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“ Hiragana” Learning System on AR Animal with Narrative Interaction
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This paper proposes an interactive AR puzzle system that enables to learn phonogram characters
through a narrative scene design with 3D virtual animals.When the user arranges Hiragana-written
AR markers so as to represent a specific animal in a line, a 3D model of animal is displayed on the set
of AR markers.Each animal changes the attitude corresponding to the relationship to the other animal
in the same scene.In order to design and save the scene and scenario for storytelling, the user can set
the weather and so on.
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Fig.1 Overall view of the system.
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Fig.2 Flowchart of the system.
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Fig.5 Examplel) Animals’behavior changes.
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Table 4 Analysis of  variance ta-
ble(Experiment1)

I8 FFOe s b (2B OL4HT)

F(A) P(A) F(B) p(B)

BRI 1.374 0.2663 6.769 | 0.0020%***
R 2 0.728 0.5418 0.077 | 0.9260
BRI 3 0.240 0.8680 0.713 | 0.4936
BRI 4 0.121 0.9474 0.925 | 0.4012

+ p<.10,* p<.05,** p<.01,"** p<.005,**** p<.001

TEE:OXAEYVE

F(A) p(A) F(B) p(B)
BER 1 5.723 0.0218* 3.982 0.0227%
R 2 0.000 1.0000 2.000 0.1424
B 3 6.756 0.0132% 0.698 0.5006
B 4 6.168 0.0175* 1.623 0.2041

+ p<.10,* p<.05,** p<.01,*¥** p<.005,**** p<.001

IO #F : 2D /R
FA) | p(A) | FD) >(®)
G 1.029 0.3171 3.610 0.0319*
B2 0.688 0.4120 0.438 0.6467
B3 0.366 0.5491 3.862 0.0254*
B4 0.030 0.8646 2.782 0.0684+

+ p<.10,* p<.05,** p<.01,*** p<.005,**** p<.001
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Table 3 Analysis of variance table(Experiment1)

(SR (EIR A) - EBREK (ZIH B) - ¥ A7 LA (BHE O)]

LB HEROey b (2B DL

FA) | p(A) F(B) ) F(O) )
EA# (SU54) 0.312 0.8169 83.944 0.0000**** 122.985 0.0000****
A% (W) 1.064 0.3765 72.873 | 0.0000%*** 104.778 | 0.0000%***
+ p<.10,* p<.05,** p<.01,*** p<.005,**** p<.001
OI#:OXAEBY b
F(A) p(A) F(B) p(B) F(C) p(C)
EER (XF4H) 0.271 0.6061 85.542 0.0000**** 136.494 0.0000****
IEZ (HiEE) 0.063 0.8.25 92.681 0.0000**** 108.206 0.0000%****
+ p<.10,* p<.05,** p<.01,*** p<.005,**** p<.001
I # : 2D %R
FA) | p(A) F(B) b(B) F(C) p(©)
EEHE (3CFE) 1.485 0.2306 119.341 0.0000**** 136.668 0.0000%***
1B (HEE) 1.681 0.2026 83.611 0.0000**** 112.387 0.0000****

+ p<.10,* p<.05,** p<.01,*** p<.005,**** p<.001

Kb FEBREM (525 2)
Table 5 Condition(Experiment2)
A b
WEor | Sk 1( 15.1) | FiF 2(1K 15.2)
FEFr | &efF 3(K15.3) | 4o 4( 15.4)

#6 THFMmOERA
Table 6 Question

BRI 1 ErflioThmWERS

B2 XFEWRLZ0IEH L LE
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DT, WPERART D EZZLND.
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K9 FEBREME - (328 3)
Table 9 Condition(Experiment3)

FoR SN ORREZL

ZW1 | BMOEEELS D (FiL)
&iF2 | BOEEELHY (T=A— )
iE3 | AL
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DR T o T2 7o O FE R DO ED R S 78 -
T2l EEZLND.
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Table 7 Analysis of variance table

F(A) p(A) F(B) p(B)
B 1 44.333 | 0.000%%** 21.111 0.0002%***
BRI 2 | 38.668 | 0.000%*%* 9.616 0.0059**
3| 31.814 |  0.000%** 7.107 0.0153*
BRI 4 | 26.085 | 0.001%k** 15.545 0.0009%***

+ p< .10,* p<.05,%* p<.01,*** p<.005,**** p<.001

# 8 NIRRT A MEER (Ek 2)
Table 8 Analysis of variance table(Experiment2)

FRTHAT V2o b [BWFR (B A) - CFEFRR (B B) - v AT AMERNS (B O)]

F(A) p(A) F(B)

p(B) F(C) p(C)

1B =R 1.759 0.2004 0.040

0.03429 163.473 0.0000****

+ p<.10,* p<.05,** p<.01,*** p<.005,**** p<.001

£ 10 SEHTR BE L (BEERRE)
Table 10 Analysis of variance table

F p EAE
i 23.920 0.000% ¥ 1{3},2{3}
B2 28.612 0.000%*** 1{3},2{3}
Eh 3 30.144 0.000%*** 1{3},2{3}
B4 22.159 0.000% ¥ 1{3},2{3}

+ p<.10, * p<.05, ** p<.01, *** p<.005, **** p<.001
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Table 11 Condition(Experiment4)
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Fig. 16 Results of the questionnaire
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Fig. 17 Test accuracy rate
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Fig.18 Results of the questionnaire

F 12 SHUONTR BBEZ (RAERERS)
Table 12 Analysis of variance table

F P EZ A %
HERT1|  28.500 |  0.000%F* 1{3},2{3}
M 2| 20818 |  0.000%%* 1{3},2{3}
FfF A(FR7e L) ERI3 | 51.339 | 0.000%F% 1{3},2{3}
ERI4 | 25.058 | 0.000%%** 1{3},2{3}
15 FEBREA: (555 2) + p<.10, * p<.05, ** p<.01, ¥ p<.005, **** p<.001

Fig. 15 Condition4(Experiment2)
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Fig.19 The number that I put together
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Fig.20 Results of the questionnaire

21 FR LB O CREE L (REERERF)
Fig.21 The number of animals which I dis-
played
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KA1 3DAT7Y=s b &0 (/—<L)
Fig.A-1 3D object of the animal:
Fox(normal)

A2 3DATY=s b &0 (RE)
Fig. A-2 3D object of the animal : Fox(smile)

A3 3DAT V=Y b &0 (PMVTND)
Fig. A-3 3D object of the animal : Fox(cry)



A4 3DATVxr b &0k (IER)
Fig. A-4 3D object of the animal : Fox(sleep)

A5 3DATY=Z b & 0K (B
Fig.A-5 3D object of the animal: Fox(threat)

A6 3DATV= b Toax (/—w)
Fig. A-6 3D object of the animal : Raccoon
dog(normal)

A7 3DATVxs ko mhE (KE)
Fig. A-7 3D object of the animal : Raccoon
dog(smile)

A8 3DAT V= b :fedaXx (BT WND)
Fig. A-8 3D object of the animal : Raccoon
dog(cry)
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A9 3DATY s b mhE (IEIR)
Fig. A-9 3D object of the animal : Raccoon
dog(sleep)

A10 3DAT V=T kTR (S —IL)
Fig.A-10 3D object of the animal:
Mouse(normal)

A1l 3DATY = F i OSE (/=)
Fig.A-11 3D object of the animal:
Bear(normal)
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A-12 3DAT7 V=7 b O<E (KB
Fig.A-12 3D object of the animal:
Bear(smile)

A13 3DAT V=7 K OKE (MNTND)
Fig. A-13 3D object of the animal : Bear(cry)
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A-14 3DAT Y= b O E (MER)
Fig.A-14 3D object of the animal:
Bear(sleep)

A-15 3DAT Vs b O E (EFO)
Fig. A-15 3D object of the animal: Bear(have
an ambrella)

B A16 3DATYxs kUL (/—<I)
Fig.A-16 3D object of the animal:
Sheep(normal)

A17 3DATV=T h b (/=)
Fig.A-17 3D object of the animal:
Weasel(normal)
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K A18 3DATVxs bWk (KEH)
Fig.A-18 3D object of the animal:
Weasel(smile)

A19 3DATV=T R eh (PINTVND)
Fig. A-19 3D object of the animal:
Weasel(cry)
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A-20 3DAT Vs b neh (HEIR)
Fig.A-20 3D object of the animal:
Weasel(sleep)

e

B A21 3DATYxs N :hzxd (/—<)
Fig.A-21 3D object of the animal:
Frog(normal)

.'7

KA-22 3DATV=7 b hxbd (FH)
Fig. A-22 3D object of the animal:
Frog(smile)

A-23 3DATV=T N ihxD (PNTND)
Fig. A-23 3D object of the animal : Frog(cry)

A-24 3DAT V= bz D (HEIR)
Fig.A-24 3D object of the animal:
Frog(sleep)

s &

A-25 3DAT VT kDN (/) —<)
Fig. A-25 3D object of the animal : Killi-
fish(normal)

A-26 3DATY =T b EARE (V) —)
Fig. A-26 3D object of the animal : Giant
panda(normal)

A-27 3D ATV b EATE (EH)
Fig. A-27 3D object of the animal : Giant
panda(smile)



A28 3DAT Vs b XA (MEIR)
Fig. A-28 3D object of the animal : Giant
panda(sleep)

A-29 3D ATV b EATE (REFO)
Fig. A-29 3D object of the animal : Giant
panda(have an ambrella)

/

A30 3BDAT V=T b LAEFE (/=)
Fig. A-30 3D object of the animal : Dragon-
fly(normal)

)

A-31 3DATY=I N b (J—<)
Fig.A-31 3D object of the animal:
Gull(normal)

A-32 3DAT V=7 b b (RE)
Fig.A-32 3D object of the animal:
Gull(smile)

A-33 3DAT V= Fiinb®d (MWTND)
Fig. A-33 3D object of the animal : Gull(cry)

KA-34 3DATV=7 b b (MER)
Fig.A-34 3D object of the animal:
Gull(sleep)

A3 3DATVxr h:lob -850 (/—
~ L)
Fig. A-35 3D object of the animal : Killer
whale(normal)
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B A-36 3DATV=7 b :<bIf(/—<N)

Fig. A-36 3D object of the animal : Jelly-
fish(normal)

A37 3IDAT V=T b HIE (/=)
Fig. A-37 3D object of the animal : Rab-
bit(normal)
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X A-38 3DATV=s b HEE (BH)
Fig. A-38 3D object of the animal : Rab-
bit(smile)

A-39 3DATV=T h: ) SE (PVTWVND)
Fig. A-39 3D object of the animal : Rab-
bit(cry)

K A-40 3DAT Vs b9 EE (MER)
Fig.A-40 3D object of the animal : Rab-
bit(sleep)

A4l 3DATV=T b HIE (rEFFD)
Fig.A-41 3D object of the animal : Rab-
bit(have an ambrella)

A42 3DATYI b HeE (/=)
Fig. A-42 3D object of the animal:
Eel(normal)

BMA-43 3DATY=Z F: ZHEL (/—TI)
Fig.A-43 3D object of the animal : Co-
bra(normal)



M A-44 3DATVxT R ThHDH (/—)

Fig.A-44 3D object of the animal:

Koala(normal)

X.I’

3

KA45 3DAT V=7 b Zbb (FH)

Fig.A-45 3D object of the animal:

Koala(smile)

A46 3DAT V=2 h:Zdhb (RNTND)
Fig. A-46 3D object of the animal:
Koala(cry)

K A-47 3DATV=7 b ThD (MER)

Fig. A-47 3D object of the animal:

Koala(sleep)

A48 3DATV=I K TUDB (/=)
Fig. A-48 3D object of the animal : Go-
rilla(normal)

KA49 3DATV=7 b ZTHH (EY)
Fig.A-49 3D object of the animal : Go-
rilla(happy)
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KA50 3DATV=s b Z0 5 (RER)
Fig. A-50 3D object of the animal : Go-
rilla(sleep)

KA-51 3DATYxs b: 056 (EFFOT)
Fig.A-51 3D object of the animal: Go-
rilla(have an ambrella)



B A52 3DAT7Vxs K Ub (/—<)

Fig.A-52 3D object of the animal:

Whale(normal)

]

KA53 3DAT7Vxs b Ub (KH)
Fig.A-53 3D object of the animal:
Whale(smile)

KAB54 3DATVxs ki< Uh (HNTHD)

Fig.A-54 3D object of the animal:

Whale(cry)
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[A-55 3D A7 V=2 b < Ub (HER)

Fig. A-55 3D object of the animal:

Whale(sleep)

o)

A56 3DATV= ROk (/=)
Fig.A-56 3D object of the animal:
bale(normal)

‘$

M A57 3DATYxs b0k 5 (EH)
Fig. A-57 3D object of the animal:
bale(smile)

W

A58 3DATVxs UL (MWTWVD)
Fig. A-58 3D object of the animal : bale(cry)

A5 3DATV=s b Uk H (MER)
Fig.A-59 3D object of the animal:
bale(sleep)



A60 3DATV=T R BIL (/—IL)
Fig. A-60 3D object of the animal : Cocka-
too(normal)



