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Block-Shaped Interface with Smart Watch
for Recognizing Building and Playing Processes

MITEKI ISHIKAWA!'  KAZUKI TAKASHIMA !
KOSUKE NAKAJIMA™ YOSHIFUMI KITAMURA!

Abstract: This work presents a novel block-shaped user interface that embeds a smart watch for recognizing and accessing playing
process. Each block’s spatial movements and physical contacts with either fingers or neighbor blocks are detected by the smart
watch’s motion sensors and expanded multi-touch screen respectively. We implemented a first prototype using 3D printed building
blocks and Sony smart watches, and conducted a technical evaluation to verify its fundamental detection accuracy regarding finger
and block connections. We also discuss possible ways to estimate and recognize playing process with the proposed block interface.
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Figure 2: Structure of A-Block 2
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Figure 4: System architecture
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Table 2: Recognition rate of finger touch for each surface

(a) Recognition rate of each surface of prototype 1 [%]

Surface ID 1 2 3 4 5 6
Recognition rate 100 100 90 0 100 70
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Table 3: Recognition rate of block connection in study (a)

The recognition rate of each surface of Blockl1 [%]
BIl-1 | B1-2 | B1-3 | B1-4 | B1-5 | BI-6
B2-1 100 | 100 100 100 100 100

(b) Recognition rate of each surface of prototype 2 [%]

B2-2 | 100 100 100 100 100 100
B2-3 100 100 100 100 100 100

Surface ID 1 2 3 4 5 6
Recognition rate 100 | 100 90 100 100 100

5:A-Block2 7'u v ¥ A 72
Figure 5: The second version of prototype A-Block 2
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B2-4 | 100 100 100 100 100 100
B2-5 10 20 0 0 10 10
B2-6 0 100 90 100 100 100

The recognition rate of each surface of Block2 [%]
B1-1 | B1-2 | B1-3 | B1-4 | B1-5 | B1-6
B2-1 100 | 100 100 100 100 100
B2-2 100 100 100 100 100 100
B2-3 100 100 100 100 100 10
B2-4 100 100 100 100 100 80
B2-5 100 100 100 100 100 80
B2-6 100 100 100 100 100 20
B1---Blockl, B2---Block2
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Table 4: Recognition rate of blocks connection in study (b)

The recognition rate of each surface of Block1 [%]
B1-1 | B1-2 | B1-3 | B1-4 | B1-5 | B1-6
B2-1 100 | 100 100 0 70 100
B2-2 100 0 60 80 30 100
B2-3 40 40 40 0 30 50
B2-4 100 90 20 80 70 30
B2-5 10 0 30 100 10 100
B2-6 | 100 90 40 80 90 90

The recognition rate of each surface of Block2 [%]
BI-1 | B1-2 | B1-3 | B1-4 | BI-5 | BI-6
B2-1 50 90 0 100 100 100
B2-2 100 100 60 90 30 100
B2-3 60 60 60 50 40 90
B2-4 70 100 0 90 70 0
B2-5 30 0 70 10 0 0
B2-6 100 100 50 90 80 80
B1:--Blockl, B2:--Block2
The total recognition rate [%]
B1-1 | B1-2 | B1-3 | B1-4 | B1-5 | BI1-6
B2-1 100 | 100 100 100 100 100
B2-2 100 100 60 90 30 100
B2-3 60 60 60 50 40 90
B2-4 100 100 20 90 70 80
B2-5 30 0 70 100 0 100
B2-6 100 100 50 90 90 90
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Figure 6: Method of playing recognition
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Figure 7: Experiment of playing recognition
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Figure 8: Step for the building block play recognition
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