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Abstract : Human tongue deforms exibly when we speak. However, tongue-like conventional systems cannot deform exibly. In
this paper, we made dynamic model of Fiber-reinforced actuators and developed a exible tongue-like mechanism named ZETS
(Zunge: EmergenT Sprache) that consist of Fiber-reinforced actuators in order to mimics articulation shapes of human tongue.
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Fig. 1: Structure of fiber-reinforced actuators structural

drawing
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Fig. 2: Picture of fiber-reinforced actuators
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Fig. 3: Structure of ZETS
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/o/ɼ೔ຊࢠޠԻ/ro/ɼ/ta/ɼ/ke/ɼ/wo’/ͷൃ࿩࣌ͷઉܗ

ঢ়Λ໛ٖͨ͠ɽͳ͓ɼ/wo’/͸/wo/ൃ࿩௚ޙͷઉܗঢ়Λࣔ

͢ɽFig. 8ɼ9ʹࣔ͢Α͏ʹɼ༷ʑͳώτͷ฼ԻɼࢠԻൃ࿩

࣌ͷઉܗঢ়ͷݱ࠶͸֬ೝ͕ͨ͠ɼ্ֺ͓ΑͼԼֺׯবʹΑ

Δ ZETSͷมܗ͸ྀ͍ͯ͠ߟͳ͍ɽֺΛઉ͕؏௨͢Δܗঢ়

͸෺ཧతʹෆՄೳͰ͋Δ͔ΒɼԼֺͷ໛ܕͷ಺෦Ͱ ZETS

Λಈͤ͞࡞Δ͜ͱͰଞͷ෦ҐͱͷׯবΛར༻ͨ͠ઉܗঢ়ͷ

໛͸ޙࠓͷ՝୊Ͱ͋Δɽ

5. ݴ݁
ણҡڧԽॊೈۭؾѹΞΫνϡΤʔλΛ૊Έ߹Θͤɼൃ

࿩࣌ͷώτͷઉܗঢ়Λ໛ٖ͢Δॊೈઉߏػ ZETSΛ։ൃ

ͨ͠ɽZETSΛߏ੒͢ΔΞΫνϡΤʔλͷ͏ͪ৳లܕʹର

ͯ͠ྗֶϞσϧΛཱࣜ͠ɼ2ࣗ༝౓ PID੍ثޚΛ࣮૷͠ɼ

337 [ms]ͷ੩ఆ࣌ؒɼ࠷େมܗ଎౓ 27.7 [mm/s]Λ࣮ݱ

ͨ͠ɽ·ͨɼZETSʹΑ༷ͬͯʑͳछྨͷ฼ԻɼࢠԻͷൃ

࿩࣌ͷઉܗঢ়Λ໛ٖͨ͠ɽԼֺ໛ܕΛ࡞੒͠ɼͦͷ಺෦ʹ

͓͍ͯ ZETSΛಈͤ͞࡞Δ͜ͱͰԼֺʹΑΔׯবͷӨڹ

Λྀ͢ߟΔ͜ͱɼZETSશମͷྗֶϞσϧ͓Αͼӡಈֶɼ

ZETSશମͷ੍ޙࠓ͕ޚͷ՝୊Ͱ͋Δɽ

ँࣙ
ຊڀݚ͸೔ຊֶज़ৼڵձՊֶڀݚඅิॿۚʮಛผਪਐݚ

ʯ(24000012)ͷॿ੒Λड͚ͨɽڀ

/a/ 

(a) /a/

/i/ 

(b) /i/

/u/ 

(c) /u/

/e/ 

(d) /e/

/o/ 

(e) /o/

Fig. 8: Mimicing shape of vowel utterance

/ro/ 

(a) /ro/

/ta/ 

(b) /ta/

/ke/ 

(c) /ke/

/wo’/ 

(d) /wo’/
Fig. 9: Mimicing shape of consonant utterance
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