000000¥0000000000000000000000000000000
0000000000000 00000000000000000000oooo®™®on

00o0oooooog Vol 52 No. 4 1495-1503 (Apr. 2011)

0000000000000000000000000000000000000000
2.2 0000000
0000000000000000000000000000000000000000

000O000Y0000000000000000000000000000000000

00000000000000000000000000000000000000000

000000000000000000000000000000000000000000

0000 MacKenzie 000000000000 (1)00000000%Y00000MTO

0000000000ADODODOOOOOWOOOOOOOOeD bOODOOOOODO

00000000000000O0000 IDOOOOOOOO

MT = a+ blog,(A/W +1) (1)
0000000000000000000000000000000000000000

00000 GrehamOODODOO0®00000000000000000000O0O0O0OO

00000000000000000000000000000000000000000

0000000Welford!® 00000 AODOWOODOOODO (2)00000000000

0000 (1)0000000000000000000000000000000000a0

»O0b,0OOOOOD0OO0D00D000000

MT = a+ by log,(A) — bz log, (W) (2)
0000 ()00 b =600000000000000000000 (1)000000

0000000Graham 000000000 O000000 b, 000 b, 00200300

0000000000000000
O00Sandfeld 0000000000000 00000000000O00O000000

0000000000000 0000000000000000000000000000

0000000000000 0000000000000000000000000000

0ooo0ooooooo'9g
00Oo0O0200000Y%® 003000007 00000000000000000

000000000000 00000000000000000000000000000

00000000000000000
2.3 0000000000000 O0OODOODOOOOO
JotaD0DOODODOOOOOOOOOOOOOOODOODODOOOODODOOODOD

000000000 Laserd Arrowd Image-Planed Fixed-Origin 0 4000000000

0000000000000000Y000000000000000000000000

(© 2011 Information Processing Society of Japan



1497 O00O0OOOO0OOO0O0OCOOO0OO0OCOOOO0OOOOOOO0OOCOOOO0OO0COOOOOCOOOO

gooooboooooooooooooboooooobobo0oooOOoboUoooOooo
gooobooooooooooobp4b0000O0oDOOO00ODObOOOODOOOODOOO
goboooooo

Kopper UOOOOOOOOOOO0O0O0O0O0OO0O0O0O0OOCOOOOOOOOOOOOO
goo (I)DDDDDDDDDDDDDDDDDDDDDD[I4)EIDEIEI[IDDEIDDEI[I
gobobobobooooooooboooooboobOoOoOooobooOoboOoooooOobobOoOoDoboo
goooobooooooooobooooooooboooOooboooobooooboOobUoooobooboo
OOKopper 0000000 00DOOOO (3)0000000O00O0U0O0ODeDOOOOO
ooooooooObOO0000wODOOOOOO0OO0O0O0O0O0O0OOOOKkODOODODDOOO
goboooooo

MT = a+ blog,(a/w") 3)

0000 /p0O0000O0D0OD0ODO0ODOO0O (2)D000D00D0O0O0O0ODO0OOUOOOOOO0
goooooooooooooooooboooooobooooobooobo pogoOooOObOO
g0200000000000000O0O000DO0C00O0O0COO

3. dbuooabooabodn

3.1 0O0OO0OO
g200000000o0ooo0o0bo00ooobooo00obobDooooobDbobOoo
goooboooobooooooooobooooobobo0oooobpooooDooooooDboBbo
gooobooboooooooooooooooobooboooooooobobooooooboo
goooooooooboobobobboobobobooooOoOoOObbObOb000000000040a4aa
gooooooooboboboooooooooooooooobobbooooobobooooooaa
oo0O LOoooooooooboOo0ooooooOooooooOo pooOOoOOoOoOooooooo
w,O0Oooooooooooo wyO0o0oo0o0ooooooon0 4oooooooooo
L
L—-D
3.2 ODOoOOOoOoOoooooon
gobooocooooobooooooboobOboooooooboboooobobOboOoooDoOooo
000 ADOODO0OODOWwWOooOoOoooooooooOo pOooOoOoooOoOooooooo
0ooooooooo poooOoOoOoOoO0OO0oOoooooooooooooooooooo

Wa

Wh (4)

00o0oooooog Vol 52 No. 4 1495-1503 (Apr. 2011)

d3

Display

Q?-Light source
02 00000000000O00O00OO0O0O0O00C000OO

Fig.2 Relationship between user’s position and a shadow generated by the user.
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Fig.3 A controller made with Wii Remote.
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Table 1 Target width on hand space vs. target width on display space on each D.

FRDE—%7y FE [mm]
D [m] 7.5 15 30 60 120
1 - - 40 80 160
2.5 - 40 80 160 320
3.25 40 80 160 320 640

02 000000000000 DOO0ODOO0O0O00000000 [mm]
Table 2 Target distance on hand space vs. target width on display space on each D.

FrOHZ—45y FERE [mm]
D [m] 33 66 132 264 528
1 - - 176 352 704
2.5 - 176 352 704 1,408
3.25 176 352 704 1,408 2,816
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Fig.4 Targets placement.
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Fig.5 Movement time vs. target amplitude, target width and display distance on hand space.
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Fig.6 Movement time vs. target amplitude, target width and display distance on display space.
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