et A EES

API{sFi5ER

REt A ==l

&R

FSUS_STATUS FSUS_SetServoAngle(Usart_DataTypeDef *usart, uint8_t servo_id, float
angle, uintl6_t interval, uintl6_t power, uint8_t wait);

usart AEHIZHIRTRAYER OEWEXISR usart_bataTypeDef

e servo_id EHLAYID

e angle EHNBIRAE, BUESERE|—135.0,135.0], HERBRE0.1°
e interval RENAERINEEEERE, Bfims

e power REHHUTINER mV EKIAZ90

o wait REFHBEMNINE, SEAEENL

o 0: AfEZE
o 1: EHFREHIiEEENFERMNE
ERGI

/177 FERNUEEGIRR DG 24

// MHLHIDS

uint8_t servoId = 0;

// FENLE)E S

// FEHLAELE-13SEERI135E 2 8], KRN A —AL
float angle = 0;

// BRI mS

// BTSSR AE 50 B /N (R ) TR (] R, 45140 500ms
uintlé_t interval = 2000;

// HBATIE mv BRAH0

uintl6é_t power = 0;

// VEEREHLA R, & AR ZER

[/ O:R%Rr LS5 ENUIEREBIR € A E
uint8_t wait = 1;

FSUS_SetServoAngle(servousart, servoId, angle, interval, power, wait);
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REt A EEFIFEERHA)

HERE

/% WEMRHAE GBI */
FSUS_STATUS FSUS_SetServoAngleByInterval(Usart_DataTypeDef *usart, uint8_t
servo_id, \

float angle, uintl6_t interval, uintl6_t t_acc, \

uintle_t t_dec, uintl6_t power, uint8_t wait);

e usart FEHIZEHIRIRAYER OEIERIS: usart_DataTypeDef

e servo_id AEHAYID

e angle fEAMIERAEE, BUETE|—-135.0,135.0], HEERRE0.1°
e dinterval REHLAERIEREERE, SfIms

e t_acc fMEAYE, Bfims

e t_dec jAIERATIE]B{ms

e power FEHHUTIOE mV EKIAA0

o wait REMHBERR, EEHEEN

o 0: AfEZE
o 1: EHREHEEENSEINE

AEN A EE R (R ESE)

HERE

/* WERNNAE GEERE) */
FSUS_STATUS FSUS_SetServoAngleByVelocity(Usart_DataTypeDef *usart, uint8_t
servo_id, \

float angle, float velocity, uintl6_t t_acc, \

uintlé_t t_dec, uintl6_t power, uint8_t wait);

e usart fEHITHIRI AR OEWEXIS usart_bataTypepef

e servo_id BEHIAYID

e angle FEAHMERRBE, BUESTEE[—-135.0,135.0], HEEMREREN0.1°
e velocity REHEREEIR, BAfi°/s

e t_acc fIEAIE], B{ims

o t_dec FERE,BfIms

o power FEHIHUTIOE mV EKIAA0

o wait REMHBENR, EE/EER

o 0: FpEE
o 1: FHEHIEREENTERINE
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REAESR

HERE

// ERENMEHINMEEE angle AL
FSUS_STATUS FSUS_QueryServoAngle(Usart_bDataTypeDef *usart, uint8_t servo_id,
float *angle);

o usart FEHIEHIXIRAVER OEEERTS usart_DataTypeDef
e servo_id fEFEIID
e angle fEHlHEINVAE, BYEBE[—135.0,135.0], fHBERBHRE0.1°

BRI
uint8_t servold = 0; // MWL IDS
float curAngle = 0; // WML T BT A

FSUS_QueryServoAngle(servoUsart, servoId, &curAngle); // BEli— FRENLITIAME

et R EET(SEIR)
BB EET (IR TFRREFTIEN, BEFIFFFIZEL
ERERE
/% WEMHLPIAE (ZEBER) */
FSUS_STATUS FSUS_SetServoAngleMTurn(Usart_DataTypeDef *usart, uint8_t servo_id,

float angle, \
uint32_t interval, uintl6_t power, uint8_t wait);

e usart REHIEFIXIRAYE OHWEITISR usart_DbataTypeDef

e servo_id FEHLAYID

e angle fEHRIBERAEE, BUESEE|-135.0,135.0], HEEBHRE0.1°
e interval REtlFERINERLEES, B{Ums

e power AEHHFUTINZER mV EKIAAI0

o wait REMHAENR, EEHEER

o 0: ApEE
o 1: FFEHEHIEREENTERINE

REt A EiEE (S BRI+ ERER)
EEBEEL T TFRIFHFINCN, BT TREZE
AR
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/* WEMHNAE (ZREEX, BeRi) */
FSUS_STATUS FSUS_SetServoAngleMTurnByInterval(Usart_DataTypeDef *usart, uint8_t
servo_id, float angle, \

uint32_t interval, uintl6_t t_acc, uintl6_t t_dec, uintl6_t power,
uint8_t wait);

o usart FEHIEHIXIRAVER OEEERTS usart_bDataTypeDef

e servo_id REHIAYID

e angle FEHMIEIRABE, BUSESEEI-135.0,135.0], HEEMEMREI0.1°
e dinterval REHAERIEREEE, S8fIms

e t_acc fMEAYE), BAfims

e t_dec IERATE, BfIms

o power FEHHUTIOE mV EKIAA0

o wait REMHAENIR, SE/HEER

o 0: AFEZE
o 1: EHFREHiEEENFERINE

REtL A EEE (S BRI +HEEEE)
EEBEEL T FRIFHFINCN, BT TREZE
e

/[ WEMHRAE (ZEEX, fREikE) */
FSUS_STATUS FSUS_SetServoAngleMTurnByVelocity(Usart_DataTypeDef *usart, uint8_t
servo_id, float angle, \

float velocity, uintl6_t t_acc, uintl6_t t_dec, uintl6_t power,
uint8_t wait);

o usart FEHIEHIXIRAVER OEEERTS usart_DataTypeDef

e servo_id REHIAYID

e angle MEHMIEIRABE, BUESEE|—135.0,135.0], HEEMBREN0.1°
e velocity RENIBREEIER, Bfi°/s

e t_acc fINEEAYIE, BfiIms

o t_dec FIERE,EAIms

o power FEHHUTIOZE mV EKIAA0

o wait REMHAENIER, SEHEER

o 0: AFEZE
o 1: EHFREHIEEENTFERIMNE
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R AESHEEIIRR)
EEBEEA YT TFRIFEFINCN, BT TREEHR
B

/% BRI A (2 R */
FSUS_STATUS FSUS_QueryServoAngleMTurn(Usart_DataTypeDef *usart, uint8_t
servo_id, float *angle);

o usart AEHIEHIXIRAVER OEFERTS: usart_DataTypepef
e servo_id FEHIAIID
e angle K HBIRIAE, HBERSHHE.1°

f=hIEAAN e

INgEEEN
WRESHIREHAORE, T ARSI AROAP

1. RS
2. AR e ERT A
3. AR HEE BREE

LK T

/ e e e e T Y Y e T T Y e e T T e e e e T T Y e T e e T e e e e e e e e e e

* i L

HIREHLI A RE, L NEALLE P/ f B2 2 TR R
#include "stm32f10x.h"

#include "usart.h"

#include "sys_tick.h"

#include "fashion_star_uart_servo.h"

// AEH LML ] o

[/ <LV

// STM32F103 PA9(Tx) <----> B OENUEHER R
// STM32F103 PA10(RX) <----> HfIENLEERM T
// STM32F103 GND <----> B HAEHLEEHAR GND
// STM32F103 V5 <----> HHLEEAR SV
// <HEREFIT>

// AT E % Busart . h i USARTI_ENABLE A1
// WETERZE, ¥ NTROHER

Usart_DataTypeDef* servo_usart = &usartl;

// AEFE A O 20 S e ] vty

// <BEE>

// STM32F103 PA2(Tx) <-—---> HOREPLEERER RX
// STM32F103 PA3(Rx) <----> HROfENERER Tx
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// STM32F103 GND <----> HIENLEBAR GND
// STM32F103 V5 <----> H PR S5V

// <EEFEI>

// G RITRfE O ik Busart. h i [ USART2_ENABLE N1
// WETMZE, B TR ER

Usart_DataTypeDef* logging_usart = &usart2;

// BEERCEREprintfRE 0, HEEREEHprintfesE
int fputc(int ch, FILE *f)

{
whiTe((Togging_usart->pUSARTXx->SR&0X40)==0){}
/¥ RE—DFHEARSE D */
USART_SendData(logging_usart->pUSARTx, (uint8_t) ch);
* ERFRIRTEEE %/
// while (USART_GetF'Iagstatus(USARTl, USART_FLAG_TC) != SET);
return (ch);
}

//// FENUEEGIFR DG 245

// MHLHIDS

uint8_t servo_id = 0;

// ML B bR AR

// MENUAREAE-135 8 B35 2 Ja], AEah BN 5 — AL
float angle = 0;

// W lE]fEms

// BT PLSERAE 50 B R /N (R ) [ (] R, 45140 500ms
uintl6_t interval;

// EFp¥eis

float velocity;

// DO )

uintl6_t t_acc;

// VRHE N ]

uintl6_t t_dec;

// FENBPATIIE mv BRIARO

uintl6_t power = 0;

// BCEMHUAERN R, & %R

[/ O:A%ER: 1SR ENLIER BIRs € RN &
uint8_t wait = 1;

// CZHU AR

float angle_read;

int main (void)

{
// T I AR IR AL
SysTick_Init();
// B OIEE
Usart_Init();

while (1){
printf("GoTo: 135.0f\r\n");
[/ FERIREHLA R
angle = 135.0;
interval = 2000;
FSUS_SetServoAngle(servo_usart, servo_id, angle, interval, power, wait);
FSUS_QueryServoAngle(servo_usart, servo_id, &angle_read);
printf("cur Angle: %.1f\r\n", angle_read);



/] Hrs2s
SysTick_DelayMs (2000);

// ERIFEHLAE + F8ERHE
printf("GoTo+Interval: 0.0f\r\n");

angle = 0.0f;
interval = 1000;
t_acc = 100;
t_dec = 150;

FSUS_SetServoAngleByInterval(servo_usart, servo_id, angle, interval,
t_acc, t_dec, power, wait);

FSUS_QueryServoAngle(servo_usart, servo_id, &angle_read);

printf("cur Angle: %.1f\r\n", angle_read);

// EF52s
SysTick_DelayMs (2000);

[/ BHRIEIAE + faEfoE

printf("GoTo+Velocity: -135.0f\r\n");

angle = -135.0f;

velocity = 200.0f;

t_acc = 100;

t_dec = 150;

FSUS_SetServoAngleByVelocity(servo_usart, servo_id, angle, velocity,
t_acc, t_dec, power, wait);

FSUS_QueryServoAngle(servo_usart, servo_id, &angle_read);

printf("cur Angle: %.1f\r\n", angle_read);

b EE

GOTO: 135.0f

Cur Angle: 134.7
GOTO+Interval: 0.0f
Cur Angle: 0.3
GOTO+Velocity: -135.0f
Cur Angle: -134.6

=hIZ AN E

INgERiTT

ARSI S L.
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VAR T

#include "stm32f10x.h"

#include "usart.h"

#include "sys_tick.h"

#include "fashion_star_uart_servo.h"

// AEF A LR S AL ] g

[/ <BERERULH>

// STM32F103 PA9(Tx) <-—--> HOBHLEHAR RX
// STM32F103 PALO(RX) <----> HiCIfENLERNR TX
// STM32F103 GND <----> HOREHLEE R GND
// STM32F103 V5 <----> HOfENLEEER SV
// <EEHET>

// R % Eusart . h I IUSART1_ENABLE N1
// WETHZE, ¥ THTBE TR

Usart_DataTypeDef* servoUsart = &usartl;

//// RSO S5

// WSl fEms

// BT PLSRAE 50 B R /N (R ) ) (] R, 45140 500ms
uintl6_t interval = 2000;

// FENHATIIZE mv BRIANO

uintl6_t power = 0;

// BEREHLAERRAE, &% AFHZER

// O:ANEERE 1 SERHENUIER: Bk E AL E
uint8_t wait = 0;

int main (void)

{
// TS T B AR TR AL
SysTick_Init(Q);
// HOYIERTL
Usart_Init(Q);

while (1)

{
[/ TR G M
FSUS_SetServoAngle(servousart, 0, 135.0, interval, power, wait);
FSUS_SetServoAngle(servousart, 1, 45.0, interval, power, wait);
[/ EREEETE R
SysTick_DelayMs(interval);

// EFi2s
SysTick_DelayMs (2000) ;

// BRI 2 5 4b—AN f B

FSUS_SetServoAngle(servousart, 0, -135.0, interval, power, wait);
FSUS_SetServoAngle(servouUsart, 1, -45.0, interval, power, wait);
[/ EREEIETE R

SysTick_DelayMs(interval);

// EFi2s
SysTick_DelayMs (2000) ;


af://n209

FIGiES A E()E

INgEEEN

I TR S
. EAEAE, RETGRN SRR T,
2 B EEEAE, HR AR BT,
3. WRAEHIAIFTER (Dead Block)/ARRNRE,

LK T

#include "stm32f10x.h"

#include "usart.h"

#include "sys_tick.h"

#include "fashion_star_uart_servo.h"

// AEH D LML ] s

// <BELB>

// STM32F103 PA9(Tx) <----> HOEPLEER RX
// STM32F103 PALO(RX)  <----> HLCEHIEEER Tx
// STM32F103 GND <----> B HAENEEHEAR GND
// STM32F103 V5 <----> HEHLEEAR SV
// <EEFEI>

// AT E % Busart. h B USARTI_ENABLE A1
// WETERZE, ¥ TROEER

Usart_DataTypeDef* servouUsart = &usartl;

// AEH R E 24 H & s

// <BRLZRUL>

// STM32F103 PA2(Tx) <----> USBH#.TTL RX

// STM32F103 PA3(RX) <----> USBFLTTL Tx

// STM32F103 GND <----> USBHTTL GND

// STM32F103 V5 <----> USB¥%TTL 5v (Wik)
// <EEFEI>

// fEHRTHEE % Busart. h B USART2_ENABLE A1
Usart_DataTypeDef* TloggingUsart = &usart2;

// BEERCEREprintf2E 0, HE RG] #EHprint e
int fputc(int ch, FILE *f)

{
whiTe((ToggingUsart->pUSARTX->SR&0Xx40)==0) {}
/¥ ORE—ADFAHBER B O </
USART_SendData(loggingUsart->pUSARTx, (uint8_t) ch);
/¥ FRRIETEE %/
// while (USART_GetFlagStatus(USART1, USART_FLAG_TC) != SET);
return (ch);

3

// FENUEEHIAE 25
uint8_t servoId = 0; // NEMLEIID
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float curAngle = 0; // RN e A S
float nextAngle = 0; // FENLI B bR f
uintl6_t speed = 200; // MENLIWHEIE HAL /s
uintl6é_t interval = 0; // MeHLIEELI A

uintl6_t power = 0; // HBATIE mv ZRIACHO w
uint8_t wait = 0; // O AR LSS ReebUe s BRI &

// FENLAESEIX ,  anSReEHL 2 mff fEER

// BRRAEMEZENTIEX WARERNENA BbrAE, RMNA TR

// <EEFI>

// TEX BRSNS S H R R, HURTENLE R E, ARSI A Z 5]
float servobDeadBlock = 1.0;

// EHFEHLE A
uintl6é_t calcIntervalMs(uint8_t servoId, float nextAngle, float speed){

// BEEL—T RN A

FSUS_QueryServoAngle(servoUsart, servoId, &curAngle);

[/ TR

float dAngle = (nextAngle > curAngle) ? (nextAngle - curAngle) : (curAngle
- nextAngle);

[/ TSR N 1A

return (uintl6e_t) ((dAngle / speed) * 1000.0);

// SN INAIRASIDLE, BIEHLEL B 4% A R
void waituntilservoIDLE(uint8_t servoId, float nextAngle){

while(1){
// EH— TR REHL A R
FSUS_QueryServoAngle(servoUsart, servold, &curAngle);

// FIWTREHLZ Sk 2] B b5 A
float dAngle = (nextAngle > curAngle) ? (nextAngle - curAngle) :
(curAngle - nextAngle);

// FTEN—"F A rIResL o E
printf("curaAngle: %f dAngle: %f\r\n", curAngle, dAngle);

// AWHES/NFIEX

if (dAngle <= servobeadBlock){
break;

}

[/ ZER— /N ]

SysTick_DelayMs(5);

int main (void)

{
// WA E B 2R AL
SysTick_Init();
// B ORIE
Usart_Init(Q);

while (1)

{
// BN E bR
nextAngle = 120.0;



wait);

wait);

[/ MR HICA M BRI

interval = calcIntervalMs(servoId, nextAngle, speed);
printf("set Servo %f-> %f", curAngle, nextAngle);

// BRI E

FSUS_SetServoAngle(servoUsart, servoId, nextAngle, interval, power,

// SysTick_DelayMs(interval);
SysTick_DelayMs(5);
waituntilServoIDLE(servoId, nextAngle);

// EFils BEREHLAEIX

SysTick_DelayMs (1000) ;

// BEEL— RN fA R

FSUS_QueryServoAngle(servoUsart, servoId, &curAngle);
printf("Final Angle: %f", curAngle);

SysTick_DelayMs (1000);

// BEREHUR E bR R

nextAngle = -120;

[/ WA f B R v S )

interval = calcIntervalMs(servoId, nextAngle, speed);
// FEHIFELA

FSUS_SetServoAngle(servoUsart, servoId, nextAngle, interval, power,

[/ TEIER—2)L, BRSO AT AL I 4

// R FRIEAAE G R, TR IE X AR A T RS SRR A iR TE R
SysTick_DelayMs(5);

waituntilServoIDLE(servoIld, nextAngle);

// Zfils FMEHIEIXIEH

SysTick_DelayMs (1000);

// ST REHLI) A

FSUS_QueryServoAngle(servoUsart, servold, &curAngle);
printf("Final Angle: %f", curAngle);

SysTick_DelayMs (1000);

ZEH=HIE

EEBE LT FRIFEFINCN, BT TREZHE
INgEEEN

RAFES BB, AERHFUENI368640.0°, 368640.0°
PR T SHE B

1. ZEAEEHES
2. ZEfREEHIRI+EERE
3. ZEREEHIRI+EEBIREE
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VAR

/-,': * ededede R fedededededehk
© RENL 2 Rl A e

Teddededede NN ddk

Fedededededededefeedededefe e e ddededhddedede R ddede N ddededehddedededhdddedhn

#include "stm32f10x.h"

#include "usart.h"

#include "sys_tick.h"

#include "fashion_star_uart_servo.h"

//
//
//
//
//
//
//
//
//

A5 A 1 LA e AL I s
<PRZEULIH>

STM32F103 PA9(Tx) <---—> HOfEHLEEER RX
STM32F103 PALO(RX) <----> & LIEHIEERER Tx
STM32F103 GND <----> HHENFEHEAR GND
STM32F103 V5 <----> HfENEEAR SV
<FEEFT>

AT A C % Busart . h L [JUSART1_ENABLE A1

BWHETEMLIE, B MTHIHER

Usart_DataTypeDef* servo_usart = &usartl;

//
//
//
//
//
//
//
/7
//

A5 R 1 24 S MRS 1l 1 i 1]

<R Ui >

STM32F103 PA2(Tx) <-—-—> H AN RX
STM32F103 PA3(RX) <---—> HOEHLE B TX
STM32F103 GND <----> HEHLEEEAR GND
STM32F103 V5 <---—> H OISR SV
<EEFHI>

i F AT A % Busart . h L [JUSART2_ENABLE A1

BWHETEMLIE, BT ATBOHER

Usart_DataTypeDef* loggingUsart = &usart2;

//

HEMCERBprintfalE O, HEEmEEHprintfemit

int fputc(int ch, FILE *f)

{

//
//
//
//
//
//
//
//
//
//

whiTe((ToggingUsart->pUSARTx->SR&0X40)==0) {}

/% RE—AFIEREEE D */
USART_SendData(loggingUsart->pUSARTx, (uint8_t) ch);
/% BEERRSEE +/

// while (USART_GetFlagStatus(USART1, USART_FLAG_TC)
return (ch);

87 FH B 1134 9 AT A 1 P s 1

<HE Ui B>

STM32F103 PB10(TX) <----> HfCENLEEREN RX
STM32F103 PB11(RX) <----> H EEHIHEEER Tx

STM32F103 GND <---—> H N EAR GND
STM32F103 V5 <---—> HOfENLEEAR SV
<EEHI>

fF AR E % Husart. h M JUSART1_ENABLE A1

WEBMLIE, ¥ 7RO R
Usart_DataTypeDef* servo_usart = &usart3;

/177 RN RIS H

//

RENLFIID S

*************************************/

I= SET);
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uint8_t servo_id = 0;

// FENLE E brff 2

// MeNUAEAE-135B1355 2 8], K2/ NS G —hr
float angle;

uint32_t interval; // W[a][EBEms

float velocity; // PG, Hfidps, °/s
// FENBPATIIZEE mv BRIARO

uintlé_t power = 0;

// VCEMHUHERIAE, 25 AP ZER

VA VO 5 = 1 ek S A= A

uint8_t wait = 1;

// i (EArms)

uintl6e_t t_acc;

// PG A

uintlée_t t_dec;

// SR A

float angle_read;

int main (void)

{
// TS I ER TR A
SysTick_Init();
// B OAIhE
Usart_Init(Q);

while (1){
printf("MTurn GOTO: 720.0f\r\n");
// IR (2D
angle = 720.0f;
interval = 2000;
FSUS_SetServoAngleMTurn(servo_usart, servo_id, angle, interval, power,
wait);
FSUS_QueryServoAngleMTurn(servo_usart, servo_id, &angle_read);
printf("cur Angle: %.1f\r\n", angle_read);

// f§2s
SysTick_DelayMs (2000) ;

// PRI 20 54— (2D

printf("MTurn GOTO: 0.0f\r\n");

angle = 0.0;

FSUS_SetServoAngleMTurn(servo_usart, servo_id, angle, interval, power,
wait);

FSUS_QueryServoAngleMTurn(servo_usart, servo_id, &angle_read);

printf("cur Angle: %.1f\r\n", angle_read);

// %f§2s
SysTick_DelayMs (2000) ;

// IR B (S B+ 4 e )

printf("MTurn+Interval GOTO: -180.0f\r\n");

angle = 180.0f;

interval = 1000;

t_acc = 100;

t_dec = 200;

FSUS_SetServoAngleMTurnByInterval(servo_usart, servo_id, angle,
interval, t_acc, t_dec, power, wait);



FSUS_QueryServoAngleMTurn(servo_usart, servo_id, &angle_read);
printf("cur Angle: %.1f\r\n", angle_read);

// Ef§2s
SysTick_DelayMs (2000) ;

// R R (2 P+ e )

printf("MTurn+velocity GOTO: -180.0f\r\n");

angle = -180.0f;

velocity = 100.0f;

t_acc = 100;

t_dec = 200;

FSUS_SetServoAngleMTurnByVelocity(servo_usart, servo_id, angle,
velocity, t_acc, t_dec, power, wait);

FSUS_QueryServoAngleMTurn(servo_usart, servo_id, &angle_read);

printf("cur Angle: %.1f\r\n", angle_read);

// %f§2s
SysTick_DeTayMs (2000);

h o] S P

MTurn GOTO: 720.0f

Cur Angle: 719.7

MTurn GOTO: 0.0f

Cur Angle: 0.4
MTurn+Interval GOTO: -180.0f
Cur Angle: 179.7
MTurn+Velocity GOTO: -180.0f
Cur Angle: -179.5

MTurn GOTO: 720.0f

Cur Angle: 719.5

MTurn GOTO: 0.0f

Cur Angle: 0.4
MTurn+Interval GOTO: -180.0f
Cur Angle: 179.7
MTurn+Velocity GOTO: -180.0f
Cur Angle: -179.5
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