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Abstract

In order to meet the urgent needs of the popularization of artificial intelligence education, this
paper develops a control system based on humanoid robot teaching instruments, including the
overall scheme, operation controller of the whole robot, servo with controller, robot camera, voice
control module, remote control module and power module. The proposed system is applied to
humanoid robot firmware, which can realize robot motion and voice control with other functions,
which provides a concrete example for the popularization of artificial intelligence education. The
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tracking control of robot azimuth angle proves that the control system in this paper has good
practical application effect.
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FRKMEEH: RELFCHEEM KN BHE R ERENE. #RIRhEF iR, EUA
TR feRl A SR B S G K S s Se R N PR TR 1], A TR B A A8 i R [ SE P ok
JE b N3 R Y E KT LI 2]. RAEE S B G — RN LR RER BRI BIFEE S (X5
B/ANFRHEIRREARAE) (FRIFR ChRifE) ) [4], AN TRRERIY BB BN . A 7% [H i 5 D4
R HE #AERAERIZ . LA . EE 1 K-12 BIE2E LM 2014 FR B H—REER 2 HE
PRUE[S]. TEEZG 3 EBITE T 2014 ST /N E SRR TN E 6], HANTIEIT NERHEIRRE
FRUE[7] BN 2014 FEMUAT IR DL “ A R 7 9 BRI/ ERHEERFE R, TEANTH 71 4% H 1 A
XA AEZCE TR 55 7k A @ B AR I RHE AR 25 [8]. 2017 SEHH AR I ( LSS HE N Rl 2R
FERRAE) SR, BFAIR IS AT T AR A 1 BRI ) B B P R T e R 2 ST R AR (0] T (hRdED FR
o CNEREERRE R R A R R R R T BB, (AR S B AE e AR A R R R A ) A R
2 P 28 P = BB 2 (0 WAL ET o 5B BT BE 78 0 PR IR SE BRI SE AR AE . H AR e A 5 JLEIN
HIVRE SRR R T SRAAE R . 5 N T8 RE LRI R i 7 BTN, KR % (R R EE DU AS 5
T (10 77 ST RS AR BB s, R AR /N 2R R AR AR . S N R BB T s s
JIHE 8]

LA H S TARGE M FIES T 8 5 8 S BRI 2R AN A N T8 Re A i i R AR [10] o 2 EH XS /N
FRPEFRARY, B O RFAEMB AR S EEE AR . AR TRANS A ZH M6 R4,
ESRANEE ANAE B W Z2 . texd &, e, 3. R ARG, 8% o gafd. . 8
VESER AT NS LA IR, HLAs NS, ML RSN, MLBs N 2] . PLEs NS HIS iR femish, 4%
MUER NI, 1S E B IRE . SRR PUBERES . 18shis hl 2 R 2218 5 5 e B ik,
MG ALES AN R Bk, B8R, K. Wis. e, S, BN HRE, ARG RMR s KIENE
RO 77, ATHSEIL CheviE) A1 CILRIY 32 H N T8 e 208 ARRS GUAE B Ax .
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2.1. BFEAREE

AL AN AN B R AW IRGA T AL FEbLEEd e S5k 15 R BRAL & & %
R B R AIBRE AN BRI . PR EEE . REHL. B ERIESRR K
. MRS, R B, 0. B4R, PUBCH . OIESEREMSSE, SCOVLe NENLEEES. Hl
BN AR E s e A BERIRE. MLEE NIRBIANE IR &R0, MLas ARIEAMITE 4 Ml ML A
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Table 1. Configuration scheme of control system for humanoid robot as teaching instrument

=1L RANBABERERRG2HAREE

N AL T & g
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VU 1T freml PLES NiZ23h9R3h

OE HLJE 12 V. 7000 mA RETR AL LS

2.2. BABNCEIZHIRERE

B TR R IR A 5 T S R T F8 2 AR BT AT M Y R AR [11], THRESEK, AT s b F A 2
Ri%EFE 4, Linux #0F RE056RMANI N E S, AWFUNTRE, &6 B T 2 A BRI E AR N,
THI 40 £ GPIO ELEGER UL RS M ARG, To8nT B 54 ik B8, 64 G SD f7f#~
AIAFfE R E R . USB Al CSI 452 AT IEHE B IR B IR v R AR . A G SR B R A& 6
A 2248 - 15 25 1% W A IR Raspberry 3B, 4 1% 1.2 GHz 64-bit {i [/l ARM Cortex-A53CPU, W' 24 g7
LA F 4.1, 4> USB, 404 GPIO, 1G RAM, HDMI ¥4, CSI MMM, Linux #4F R4

2.3. FetliZhlssECE

FENLIEHIE T2 H PWM AT, F3nEH K PWM #6108 GPIO_01 —ANiliE, 4 7 #6
17 BEAEHL, FRE 17 A PWM $H8IE, B AT EAMERENIEH R EH 12C 2% 6] 17 2 PWN e
MUFEd . FUA RG] -RIERE 2 A 16 MIEREIERIAE, P 32 BREHL, MENIERIEIE 6 V,
BHIMREE SV, MH—A 12C S288: 1100 16 B PWM fEHL, PCA9685 i 1 #4 il
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S HoAth /NI AHLES A 12] [13]HIRENLINAS , BB 6V #1545 2.0 N-m FFEHL, X ~) 20.0 mm x 40.5 mm
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K B2 IR G Sk, SCFF 1080p30 #8145, A& H CSI &R, HFUV/NGRM. 800 /i
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2.6. HlER AL REREE

PN B A% B AR 2 MPU6050 = Fli FEREAGE Fr+HMC5993 L =3l &8 i + BMP180 = #hi iz ts i 4.
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Figure 1. General scheme of robot control system
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2.10. HlBAEFEHIRGEREFTRE

FiRyEH R G HC E A SAE T BN 1 s, ZRSGEBIHRNL S NEUE B/DFELIZAT 2 /N, REMS
P B HERF RN P ERIR A . IR B AN RIS 18 AR A BB e S, SN s E1T .
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Figure 2. Robot control system verification platform

E 2. /AR RGEIET S

switch (step) //tRiIEERstepinz

“device”: “right_thigh_roll”,

“value”: 100 {
. case 0:  //#%0
{ if(!Controller.isRunning(){ //EAHNEEARSHERIEETEEEMIEH, FAMEEITrR/EER—/\ERAT
“device”: “right_thigh_pitch”, |[EEEIT—4
“value”: -256 Controller.runActionGroup(0, 1);
b step =1, //HET—HLE
{ L o timer = millis() + 200; //ZERT200ms
device”: “right_knee_pitch”, }

value”: 336 break; //#5sRswitch
case 1:

if(digitalRead(SOUND_PIN) == LOW) //FEEf&Rkes, Bra

“device”: “right_foot_pitch”,

“value”: 69 {
), step = 2;
{ timer = millis() + 150; //ZERT 150ms
“device”: “right_foot_roll”, count = 0;
“value”: 122 }
} break;
]”’ . . ", 260 case 2:
transition_time ms: if(digitalRead(SOUND_PIN) == LOW) //BE=, MEBRARS, HES =TT BB KIS

2 ‘

Figure 3. Part of the source code for robot motion and voice control
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Figure 4. Robot control system verification platform
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