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Automatic playing robots are the robots that can play musical instruments just like human players by

using artificial mechanical systems and the intelligent computer systems. When we want to try concerts

with those robots, it is inevitably necessary to synchronize “our” performance to the robots. As an

“automatic” robot, the robot should synchronize to our performance in tempo, expressions and etc. In

this paper, a new type of automatic playing robot is proposed that can synchronize the musical

environment with human players and perform a perfect concert, that is, a cooperative playing system. As
a basic cooperative system, the system developed can change the playing tempo along with an external

click signal. It can play music written in the MIDI format by the existing saxophone playing robot with

synchronizing the tapping sequences input by a human.
Key Words: Automatic Playing Robot, Tempo Fitting, Saxophone Robot, Cooperative play

1. R

HEEZE R > b ElE, ABPEBREEET DA =
R LI L > THILT S Z LIk » TREBOEEN
TE5RARYy hTHDH VY. ZOXHIRABEE R Y b
LA E TAEREITE Y ERLTHE, 1RO AT A

IZBVTIEHEAR Y FOBEFECAMDBEDELLEDNDHD.

FIT, ABFEICBWTIE, vAR Y b A0 ZE,
Bl B DEBERBE IC A CHBIEEZ1T > [
%J@VXTA%%%ﬁé EEHMELTND

WIRERZIT D 722X, vRy ]\ﬁkﬂl@%%@{%
%%#%7/$%@Hb,%%ht7/T AbETH
LOHEBRT VAREER LN OHEZITI) Z LB RLE
FECThHDH. HEFIZEDOX ) WM E Y T VE A NTIT
Sz, BAR Y FNOBEEHENILT —F YA XD/ EL
TR EOREDLRS 7e MIDI 7 7 A V& HWTN 5.
AR T, MELRDHBEEE Ry he LTH Y
V7 HBERRR ARy FERIRLZ. ZoaRy M
MIDI 7 —% & L ChH 2 b EBHERICHE - TCRiho
HEIHEZITI AT LI RoTEY, ZOWMET LR
X MIDI 7 7 A WIZES W —EDETHDH. £ 2T, il
K7 w77 MIEEEZNZ, BEEERR Y b3

FRERBREAIT O ZOOIEARFEN L LT, HEFIZHNENS
DBRAEIZE > THEET VR ELETFTHVAT AERREL
7.

2. BIFEES

By FOEBIZAMPEDLETEREZITOIHE, A
MOWBRAEORIEEL D ZeB¥BL N5, AMD
WECeRy MABHTLIZETEDOL ) REHREHE-
FEEAREZHRILESEDL L NARELE L, FAEORESE
ENORERT CREBRG L AR v b OEEBIIKBET 51

EBE VAT A ER LT,
(1) ANBIckbESE
AElomE#EIcL, D LEy D LEWL] Loz

ANEDPFDV A NERIC LD L ERKBEND. —FT
Ry hOEFBICITENRRL, —EDOT VRIS
FHEEREMTbNA -0, ZORIZBWTARIZES
HREOEHENSELTWD EEXLND. WL EE AM
ﬁﬁ®ﬁﬁ%ﬁ®vkok%z%ﬁu,A%ﬁuﬁy%
(et LRIFFHERETCEH I AR KRDRLTLES. £z,
KT &L?é%AﬁT®A§%ﬁELtﬁu,Dﬁy%
DOEFREEEL L TLEI L, AHOEFEN Ry K



O H EMICH & 0 TENR LRI LR L2 < T
b T, ARAMELTITONL2ARICEBT 2 HEFESCT
A Uy LEORBEHBIN Kb b TRE
MR EZ RN BILD.

(2) ZAHUZKBESE

KANEICEDAEEIT) Z L2 RELEEA, vRy
FREDFICH L THREIT) DEBET D & LM H
Thd. N NEEOEEEL 1EO~A 707 42T
LETDHILE2BERTYGE, BIROBEOBEENLEIZR
D, EHAEEAEINL T LEY, HEERFEET DS
ATHLHERBABERNSHEBICKMSELN D LULDIE
W72 T VR EIHT D OITITAEEER RN %< D, L
7o T, FRZRKAETOREDOEEITITLEIE R K
LB THD TEMRE— M 2RET 588 2
TIEAEL T D 2 L AT L.

(3) TURmE

AR OBERBRENOERT VR ERSGT5 HIEICE L
T, SR Z2TE LT VO REHRZITI LW I
EBFEBRNRZENTHD Y. UL, T REEORET
@L< 72, BETIHBRELRENR DO TH ST,
K OEERT VRBISO R DIITET R G L 72 DB D
BAEEO L, BUSREL EEIL, ERHENSE LR
TR E Vo =T a e ARKBEL D EEZBND
2, BEWMAABEENENNT D720 U TV H A L TOHEEH
BN S 22 7 BB D B .

U722 > TARMFFEICIB W T, FTE858 0 38 5 B IS
BIOTF U REHOMRERL LT, #ili#l PCOF—HR— KT
—EMBOIT#EZITS Z LI k> THEREWICE— N 2%
B2 EMFEEZAVCHEEREZIT- /2.

3. YO VI BEEEZTORY Y
AW CERA L2 Y 7+ v HEEET Ry hOsk
# & Fig.1 lZ”9d.

Fig.1 External view of the automatic saxophone robot
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Fig.2 Global schematic diagram of the system
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Fig.3 Diagram of the cooperative performance system
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Fig.4 Initial window display of the application
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Fig.5 Window display of the tuning-dialog
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