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ey T - o .,]. r
= [ I
| "L‘-'.l. -

a3 : =

IR

ePFee® & s
5120 1y 24 £ b G0 F0l 24U 08 1B01BLIB HE'E ©

(& 8) stm32f103f103c8t6 B /> R Litk
WKl 8 Fizn, stm32f103c8t6 fi /D R LA, =M maHL, RFEEHBA 10
D 2 % PWM 23 B4 A AR, 4 4> 10 O RIEH A By T, Aok 44
10 1) 32 A FEAL IR 1E A2 4 i 2341\, UART 5 UART2 R _EAZHLESRE 7 59 F TR debug
BZ R TE: www.xiihoo.com 6



(B3 FH—E SLAM FHIHLE A FE: 2R R

5 ERTEL .

1.5.stm32 FEIEMEFBAARHE K

S NS (KB RS2 R B (A8 M, LB AR PEAR 22, T HL AN WA L L
JHAE R, PR E R SESE T LR, SRR R B T, A PTRSURATRE, £
THRINT o k9, R, MHER AR A B, A5 a3 s R

(B 9) stm32 X EERK
W7, A TEANEEBUREE A Z T FRXAS AR, SRR B, B R
Wit —AHIER S, H TRV LR, AN b, (R IS 8 R S e
T RS EORYT s ARE MW — A stm32 A WL/ DN RG S B n % stm32 BN R
4t WEWIFEALLRAN. UART # USB. Jmhd 235 5 SRiX e v Fel H i, [R) B I 255 FE L
AR, AL RGBTSR E . B—XIi2 )G, ZAZHMTEBTT T . stm32 £#%
{2 AARE ], i 10,

FL R T4 www.xiihoo.com 7



(B3 FH—E SLAM FHIHLE A FE: 2R R

12vEEHE il 12V—»

PN, PR 5V-—p
3.3V—»
A HEEA———» PAO TN
B HOZE——»| PAL
E@m --------- '
ML |+ a—non # PA9 |[-UARTL TXP L '
o 5 . |
CH340 | - LS H
<«PwMA—| PBE E palo [GUARTL RX— i ’E ROSEEN 1
sl e | [EEEE TS H
| TB6612 ¢ ani— PBE | T
| EIHLIEZ) @—amn2— pBg =1
M+ [€—B01—— |t <—8ini— pB10 | ¥ Faz |8
<—ein2—| pp11 @ UART2 TP i s
M- |¢—s02— | o PA3 [MUART2_RX— ROSERES
FEEIHL &

M2
S EAl— P PAG

B SRS pay

(B 10) stm32 EEFEABIKEER

2. stm32 F BT

R TR stm32 EEAAE, IR U E AT KL E R stm32 Bt 6
T stm32 TAE. T stm32 K. stm32 AR T IESSRARMAZ I T, HF
B ] DA B AR DS R 2E 2], A1 http://www.openedv.com {1E &R F) B K E RIS )
] Pl ot B MRS HI T E AT, B3 AT H RS IRe T RIFaE 7 ik fl,
K11, RIRAEAIEH] stm32 THEWH .

L YR N www.xiihoo.com 8


http://www.openedv.com

(B TH—& SLAM FHIHLEEAD

=

B AL

KA camy user_data\work zhanghu\project ws\miboo_stm32\USER\milboo_stm32.uvprojx - uVision = m] x
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
T BHa| L B | |mmep e | o VR ale o & &|E-
F AN~ ] ‘ %Ql miiboo_stm32 v £\| & =
Project 0 <] ] mainc - x
(= “I§ Project: mitboo_stm32 = "sys.n" T
= %% miiboo_stm32 "delay.h"
o & CORrRE e "usart.h"
@0 corecm3c "motor ctrl.h"
L] stertup_stm32f10x_md.s wencoder read.h"
- USER "timer 10ms.h"™
@[] mainc "asart2.h"
. a "flash save.h"
B stm32fitxite a mwatch dog.h”
@] system_stm3210x.c 11
@3 FWLIB 12 //firmware version:
£ &5 SYSTEM 13 //v2.0.1
B e 14 w8 firmware ver a=2z;
B SR 15 ug firmware ver |
B syse 16 u8 firmware_ver_c=l1:
B L] usartc 7
5 5 HARDWARE 18 int main(void)
] encoder_read.c Eat
= d 20 NVIC PriorityGroupConfig(NVIC PriorityGroup 2):
@[] flash_save.c 21 delay init():
L] motor_ctr.c 55 uart_init(115200);
@ pide Z3
_] 5 10 24 MOTOR DIRECT GPIC Init();
= e 25 //TIM& PWM Init (s ): //8KHZ (1/8ms) , Tout=( (arr+1}* (psc+1) )/ (Tcl
i usart2ic 26 TIM4_PWM_Init (35 o //2kHZ (1/2ms) , Tout={( (arr+l)* (psc+1) )/ (Tcl
@ L] watch_dog.c 27 TIM2 ENCODER Init();
£ [E5 README 28 TIM3_ENCODER Init();
O e 29 //TIM1 10ms Init(9 out={( (arr+l)* (psc+l)}/ (Tclk=72) unit:us
il Eeme: 30 TIM1 10ms Init(3 ((arz+l)}* (pse+l) )/ (Telk=72) wunit:ius
31 uart2_init (115 ;
32 IWDG Tnit(4,1%625)://1s,Tout={ (4*2*prer) *rlr) /40 (ms),prer (3bit), rlr (11bit)
33
34 //display firmware version
35 printf ("\r\n##fwelcome to use miiboo in stm32!!1###\r\n"):
36 printf("firmware version:%d.%d. %d‘\x\n",fiIm.waIe_veI_a,fi]:mware_vez_b,fiImWaIe_veI_c] ;
=
38 //load pid params
39 pid load();
40
41 while (1)
K | 2 .~ v
E project | @ 5ooks | £} Functi..| 0, Templ... | || € >
Build Output ng
Build target 'miikoo_stm32'
™. .\OBJ\miiboo_stm32.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:03
J-LINK / J-TRACE Cortex Lic

2.1. FAHLIZ

(E 11) EEFEH stm32 TFREGH

RUNLEE I 7 P CRRBLES sl LB D, X LEHR AR 1 BALAR S
J1 TB6612FNG HLII, FT AR 75 2 H] 5 R HLIR 10 1107 A 42 fhl) e [ f e 1 Pl 1 AR 42 1) e T )

PWM 75wt GE SN o

5, IR 10 PR D9k B, R T A v A R R SRR R R, SRS AN 12,
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void MOTOR DIRECT GPIO Init ()
i
GPIO InitTypeDef GPIC InitStructure;

£ fGPIOB CLK enable
RCC APB2PeriphClockCmd (RCC APB2Periph GPTOE, ENAELE):

f':l Iﬂ

f/PB8,PBY,PB10,PBl11l config

GPIC InmitStructure.GPIC Pin = GPIO Pin 8|GPIC Pin 9|GPIQ Pin 10|GFPIC Pim 11:
GPIO TnitStructure.GPI0 Mode = GPIO Mode Out_ PP:

GPIO InitStructure.GPIO Speed = GPID_Speed_SDMﬂz

GPIOQ Initc (GPIOB, &GPIQ TnitStructure);

Jfoutput high for motor break
GPID_SthltS(GPIDE,GFID_Piﬂ_SJ;
GPFIC SetEits (GFIOB,GFIQ Pin 9);
GPIC SetBits (GPICE,GPIO Pin 10):
GPFIC SetBits (GPIOE,GPIO Pin 11);

(E 12) mHLEE$ES] 10 ORI
ARG, FHIE FHSE N 25 TIM4 (13838 CH1 AT CH2 43 B = A2 1 % PWM i FH T AN B AL I

Fed ], e asERiN G i 13,

5E I 2% TIMI TIM2 TIM3 TIM4 TIMS5 TIMS
CHI 5| PAS PAO PA6 PB6 PAO PC6
CH2 5] PAY PAI PA7 PB7 PAl PC7
CH3 5181 | PALO PA2 PBO PB8 PA2 PC8
CH4 3| i PALL PA3 PB1 PB9 PA3 PCY9

(B 13) stm32 e i 2@ ERR A 5] 4B

WIAEALIE F € I 2% TIM4 (3838 CHL AT CH2 A PWM BrH,  sefiACeS a0 14.

FL R T4 www.xiihoo.com
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void TIM4 PWM Tnit(ulé arr,ul& psc)

| €

GPIC TnitTypeDef GPIQ InitStructure;
TIHM TimeBaseInitTypeDef TIM TimeBaseStructure:
TIM OCInitTypeDef TIM OCInitStructure;

f/TIM4/GPIOASAFIC CLE enable

RCC APB1PeriphClockCmd (RCC APEl1Periph TIM4, ENAELE):
RCC APB2PeriphClockCmd (RCC APBIPeriph GPIOE , ENABLE);
RCC APBZPeriphClockCmd (RCC APBZPeriph AFIO , ENAELE):

ffaet PB& (TIM4 CH1) PB7T(TIM4 CH2) as AF output mode for PWM output
GPIO InitStructure.GPI0O Pin = GPIO Pin & | GPIO Pin 7;

GPIC InitStructure.GPI0 Mode = GPIO Mode AF PP:

GPIC InitStructure.GPI0 Speed = GPIQ Speed S0MH=z:

GPIQO Init (GPIOB, &GPIO InitStructure);

JFTIM4 base config

TIM TimeBaseStructure.TIM Period = arr;

TIM TimeBaseStructure.TIM Prescaler = pscy

TIM TimeBaseStructure.TIM ClockDivision = O;

TIM TimeBaseStructure.TIM CounterMode = TIM CounterMode Up:
TIM TimeBaseInit (TTM4, &TIM TimeBaseStructure):

f/PWH of TTM4 CH1 comnfig

TIM OCInitStructure.TIM OCMode = TIM OCMode PWMI1:

TIM OCInitStructure.TIM CutputState = TIM OutputState Enable;
TIM OCInmitStructure.TIM Pulse = O;

TIM OCImitStructure.TIM OCPolarity = TIM OCPolarity High:
TIM OC1Tnit (TIM4, &TTM OCTnitStructure);

TIM OClPreloadConfig(TIM4, TIM OCPrelcoad Enable):

f/PWH of TTM4 CH2 comnfig

TIM OCInitStructure.TIM OCMode = TIM OCMode PWMI1:

TIM OCInitStructure.TIM CutputState = TIM OutputState Enable;
TIM OCInmitStructure.TIM Pulse = O;

TIM OCImitStructure.TIM OCPolarity = TIM OCPolarity High:
TIM OC2Tnit (TIM4, &TTM OCTnitStructure);

TIM OC2ZPreloadConfig(TIM4, TIM OCPrelcoad Enable):

SFTIM4 preload enable

TIM RRRPreloadConfig(TIM4, ENABLE):
ffHMOE enable for advanced TIM1 or TIMS
TIM CtrlPWMOutputs (TIM4,ENABLE)
J//TIM4 enable

TIM Cmd (TTM4, ENAELE):

}
(F 14) BHLEERES] 10 OXI6EK
BeJe s K H LS ) RO B 42 ) (AR B — AN o, (BT Ie oA, sepiiRay
i 15,
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void MOTOR SPEED Set (=16 speedl, =16 speedl)

i

bt

L imotorl

if (speedl>=0)

i
fifmotor]l direct =et: positive
GPFIQ SetBits (GPIOE,GPIO FPin 8)://FE8=1
GPFIQ ResetBits (GPIOB,GPIO Pin 89)://PBES=0
limotorl speed set
TIM SetComparel (TIM4,speedl);

1

else

i
fimotor]l direct =et: negative
GPFIOQ ResetBits (GPIOB,GPIO Pin 8)://PBE8=0
GPFIQ SetBits (GPIOE,GPIO Pin 3)://FBE3=1
limotorl speed set
TIM SetComparel (TIM4,-l*%*speedl):

1
I

L fmotord

if (speed2>=0)

i
fimotor2 direct =et: positive
GFIQ SetBits (GPIOE,GPIO Pin 10)://PFB10=1
GPFIOQ ResetBits (GPIOB,GPIO Pin 11)://FB11=0
limotor?2 speed set
TIM SetComparel (TIM4, speedl);

1

else

i
fimotor2 direct =et: negative
GPFIOQ ResetBits (GPIOB,GPID Pin 10)://FB10=0
GPFIQ SetBits (GPIOE,GPIO Pin 11)://PBil=1
limotor?2 speed set
TIM SetComparel (TIM4,-l*%*speedZ):

1
I

(P 15) R [ R B 4% il

2.2. %0 5 23 B HE 1L HL

Gl de X AR R R B, — 7 R AL 048 1 [ 54T PID PR TR BEF 1], 55
— 77 TH JEE A8 I G L 2 3R AT MU HEVE 15 2 AR T TR s i 5 S |y Bk X B
FA B 0wt #5 2 IR A s 2%, Pt DAL 2450 FH e A s BT 2 PR 0 N A 30 v 110 G R 2 5 X 152 Y
e, SR8 E i 28 TIM2 HI3E3E CH1 A1 CH2 Fli %k encoderl [ A AHAN B Ak, KA i@
HH 2 Bf 28 TIM3 173818 CH1 F1 CH2 ##i3K encoder2 [¥] A #HA B AH K

SEHIEEA TIM2 1E 990t 2% encoderl AR, SIS WA 16.

FL R T4 www.xiihoo.com
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void TIM2 ENCODER Init ()
{

Wz, 2=

#

GPIO InitTypeDef GPIO InitStructure;

TIM TimeBaseInitTypeDef TIM TimeBaseStructure;
TIM ICInitTypeDef TIM ICInitStructure;
NVIC_InitTypeDef NVIC_InitStructure;

f/enable CLK

RCC_APBl1PeriphClockCmd (RCC_APBlPeriph TIM2, ENABLE):
RCC_APB2PeriphClockCmd (RCC_APEZPeriph GPIOCA, ENAEBLE):;

//PRO (TIM2 CH1) PAL(TIM2 CH2) config
GPIC StructInit (&GPIO InitStructure);
GPIO InitStructure.GPIO Pin = GPIO Pin 0 | GPIO Pin 1

GPICO InitStructure.GPIO Mode =

GPIO Mode IN FLOATING:

GPIO InitStructure.GPIO Speed = GPIO Speed S50MHz;
GPICO Init (GPIOA, &GPIO InitStructure);

f/TIM2 base config
TIM DelInit (TIM2);

TIM TimeBaseStructInit (&TIM TimeBaseStructure);

TIM TimeBaseStructure.TIM Period = Oxffff;

TIM TimeBaseStructure.TIM Prescaler = 0;

TIM TimeBaseStructure.TIM ClockDivision = TIM CED DIV1;
TIM TimeBaseStructure.TIM CounterMode = TIM CounterMode Up;
TIM TimeBaseInit(TIM2, &TIM TimeBaseStructure);

f/TIM2 WNVIC config

NVIC InitStructure.NVIC IRQChannel = TIM2Z IR{n;

NVIC InitStructure.NVIC IRQChannelPreemptionPriority = 0:
NVIC InitStructure.NVIC IRQChannelSubPriority = 0;

NVIC InitStructure.NVIC IRQChannelCmd = ENABLE;

NVIC_Init(&NVIC_InitStructure]:

f/TIM2 ENCODER config

TIM EncoderInterfaceConfig(TIM2, TIM EncoderMode TI12, TIM ICPolarity BothEdge

TIM ICStructInit (&TIM ICInitStructure);
TIM ICInitStructure.TIM ICFilter = &;
TIM ICInit(TIM2, &TIM ICInitStructure);

TIM ClearFlag(TIM2, TIM FLAG Update);
TIM ITConfig(TIM2, TIM IT Update, ENABLE):

f/reset counter
TIM2->CHNT = OxTELE;

TIM Cmd(TIM2, ENARELE);

(HE 16) #IEHEAL TIM2 7E NSRS S encoderl HITER
SRIG, BRI B BUE B B e — R o, e oy A, SefiREs i

K 17.

int TIMZ ENCODEER Get |

i
int encoder wvalue;

)

N

t}

encoder value = overflow timd*0xffff + TIMZ -> CHT - OxTIff;

Fireset counter
TIM2 -> CHT = OxTff
return encoder valu

f:
1=

(E 17) EEURILEE encoderl HHEUE I3
w5, 95 TIM2 120 B R A B pg 2, sepI AR AL an i 18,

void TIMZ TRQHandler (void)

{

TTM ClearFlag(TIM2, TIM FLAG Update):
J/get encoder count direction: negative direccion
if ((TIM2->CR1 £ TIM CounterMode Down) == TIM CounterMode Down)

overflow tim? --;

Jlget encoder count direction: positive direction

el=e
overflow tim2++;

et

FL R T4 www.xiihoo.com
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JEA it

TIM ICPolarity BothEdge):
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=
b

Zo IR

[FF A 15 TIM3 #3538 encoder2 ACASSEE, X BEIALETKIR T .

2.3.88 OB R

#5102 R 1, TR B A HUAGR I R TR S, RIRDRE g A 48R 71 45 147
Bl; #1112 debug #2111, ST EI EAIHUA R RTIRAME B1ER . PIDm BRIME RS
PID ¥ E TR IE 2, FIHEEF 1 debug FTEIME Bk M4y EAIHL. (HRAERAIES T
PR, RSRZOERS D 2; 0 1 ZHMEREA T EA s B PID ZHEM .

B, BCEASH 1, SRR 01 e AT printf BREETENSCRE, SEEACAS IR 19,

#if 1

;;:acn; import ( use no semihosting)
[EEEEEN TR

struct  FILE

i
int handle;

FILE stdout;

.a".a".fx._‘h:_ﬁzs‘_-r’s_ex‘_-ti,l EEFEEEIIER
=SNE. 31 (Int x)

{

X = X;

/B SE X fputcEBE
int fpmtc{int ch, FILE *f)
i
while | (USART1->5R&0X40)=—0);//BF F=, BEE REFTYE
USART1->DR = (uB} ch;
return ch;

f#endif
(E19) B0 1 K% BT printf BR¥ET BISCHF
SRJE, WGt E T 1, SeRAS i 20,

L YR N www.xiihoo.com 14
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void uvart init{u32 bound){

//epIofR OHE

GPIC InitTypeDef GP
USART InitTypeDef U
NVIC InitTypeDef NV

IC InitStructure;
SART InitStructure;
IC InitStructure;

gL

=z

==

I d Bt

RCC_RPB2PeriphClockCnd (RCC_APB2Periph USART1|RCC APB2Periph GPIOR, ENABLE); //{ZEEUSHRT1, GPIORET#F

//USRRT1 TX
GPIC_InitStructure.
GPIC Init3tructure.
GPIO InitStructure.
GPIO_I.rut, (GPICH, &G

//USART1 RX
GPIC InitStructure.
GPIO InitStructure.
GPIC Init (GPIOA, &G

[/Usaztl wvic EE
HNVIC InitStructure.
NVIC InitStructure.
HNVIC Init3tructure.
MNVIC InitStructure.
NVIC - Init (&NVIC Ini

//ushRT FIELEE
USART_InitStructure
USART_ InitStructure
USART_ InitStructure
USART InitStructure
USART_InitStructure
USART_ InitStructure

USART_Init (USRART1,

USART_ITConfig (USARTI,

USART Cmd (USART1, E

GEICA.

GPIOL.

g
GPIO Pin = GPIO Pin_9; //BA.3
GPIO Speed = GPIC Speed 50MHz:

HEREREGH

I0h.9

GPIC Mode = GPIC_Mode RF PP;
FIO InltStIucture] jji“iﬁé(cp

10T

GPIC Pin = GPIC_Pin 10://PR10O

GPIO Mode = GPIO Hode IN FLOATING://ZETHN
PIC InltStIJcture],fﬁ%J«u-4LP_uA 10

NVIC IRQChannel = USART1 IRQn:

NVIC IRQChannelPreemptionPriority=0 ,ff;éffdtfééis
NVIC IRQChannelSubPriority = Of 1/ FLE s
NVIC IRQChannelCmd = ENABLE; //IRgiEE fEEE
tStructure); //TRIEFEERISEAIELVICEFSE

.USART BaudRate = bound;//E OiEEE
.USART WordLength = USART WordLength 8b://Fi&
.USART_StopBits = USART StopBits 1;//—
.USART Parity = USART Parity No:;// T EFHLE

.USRRT_HardwareFlowControl = USART HardwareFlowControl None; f}ﬂzﬁgg#ﬁi_uwhfgﬁ-

.USERT Mode = USART Mode Rx | USART Mode Tx: //HIRIEZ
SUSART InitStructure):; //FIGHEO1
USART_IT_RXNE, ENABLE);//FFBE OEZFHER

NABLE) ; fEREE O

(FE 20) #1da4bEO 1

B, G5 O T AR BE R R, o el B EHEAT S AL A Sk i AT X

fdT, SRS I

HZERTE: www.

K 21,

xiihoo.com
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void USART1_IRQHandler{void) fAEOLFEREIERE
1

if(USART_GetITStatus (U3ART1, USART IT_RXNE) !'= RESET)
|1

//clear receive IT flag

USART ClearITPendingBit (USART1, USART IT RXNE);
//receive data lbyte by lbyte

uart_receive_tmp = USART ReceiveData (USARTL);
//FIFO gueue cache

usart receive buf[0] = usart_receive buf[l];
usart receive buf[l] = usart_receive_buf[2];
usart_receive_buf[2] = usart_receive buf[3]7
usart_receive_buf[3] = usart_receive buf[4];
usart receive buf[4] = usart_receive buf[3]:
usart receive buf[S] = usart_receive buf[&]:
usart receive buf[€] = usart receive buf[7];
usart receive buf[7] = usart receiwve buf[8];

usart receive_buf

wsart_receive_buf

9z

usart receive buf[9] = usart_receive_ bufl[l

usart_receive buf[10] = usart receive buf[ll]:
usart receive buf[l1l] = usart receive buf[l2]:
usart_receive_buf[12] = usart_receive_buf[13];
usart_receive_buf[13] = usart_receive_buf[14]:
usart_receive buf[l4] = uart_receive_ tmp;

//data analysis
if (usart receive buf[0]=

| {

&& usart_receive buf[l]=—0xff) //top of frame

//check sum
check_sum tmp2 = 07

check_sum tmp2 = usart_receiwve buf[0]+usart_receive_buf[l]+usart receive buf[2]+usart_receive_ buf[3]+usart_receive_ buf[4]+
usart_receive_buf[5]+usart_receive_buf[é]+usart_receive_buf[7]+usart_receive_buf[8] +usart_ receive_buf [3]+

usart_receive_buf[10]+usart receive_buf[l1]+usart_receiwe buf[l12]+usart_receive_buf[13];

if{check sum tmp2 == usart receive buf[14])
{
//update kp_set, ki_set, kd set
kp set = (usart receive buf[2]>0
ki_set = (usart_receiwve_buf[§]>0
kd_set = (usart_receiwve buf[10]>021:

/ /debug

i

printf ("%x ",usart_receive_buf[0
printf("ix ",usart_receive_buf[l]
printf("ix ",usart_receive_buf[2]
printf("Ex ",usart receive buf[3]
printf("Ex ",usart receive buf[4]
printf ("3x ",usart_receive_buf[5]
printf ("3x ",usart_receive_buf[§]
printf ("$x ",usart_receive_bu:
printf ("$x ",usart_receive_buf
printf ("¥x ",usart_receive_buf[9
printf("ix ",usart_receive_buf
printf("ix ",usart_receive_buf
printf("ix ",usart_receive_buf
printf("3x ",usart_receive buf
]

//update pid params

Kp = kp_set;
Ki = ki_set:
Kd = kd_set:

printf ("\r\n[stm32 response:]\r\n"):
printf ("kp_set:sf\r\n",Ep);
printf ("ki_set::if\r\n",Ki);
printf ("kd set:3f\r\n",EKd);

(F21) 801 &kF kb3 m
BNk, MNP0 2, Fidates 2, sepRIS A 22,

FL R T4 www.xiihoo.com

1) *{ (usart receive buf[3]<<16)+{usart receive buf[4]<«&)+usart receive buf[5])/10
1) *( (usart_receive_buf[7]<<16)+(usart_receive buf[8]<«&)+usart_receiwve buf[3])/1000
-1)*{{usart_receive buf[l1]«<<1€)+({usart_receive_buf [12]<«<8)+usart_receive buf[13])/1
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vold uwartd init (u32 bound)
{
GPIO InitTypeDef GPIC InitStructure;
USART InitTypeDef USART InitStructure;
HNVIC InitTypeDef NVIC InitStructure;
/ /GPICA,OSARTZ2 CLE enable
RCC _APBZ2PeriphClockCmd (RCC _APBZ2Periph GPICA, ENABLE):
RCC APB1PeriphClockCmd (RCC _APB1Periph USART2, ENABLE):
RCC APBZPeriphClockCmd (RCC APB2Periph AFIC, ENABLE);

//BA2 (USARTZ TX) config

GPIO InitStructure.GPIO Pin = GPIO PFin 2:

GPIO InitStructure.GPIO Speed = GFIO Speed SO0MHzZ;
GPIQ InitStructure.GFI0 Mode = GPIC Mode AF PP
GPIC Init (GPICA, &GFIC InitStructure):

//BL3 (USART2 RX) config

GPFIO InitStructure.GFI0 Pin = GFIO Pin 3;

GPIC InitStructure.GPIC Speed = GPIC Speed SOMHz:
GPIC InitStructure.GPIC Mode = GPIC Mode IN FLOATING:
GPIC Init (GPICA, &GPIC_InitStructure):

J/OSART2 MVIC config

HVIC InitStructure.NVIC IRQChannel = USARTZ IEQn;

HVIC ImitStructure.NVIC IRQChannelPreemptionPriority = 3;
HVIC ImitStructure.NVIC IRQChannelSubPriority = 3;

HVIC ImitStructure.NVIC IRQChannelCmd = ENABLE;

NVIC Init (&NVIC InitStructure);

//UBART2 params config

USART InitStructure.USART BaudRate = bound;

USART InitStructure.USART WordLength = USART WordLength 8b;

USART InitStructure.USART StopBits = USART StopBits_1:

USART InitStructure.USART Parity = USART Parity No;

USART InitStructure.USART HardwareFlowControl = USART HardwareFlowControl MNone:
USART InitStructure.USART Mode = USART Mode Rx | USART Mode Tx;
USART Init (USART2, &USART InitStructure):;

USART ITConfig(USARTZ, USART IT RXNE, ENABLE);
USART ClearITPendingBit (USARTZ, USART IT RXNE):
USART ClearFlag (USARTZ, USART FLAG TC):

USART Cmd (USART2, ENABLE);

-

(B 22) #gsies O 2
SRJe s Keeh 0 2 ROAEBUE BRI E R B s b, T eI, e 23.

vold wartd send(uf send data)

i

USERT ClearFlag (USRRTZ2, USRRT FLAG TIC);

USRRT SendData (USRRTZ,send data};

while (USART GetFlagStatus (USARTZ, USART FLAG TC) = ERESET):
¥

(E23) B 02 KiEHiEsE
B, 95 2 SR W ACE R, 1 eR B AT AL R SR R B AT PR
fiEehlT, SEEIARAS U 24,

L YR N www.xiihoo.com 17
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wvoid USART2 IRQHandler()

{
if(USART_GetITStatus(USART2Z, USART IT R¥NE) != RESET)
{
ffclear receive IT flag
USART_ClearITPendingBit (USART2, USART_IT RXNE);
f/receive data lbyte by lbyte
uart2_ receive tmp = USART ReceiveData (USARTZ);
//FIF0 gueue cache
usart2_receive buf[0] = usartZ receive buf[l]:
usart2_receive buf[l] = usartZ receiwve buf[Z];
usart2_receive_buf[2] = usart2_receive_buf[3]:
usart2 receive buf[3] = usart2 receive buf[4];
usartZ_receive_buf[4] = usartZ_receive_buf[3];
usart2 receive buf[5] = usart2 receive buf[&]:
usart2_receive buf[f] = usart2_receive_buf[7];
usart?_receiwve buf[7] = usart2_receive_buf [?
usart2 receive buf[8] = usart2 receive_buf[
usart2_receive_buf[3] = usartZ_receive_buf[l0];
usart2_receive buf[l0] = uart2 receive_tmp;
f/data analysis
if{usart? receive buf [0]==0xIf &£z usart2? receive buf[l]==0xff) //top of frame
{
{/check sum
check sum tmp = 07
check_sum tmp = usartZ_receive buf[0]+usartZ_receive_buf[l]+usartZ receive_buf[Z]+usart2_receive_buf[3]+usartZ_receive_ buf[4]+
usart2_receive buf[S]+usart? receive buf[£]+usart2 receiwve buf[7]+usart2 receive buf[Z]+usart2 receive buf[3];
if (check sum tmp == usart2 receive buf[l0])
{
//update enc target
encl_target = (usart2_receive_buf[2]>0271:-1)*((usart2_receive_buf[3]<<16)+(usartZ_receive_buf[4]<<d)+usartz_receive buf[5
enc2_target = (usart2_receive buf[£]>02 1)*{{usart2_receive buf[7]<<16)+(usart2 receive buf[E]<<Z)+usart2 receive buf[9]);
//debug
I
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr _target);
pr Fget) s
Ar.'
}
}
}
}

(E 24> &0 2 Bl Wb 3 ek 3

FXE, BOE 1 ME D2 PEIERIESBEEm S T, RKIEERATE LK usart2 £

P B A P UORT usartl WGBS P, AT AT LAY S5 0 B R ok R RS A (1 B 11 2 AR
M 1HTIEGE T . RTEEMN RN Z, KBRS MET.

2.4. 5 YLEE PID &4

WAL A PR 2 =R PID B0, Sl LB RIAA 34, dilE:
e(k) = target_value - current_value
delta_u(k) = Kp*[e(k)-e(k-1)] + Ki*e(k) + Kd*[e(k)-2*e(k-1)+e(k-2)]
u(k) = u(k-1) + delta_u(k)

WX 3 MU RIA XS B H D, [FT e mA, Sepa anA 2s.

L YR N www.xiihoo.com 18
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int Incremental PID motorl (int target_ enc,int current enc)
i

static int err,last_err,lazt_last_err;

static int u output;

//EID caculate

err = target enc - current enc;

u output = u cutput + Ka* (Kp* (err-last_err) + Ki*err + Kd* (err-Z*last_err + last_last_errc));
[/ /debug

if{u cutput>PWM limit) u output = PWM limic;
if {u cutput< (-1*PWM limit)} u_output = -1*PWM limit;

ffiteration update
la=t_last_err = last_err;
la=st_err = errc;

//Brake stop
if (carget_enc==0

{
u_output = 0;
last_last_err = 0.0;
last err = 0.0;

return u_outpat:

(B 25) 80 2 Bl brb 2 R #
HAL 1 5L 2 SRATFRER) PID 553%, FTEAEAL 2 (9 PID SEEARS S A R 1. K
T PID ZHUNEETTE, AL SR TT

2.5. B HtE ]

I BT, &N IR AN A ERHE A SR T, BAE TR B A — AN S AT R I AR,
FE BT S A 2 TR AE . PID PSR BARSE I . axX BLUR A SE I 48 TIML P2 28— AN i 1A
PR T, A8 T A ek R S S AR I B AR R A

B, MEEREE TIML, SEfRIE A 26.

L YR N www.xiihoo.com 19
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void TIM1 10ms Init(ulé arr,ulé psc)

{
TIM_IimeBaseInitTypeDef IIH_IimeBaseStIucture;
NVIC InitTypeDef NVIC InitStructure;
//CLE enable
RCC APBZPeriphClockCmd {(RCC APB2Periph TIM1, ENAELE);:
JATIM]1 base config
TIM Delnit (TIMI1):
TIM TimeBaseStructInit (¢TIM TimeBaseStructure);
TIM_TimeBaseStIucture.IIH_Period = arr;
TIM TimeBaseStructure.TIM Prescaler = psc;
TIM TimeBaseStructure.TIM ClockDivision = TIM CKD DIVi;
TIM TimeBaseStructure.TIM CounterMode = TIM CounterMode Up;
TIM TimeBaseStructure.TIM RepetitionCounter = 0;//repetition counter for advanced TIM1
TIM TimeBazeInit (TIM1, &TIM TimeBaseStructure):
JATIM]1 NVIC config
HVIC InitStructure.NVIC IRQChannel = TIM1 UP IRQn;
NVIC InitStructure.NVIC IRQChannelPreemptionPriority = 1;
NVIC InitStructure.NVIC IRQChannelSubPriority = 0;
NVIC InmitStructure.NVIC TRQChannelCmd = ENABLE;
HNVIC Init (&NVIC InitStructure);
TIM ClearFlag(TIM1, TIM FLAG Update):
TIM ITConfig({TIM1l, TIM IT Update | TIM IT Trigger, ENABLE}):
f/reset cou
TIM1->CHT
TIM Crd{TIM1, ENAELE);
H

(K 26) ACE ER 23 TIM1
RIG, 'S hITAcFE R L, SepRAg N 27.

wvoid TIM1 UP IRQHandler ()
I

int i;

int speedl, speedZ;

if (TIM GerITStatus(TIM1, TIM IT Update) != RESET)

|
TIM ClearITPendingBit (TIM1, TIM IT Update):

gic:f//11F

rst operation to ensure strict samples in 10ms
encl_value = TIM2 ENCODER Get();

encZ walue = TIM3 ENCODER Get():

encl value send = enc2_value;//usartZ p
encZ value send = -l*encl value;//usar
/ fdebug

¥y usart2

usart2 send buf[2] = encl value send>=0 ? 1 : O;
usart2_ send buf[3] = abs(encl_valus_send)>>16;
usartZ_send buf[2] = (abs(encl_wvalue send)>>8) L0xLf;
usart2 send buf[5] = abs(encl value send)&0xff;
usart2 send buf[&] = encZ_value_send>=0 ? g;

usartZ_send buf[7] = abs(encZ_value_send) > H
usart2 send buf[E] = (abs(enc2Z value send)>>8)&0xff;
usart2_send buf[9] = abs(enc2_value_send)&ixff;

usartZ_send buf[10] = usart2_send buf[0]+usarc2_send buf[l]+usart2_send buf[2Z]+usarc2_send buf[3]+usarc2_send buf[4]+
usart2 send buf[5]+usart2 send buf[6]+usart2? send buf[7]+usart2 send buf[f]+usart2 send buf[%];
for{i=0:;i<11:i+4+)
uarc2_send(usart2_send buf[i]):

f/PID caculate
speedl = Incremental PID motorl (-l*enc2z_target,encl value);//usartZ proto remap
speed2 = Incremental PID motor2(encl target,enc2 wvalue);//usart2 proto remap

//motor ctrl
MOTCR SPEED Set (speedl, speed2)://s16:[-32

e

7671

(B 27) TIM1 F T b 55 ¥k

2.6.5tm32 FFEERAFREARHE B

I BT, SR AR stm32 BEPSLIA T —E M) T, T OREUR M — N A
L YR N www.xiihoo.com 20
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JeREH main() R AL, ik 28.
int main{wvoid)
H
HVIC PriorityGroupConfig(NVIC PriorityGroup 2):
delay init(}:
vart init(115200);

MOTOR_DIRECT GPIO Init():

B AL

//TIM4E PWM Init (8959,0); J/B8kKHZ (1/8ms) ,Tout={ (arr+l) * (psc+l) )/ (Tclk=72) unit:us
TIM4 PWM Init (355999,0); S F2EHZ (1/2ms) , Tout=( (arr+l)} * (psc+l) }/ (Tclk=72) unit:us
TIM2 ENCODER Init():

TIM3 ENCODER Init():

f/TIM1 10ms Init (999,718); S /10ms, Tout={ (arr+l) * (psc+l}) )/ (Tclk=72) unit:us

TIM1 10ms Init (3999,719): /f/40ms,Tout={((arr+l)* (psc+l))/ (Tclk=72)

uwart2 init(115200);

unit:us

IWDG Init(4,1*625): /13, Tout=((4*2"prer)*rlir) /40 (ms),prer (3bit),rlr(llbit)

J/fdisplay firmware wversion

printf ("\r\n#{#iwelcome to use miiboo in stm32!!'###\c\n");
printf {"firmware version:%d.%d.%d\zr\n",firmware ver_a,firmware wer b, firmware wver cj:

Jfload pid params
pid load():

while (1)
I
IWDG_Feed(};;’;’must. feed dog within 1=
//debug
//printf ("IWDG Feed\r\n™);
delay ms (100) ;//delay 100ms

(B 28) main()ER¥LM
Shi4 B TIML TR AR R R, ASHER I, A stm32 BT BT R

a7t main() BRI P AT UG B AR

b.TIM1 W7 A 2 o K4S I PR B B A B S B SR B i AR, PID %45

c R N E 2R O 1 FER O 2 FIE R L,
FAAk stm32 EIA AN @i 29,

stm32 HLHLEE IR nEA
% TIM2: encoderl
B S Mlencl, enc2 TIMS: encoder?
X
Yiikenc1, encz usartZ_send EaHER
't _ i bRk e USATE2_receive S ROSHs]
(- encl_target, encd target
B N N N S ——
3
+ o i"‘i’:’: % Lsartl_recelve E&idebug I
Mm — — | jEeaae I
| TiM: PWML, PWM2
AL " motor_directPBO, PB1 |
PB2, P83 |

3. J&#

(B 29) stm32 EERABIKIER
T UL, 76 AVE R R A R, B0 S i B A A% L, SRARAIE ™ K 1) 25 1A B KA

GE RN

L YR N www.xiihoo.com 21
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XFTial SLAM Bk HLas N FHiEERE . B A0 7R H B SR BN H, KA
g B A ) R B S AN A S A BB A, R R BRI K@ G, L2
I FE P R R A 1 DA s S8 1 77 3R 58 o] JEC B IR AR o AR5k 2 T IS B 1A RS 2 #R AR 4
B R BT R LEF R AP T

Seok i1t ROS #E X $& L rosserial /£, rosserial A& A T il bk B A L5 HLES N 2 (8] ()38
fEir#8, FH rosserial &£ n] LASEEL L AL S LA N 2 [8]3% B K] ROS K A 51T 7] 1@ 15
JRBLIL SR, anl&l 30,

rROs# 1R B iYrosserial il

BRH HLEEA
(#include “rosserial.h” ) (#include “rosserial.h”™ )
[SIROsSES L rosserial rosserial ) MRoOsER
= fEOFHR oo
MROS, rosserial rosserial =]ROS,
hgdE ||| WERh gt | AR

(B 30) ROS #:X 24 rosserial HHil

B LR IE AL rosserial.h Sk3CHR 51 rosserial R 35 2 5 B A T
IXFEAEER AL B n] DLEL B B ROS HR A AT e £ s (B VR n S F2 )7, rosserial 22> H 3))
SERRESEFNMENT; W rosserial PR3 25 i AR 11275 YL ) o] DAYE S D180 48 b A% s 7EpLEs A b
[ A JE I L7 rosserial.h Sk SR 51 H rosserial P i ()80 Hs 5 25 550 A 71k, IXFETENL
N FE BRI ROS HR AT AT [ B s EE R g S FE T, rosserial 2> H 3l 58 R B FI il
7o rosserial PN T AL S HLAE N Z 181132 B ROS J#15, 1X/)> ROS HL#s NFF KX 5K
TARKIN T

{H/&, rosserial MY EARGF, HTHT rosserial X[ 1R 2 B A WL SCHRRIEARIREF, RXt/b%
RS AL CELn Arduino RAIE AL AR, BN IZ 1) stm32 B HUREA B 7
rosserial FEIISCHF; o5 — MR AT, rosserial BRCEGECHEM, SXFERTIE A 1 TR TH AE K IF g

M) 5040 SIS o
HSLf# U rosserial PRSGX LA SR AT B, FRATME LS rosserial PR AFIEAR, X rosserial

RSP TR AT EEY, BT miiboo HLas KA B B HHE A MIZ ML 1. miiboo
Pl N AE A CREE(E P, i 31,
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miibooL a8 AJE AL F C A Bl

FE: 2R R

stm32 88 L HLEBA
CH$¥¥115200)

mmes > SRR DEBUG nartl ey | W

Eee —spoe = “;‘%; ! BERAS
CHi$5¥115200)

FERE Dg;ﬂgg DATA-uart2 DQ%{;;; | EEEE

e B “?g%;g A

(B 31) miiboo M8 N\ JK#R B CHIEE Y
FH SR GF HE MR, miiboo HLEF NJKAL H OIS Ph B & AN 864> : DEBUG-uartl il
DATA-uart2.DEBUG-uartl Al T~ stam32 5 HL#% A [alfE 4 R T B{E 2 Al £ ; DATA-uart2
F T stam32 5188 N Z L4085 [ it Sl 45 . I+ H DEBUG-uartl Fl DATA-uart2 H4>
fCTERR F R 2 115200 #7848 . T T &%) DEBUG-uartl Al DATA-uart2 iX ¥ 37y
PR SGEAT VRGN A R -

3.1.DEBUG-uartl THil &

DEBUG-uartl T N2 N RITEIME B (stm32 # 5 Hl==>H1%5 A\, ik 4 (stm32
B Hl<==HL28 Ao AT ENE B2 stm32 B HLIA AL A R EHUE, ildr & 2rLas A
stm32 B AL AR IE B

EITEHER (stm32 B RHl-=-HFA)

FLHEA] printf()k o] LR

(E 32) ARITEEE (stm32 B Hl==>P188 N)
TEALAS N, XA CUSRE 2455 58 B dn, LR printf() BRECHE AT LARR BT -

FL R T4 www.xiihoo.com 23
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EilEs (stm32 BRH<=-HZA)
sk kp ki kd P A
top kp_ kp_wval ki ki_wval kd_ kd_wval checksum
sig sig 5ig
i | ff A i M a0 K a0 n AN M W | o My N

B 15 AR, BARE 2T F sk (RENEE oxdff oxff) , BAE 1240FTh
FRNESkT, &5 1 Fmaaeil (BEREIE 14 R RMI0ANE 8 U8 - #iEsh
SHIER B = FRiER -

(1) $iiEElT 12 Fh2n 00 {8 : FomiE® stm32 BERHFRES PD 5 Eas ;
(23 $HRERT 1200 0off {8 Fomid stm32 P PIDREAEHL Ban s ;

(3) ¥HEEPTENERR (N2 IERSN : T stm3z R PIDIRENIETEEG S, kp. ki, kB

EETES

kp_sig: kp TFE4r, kp GBI 0, FHWIMLAE 0 {4

kp_val: kpfil. ke, . R4, SRREFHI— 20 foh9Es . Bl 10000 5
ki_sig: ki fFSfr, wiafiniie o, H0HE o

ki_val:  kiff, #edEs. . R0, BEEBFH T 24 G088, Ll 10000 S5

kd_sig:  kd TF 50, kd BHBH 0, 5 WHCE 0
kd_wal: kd {8, fCKRE. P GG, PREAREHET 24 s, ERbl 10000 KA

(B 33) ARML (stm32 B Hl<==HlEEN)
TENLEE NI, BB N R IR AT A (LSRR stm32 A HLIKARAES 5 PID (55
4 B stm32 1 PID MK E NERINE A 4 1E5RK stm32 v PID B NTE R ) H
B R BB R T, SRS AR TR R X 15 AN A R B AT T

3.2.DATA-uart2 thil I &

DATA-uart2 M N5 N i (stm32 B Hl==>0128 \). HEEZIEH] (stm32 H
Ffl<==Hl78 N)Do I E stm32 B LRI N IEEHE, #EEGENLES A M stm32
B LA E R

FZHE T : www.xiihoo.com 24



(H BT & SLAM FHIHLEEA)Y HE . oA
WERER (stm32 BRHL-=HFA)
i 2k I 5C I RE A e R Al
top encl_sig encl_val enc2_sig enc2_val checksum
ff | ff pE e | oxx | omx XX | owx | oxx XX

BAEWIh 11 e

top[0],top[1]:Misk, [&l € HU{H ff ff

Hpl, R, WEEAKRUGE XON:

encl_sig: ZABIMEERF S AL, MR 0, W o 4T
encl val: ‘c¥eiRE, U@ . . (KRG, PRl E—4 24 ff IE ¥
enc2_sig: GRS, HEy AR 0, i WHCE o {i
enc2_val: ¥HAE, W M. . &6, SFEEE B — 24 O E R 8
checksum: i T BT 5 7 19 R 5% InFnHR A 8 {
(E 34) BERB (stm32 B Hl==>Hl28 \)
FENLES N, X A E USRI 05 B B UL, 4 BRI AN Bt itk UEAT T, s mT B
X 11 AT B Wb AT A R L AR

EEEH (stm32 BRH=-HFEA)

i1k AR Ase g FEgs

top encl_sig encl_val enc2_sig enc2_val checksum
ff | ff KX o | oax | oot XX w | owx | o M

Famwith 11 M FWALR, W ERATR, WA RIGE LR:
top[0),top[1]:Mi 3k, [l & B ff ff

encl_sig:
encl val:
enc?_sig:
enc?_val:

checksum:

I g

Ry,

£ i

EER L

5,
e i i .
Ei I::I '1'”.-‘

' = 1
e R

i e E 0,
. {4,
I fnFEL 0,
. ki,

HWEAFo
PR AT B — 1 24 (rpY E R
HWHLAE o fi

HE A1 B — 4 24 firny IF % 3

W AT =2 s & A LA 8 fir

(E 35) FEEEH] (stm32 B Hl<==

PLEAD

FENLEE N, BB R H AR B HIME (A0 AR A ), IR/ itk
AGHATEEE, ARJEIEER R R HIX 11 DA R EIEWORAT 7. SR I, &
UGN P42 ) SRS [R5 (e i 2K, 3Kt AR PR 1

4. J&

ROS ZKZNF

SFF it SLAM B3, HLgs NS ik
FLHEE N, BB KR ROS XA LI IR KM H . miiboo L5 NJKEL

FL R T4 www.xiihoo.com
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2 36.

¥ miiboo_bringup

launch

(4 check_angularlaunch %Eﬁﬂ'ﬂmiﬁ EHI#
check_linear.launch —————» Eﬁiﬁﬁgﬁﬁﬁ EHI#
miiboo_all_sensor.launch——— Eﬁﬁ‘iﬁfﬁﬁﬂ%ﬁiﬁﬁ EDIH:
minimal.launch i Eﬁ}ﬁiﬂﬁiﬂﬁﬂ]}tﬁ:
pid_set.launch > Eﬁﬁﬁtﬁiﬂﬁﬂl iﬁ‘

scripis

P FF

/* check_angular.py > Eﬁiﬁﬂ'ﬁﬁgﬁﬁﬁﬁ
/+ check_linear.py 2 Eﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁ

5rC

/+ | base_controller.cpp | —» DATA'UE“ZM*UE&&%
/#| pid_set.cpp |% DEBUG-uart”EﬂiEHEEﬂJfEﬂ

= CMakeListsixt

<» packagexml

(& 36) miiboo #1238 AJE#LHI ROS WEFN LA LR
ARG HZE— AN 5251 ROS ThEEHL, THREEL 44 N miiboo_bringup, DhAE A5
/> ROS 5 15 ¥ifY (base_controller.cpp 1 pid_set.cpp), AXER HIXFIASTT i 1E &N A E S
P ) DATA-uart2 5 DEBUG-uartl ) BAKSZHL . base_controller.cpp 1 57 X J&& 485 4% il BX )
(ARSI, pid_set.cpp 47 5% i Ak TR IR B 1) EL AR SEB o A4 B R0 3K 9 N 1 AT AR
T IR A N I HoAth Py 20K 5CLE S5 THI ) miiboo HL28 A SLAM S Sz ik ih BAAR R T

4.1. )8R IEH]T A

O
JERALFEHIT RO T 5RAL DATA-uart2 85 385, X BT ROS #% 11 AN 2 $R D) BE %
FRAEE, ET SLAM FHIEDIRERITT K -

1715 topic: Jomd_vel {geometry_msgs:Twist)
%7 topic: Jfwheel_left speed (msgs:Float32)
Jwheel_right speed (msgs::Float32)
Jodom (nav_msgs::0dometry)
Jtf (odom->base footprint)

(B 37) JRERHF 8N
A LIRS AR«
L YR N www.xiihoo.com 26
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JE A2 175 5 base_controller.cpp SEHL . F2J7 FE 0 AL FE: 115 topic I T
Reg AL MRS ECEAE 7F & A1 2 topic.

5, FRF T /emd_vel 1 H P SN R4 5N (103 FE A5 B e 4 il {3 Pl
H1 DATA-uart2 R 1A% 3K, S35 18 5 R R 48 A, SE B0 IR A 1r)as 3% i« 11 B /emd_vel
87 1] 1 B H5ORT T R Bk o3 il el 38 FEL 39 T o

vold callback{const geometry_msgs::Twist & cmd_input)
i
float angular_temp;
float linear_temp;
linear_temp = cmd_input.linear.x ;//m/s
angular_temp = cmd_input.angular.z ;//rad/s

Jrmotor max vel limit
float linear_max_limit = myOdomCaculateData.cmd_vel_linear_max;
float angular_max_limit = myOdomCaculateData.cmd_vel angular_max;
If(linear_temp=linear_max_limit)

linear_temp = linear_max_limit;
If(linear_temp<(-1*linear_max_limit))

linear_temp =-1*linear_max_limit;
Iftangular_temp>angular_max_limit)

angular_temp = angular_max_limit;
Iftangular_temp<{-1*angular_max_limit))

angular_temp =-1*angular_max_limit;

Int delta_encode_left_temp;

Int delta_encode right_temp;

delta_encode_left_temp = (linear_temp-0.5%(myOdomCaculateData.wheel_distance)*angular_temp)*(myOdomCaculateData.encode_sampling_time)/(myCOdomcCaculateData.speed_ratio);
delta_encode_right_temp = (linear_temp+0.5*(myOdomCaculateData.wheel_distance)*angular_temp)*(myOdomCaculateData.encode_sampling_time)/(myOdomCaculateData.speed_ratio);

while(myCombDev.send_update_flag!=0);//wait for flag clear
printf("###delta_encode_left_temp=%d delta_encode_right_temp=%d\r\n”,delta_encode_left_temp,delta_encode_right_temp);
Hleft motor enc set
if(delta_encode_left_temp>=0)
myComDev.writebuff[2] = 0x01;
else
myComDev.writebuff[2] = 0x00;
myComDev.writebuff[3] = abs(delta_encode_left_temp)=>16;
myComDev.writebuff[4] = (abs(delta_encode_left_temp)>>8)&0xff;
myComDev.writebuff[5] = abs(delta_encode_left_temp)&0xff;
/fright motor enc set
if(delta_encode right_temp>=0)
myComDev.writebuff[6] = 0x01;
else
myComDev.writebuff[6] = 0x00;
myComDev.writebuff[7] = abs(delta_encode_right_temp)>=16;
myComDev.writebuff[8] = (abs(delta_encode_right_temp)>>2)&0xff;
myComDev.writebuff[2] = abs(delta_encode_right_temp)&0xff;
/lcreate checksum
myComDev.writebuff[10]=myComDev.writebuff{0]+myComDev.writebuff] 11+myComDev.writebuff{2]+myComDev.writebuff[3]+myComDev.writebuff{4]+
myComDev.writebuff[5]+myComDev.writebuff{6]+myComDev.writebuff[7]+myComDev.writebuff[2] +my ComDev.writebuff[3];
myComDev.send_update_flag=1; //set flag

(& 38) T /cmd_vel F 5] R %

Hthread: write cmd_vel to serial-com
vold *mywriteframe_thread(vold *pt)
EN
Int i=0;
/fcontrol freq: 100hz (10ms)
while(1)
14
Heontrol
IfimyComDev.send_update flag==1) //get flag
1 {
myComDev.nwrite=write(myComDev.SerialCom,myComDev.writebuff,11);

fdebug
Aprintf("send:%x %x %x %x %x %x\rin",myComDev.writebuff[0], myComDev.writebuff[ 1], my ComDev.writebuff{2], ny ComDev.writebuff[3],my ComDev.writebuff{4], my ComDev.writebuff[5],
Vi myComDev.writebuff[6],myComDev.writebuff[7], myComDev.writebuff[8], my ComDev.writebuff{9], myComDev.writebuff[10]);

myComDev.send_update_flag=0; //clear flag
i=0; //clear stop count
}
else If(i==50) #/if not input emd_vel during 0.5s, stop motor
1 4
fistop
myComDev.nwrite=write(myComDev.SerialCom,myComDev.stopbuff,11);
s

if(i>=50)
i=0;

else
4

ros::Duration(0.01).sleep(); //delay 10ms

(E39) BOTFKREH
SRIG  FEP AN BB TSR B R A (03 S, SHW 30 5 I A e SO s e v By v AT
B, SRR, KBRS . AR A 4 B R A El/wheel _left_speed Fl
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/wheel_right_speed /@, WA A ORI EFE 5 3 B AG 2] Jodom Fl/tf @, BT AFEME
TEXT BRI SRESR A —HE, B BAE T [RI AT B /odom Fl/tf /8, 8 T4 A 195
EAEH o A ER USRI S i SR AR THAT R A7 I 1t B 5 B RT3 topic 20l 4 40
I 41 fiow .

tithread: read odom from serial-com
vold *myreadframe_thread(vold *pt)

{
while(1)

while( {mytomDev.nread=read{my[omDev.SerlaICom,xdmycamDeu.ms&_buf], 1))=0 ) //get 1byte by 1byte from serial buffer
i

/{debug:print recieved data 1byte by 1byte

J{printf{"%x ",myComDev.insert_buf);

/{FIFO queue cache
for(int i=0;i<10;i++)
{
myComDev.readbuff{il=myComDev.readbufffi+1];
}
myComDev.readbuff{ 10]=myComDev.insert_buf;

/{data analysis
IfimyComDev.readbuff{0]==0xff && myComDev.readbuff[1]==0xff) //top of frame
{
#icheck sum
unsigned char check_sum=0;
for(Int i=0:i<10:1++)
check_sum+=myComDev.readbuff[il;
If(check_sum==myComDev.readbuff[10])
i
//debug
#printf("recvirin®);
myComDev.recv_update_flag=0;//clear update flag
myBaseSensorData.delta_encode_left=(myComDev.readbuff[2]>071:-1)*{{myComDev.readbuff[3]<<16)+{myComDev.readbuff{4]<<8)+myComDev.readbuff[5]);
myBaseSensorData.delta_encode. rlght [my[anev readbuﬂ[ﬁ]mﬂ -1)*((myComDev.readbuff[7]<<16)+(myComDev.readbuff{8]<<8)+myComDev.readbuff[3]);
printf{ delta_enc anc ight=tdvrin ", myBaseSensorData.delta_encode_left, myBaseSensorData.delta_encode_right);
H###caculate udom###
float delta_d_left;
float delta_d_right;
delta_d_left = (myBaseSensorData.delta_encode_left) * (myOdomCaculateData.speed_ratio);
delta_d_right = (myBaseSensorData.delta_encode_right) * (myOdomCaculateData.speed_ratio);
float delta_d;
float delta_theta;
delta d = (delta d left + delta_d_right) * 0.5; /funit: m
delta_theta = (delta_d_right - delta_d_left) / (myOdomCaculateData.wheel_distance); //+-777 unit: rad
float delta_x;
float delta y;
delta_x = delta_d * cos(myOdom{CaculateData.oriention + delta_theta*0.5);
delta_y = delta_d * sin{myOdomCaculateData.oriention + delta_theta*0.5);
/fupdate odom result
myOdomCaculateData.position_x += delta_x; //unit: m
myOdomCaculateData.position_y += delta_y; //unit: m
myOdomCaculateData.oriention += delta_theta; //unit: rad
myOdomCaculateData.velocity_linear = delta_d / (myOdomCaculateData.encode_sampling_time); //unit: m/s
myOdomCaculateData.velocity_angular = delta_theta / (myOdomCaculateData.encode_sampling_time); //unit: rad/s
S R
myComDev.recv_update_flag=1; //set update flag
}

}
Wiwhile(.) end
¥iwhile{1) end
}

CE 40) M\B CIFRALEE R BFF R AR AR
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=

static tf::TransformBroadcaster odom_broadcaster;
geometry msgs::TransformStamped odom trans;
nav_msgs: :Odometry odom;

std msgs: :Float32 wheel left speed msg;

std msgs: :Float32 wheel right speed msg;
geometry msgs: :Quaternion odom_guat;

/fcovariance matrix

float covariance[36] = {8.81, @&, e, g, a, B, // covariance on gps x
8, 8.81, 8, B, a, 8, ¢/ covariance om gps y
e, @, 00000, B, a, 8, ¢/ covariance on gps z
e, @, 8, 00000, @, B, /f large covariance on rot x
B, &, B, B, 00000, 8, Jf large covariance on rot y
6. 8, 8, B, a, 8.81}; J// large covariance on rot z

/fload covariance matrix
for{int i = 8; 1 < 36; i++)
{
odom. pose. covariance[i] = cowariance[i];;

1

ros: :Rate loop_rate(18.8); //18.8HZ
while(ros::oki}}
{
if (myComDev.recv_update flag=1}
{
{fodom_oriention trans to odom guat
odom guat = tf::createQuaternionMsgF romYaw(myOdomCaculatelata. oriention); //yaw trans guat

ffpub tf(odom-=base footprint)

odom_trans . header. stamp = ros::Time: inow();

odom_trans.header. frame_id = odom frame id;
odom_trans.child frame id = odom child frame id;
odom_trans.transform. translation.x = myDdomCaculateData.position x;
odom_trans.transform. translation.y = myDdomCaculateData.position y;
odom_trans.transform. translation.z = 8.8;

odom_trans.transform. rotation = odom quat;

{fpub odom

pdom. header. stamp = ros::Time: onow();

odom. header. frame_id = odom frame id;

odom.child frame id = odom child frame id;

odom. pose . pose. position.x = myDdomCaculateData. position x;

odom. pose. pose . position.y = myDdomCaculateData. position_y;

odom. pose. pose. position.z = 6.8;

odom. pose . pose.orientation = odom guat;

odom. twist.twist. linear.x = myDdomCaculateData. velocity linear;
odom. twist.twist.angular.z = myDdomCaculateData.velocity angular;
{fpub enc

 FIPREAL

wheel_left _speed msg.data = (myBaseSensorlata.delta_encode left)* (myDdomCaculatelata. speed_ratio)/ (myDdomCaculateData.encode sampling time);
wheel_right_speed msg.data = (myBaseSensorData.delta_encode_right)* (myDdomCaculatelata. speed_ratio)/ (myDdomCaculatelata.encode_sampling time);

odom_broadcaster. sendTransform{odom trans);

odom_pub. publish(odom) ;

wheel left speed pub.publishiwheel left speed msgl;

wheel right speed pub.publishiwheel right speed msg);
}

ros: :spinDncel ) ;

loop_rate.sleep();
}

(E 41) RAiREEES B3] topic

E T RS R EEN BT
B, BATHE THE—T ROS THINLAS NALKR 2000 TALAR &, Wl 42, Hlas NS
MIIETHT 75 0 x BIETT 1) HLds NIRELRIIE 750 2 SEJT 1A HLEs NJRELI I T5 R y il
IEJT I HLas ML A theta Abrfh L x Bty 0 BEA RIS &1 J7 149 K. — B ANLES N JRAE
R 2, HLES N R A B ST B T ARAR 2R, sl A2 AL N RS 4R A1 L 9 R AT 0,
PLEs NIRFAEIZ Sl R b, Sl fl — 20 AL B AN L A R8 T DAHESE L8 NIRRT
—IZINL %, XA AT HER .

FL R T4 www.xiihoo.com
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(B 42) HLas NAFAUEr R E L HER
FAX BAETHE R 2 0 JREL I O, T 41, JELAT 2L BT . AR
A A% R DA LS N RAE 0N — I 2007 28 Uz HE IR B i R 1A 43

Heh: N ra
gi—mtlaPi = (z,y.0) \ﬁ/ \;
e dier o A Re N
#4355 dright v+
LS deenter SN

fnmaTHmg P
e (B L

F—tzlzgPia = (@ . ¢) e

- _— -

(& 43) MUTHER A AR
FEARFE AR (] [ED R 5L, /O J5 IS HLEs A GL 2 — @R R, AR K 44 19HES .
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If in a short time interval, At, the two wheel velocities are relatively
constant, then the robot's forward velocity, Vz, and rotational
velocity, w, and can also be considered constant and we can update
the global position from Pi = (z,y.0) to Pit1 = (', ¢/, &),

For the sake of avoiding repetition, the derivation is not shown
here, but it is clearly outlined in this short primer by Edwin Olson at

MIT.

A Primer on Odometry and Motor Control

Olson shows that the new position = and ¥’ are given by:
&' = T + Teenter|— sin @ + sin & cos # + sin f cos ¢]

i = Y + Feenter|€08 0 — o8 ¢ cos 8 + sin 6 sin ¢

Now, to significantly simplify the equations, an approximation can
be made_ If @ is small, as is usually the case for small time steps,
we can approximate sin¢ = ¢ gnd cos¢ = 1 Now this gives us:

&' = T + Teenter]|— 85I 0 + © cosf + sind]
2 = T4 reepperdh O 0

¥ =+ doonter cOSH

and

i = Y+ Teenter[cOS B — cosf + ¢ sin f]
Y = Y+ Teenter © Sin G

y: —_— y + {IE\E‘H.!E‘F' Sinﬂ

(& 44) FERE AP HLER AL B R R R
R, 2Rt RtefE, ATRS R EATEE BT L A, A 45,
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The change in the robot’s direction of orientation, @, is the
difference of the distances traveled by the wheels divided by radius
of rotation, L, which is the distance between the wheels.

The odometry equations for
(=, . 0')
are:

diejt + dright
eenter = T

s dright — diefi

L
Heener COS 0;
4+ | Hepnter Sind;

i)

X
Y;
a;

Pip1 =

It can also be found in the literature that as a compromise between

the full equation and the simplification of assuming that
wr
. that the average orientation angle over the time interval is used to

calculate the new position. ﬁﬂﬁgﬁiﬂ%&ﬂﬂ

Xi ffrr.n!ﬁ:- tﬂﬁ{ﬂi + G,‘r 2}
Piri= | Yi | + | deenter sin(6; + ¢/ 2)
; i

(& a5) BHERTROLAR
AHERIL, B HTFE R h il S AR T B A SR X0 A U B R S . 5T
FLLHEE FVE A HES, 5%

http://faculty.salina.k-state.edu/tim/robotics sg/Control/kinematics/odometry.html

4.2 ) B FRAT A

B,
JRBL R S R 5K 4L DEBUG-uartl 5 184S, X @il dr 47 & s 452 55
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select cmd mode:

1 version and pid params request

2 reset pid params to default request
3 set pid params

please input number 1 2 or 3:
3
please 1nput Kp ki kd:

(E 46) REFATAEND
A LIRS AR«
JERAL AT AU pid_set.cpp L. 27 EZAWAEFE: MK sREUR K a2 T
R AL MR N 2 s I S o 7E 243
B, PP M RORR a4, HP T AAECE 1,2,3, RA A 3 S FEE R
A kp,kikd IX =AM, B R KAy A 918 B DEBUG-uartl #UE g0, AR5 5
R R4 AL, S A R . Wilar 23RS N R K 47.
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fifcin

ros: :Durationil1.9) .sleepl);

st rooubes” seloct oo mode "wesbd 2 1 endl;
st 1omrtes™ 1 wersion & r
shd: rooukos" 2 reset pa
stz rooubes™3 1t pid o
st 1 ooutos oot
oz 1 Cuneecmd - num;

if{omd rm==1)
{
myComDery writebuff (2] = Swdd;
myComDiery writebuff(3] = Sobd;
myConDiev writebuff[4] = Busa;
myConDey. wribebuff (%] = SoBd;
myComDiey writebuff(G] = esa;
myConDay . writebuff(7] = @wdd;
myConDey writehutf (8] = oa;
l'.m\'.uribebui‘ﬂg] = EnohE;
myComDiery writebuff (18] = @wdd;
myComDiew writebuff(11] = @wda;
l'.mv.uri'bcbufiilzj = gwda;
myConDey writebuff[13] = @wda;
1
else if{oed mme=z)
i
l'.m\'.uribebui‘ﬂzj = Buff;
myComDery writebuff (3] = Guff;
myComDiew writebuff(d] = Sxif;
myConDiev writebuff[5] = Bxif;
myConDey. writebuff 6] = Sxff;
myComDiey writebuff(T] = Suff;
myConDay writebuff(3] = axif;
myConDey writehutf (3] = Suff;
myConDiey wWritebuff[18] = axff;
myComDery writebuff(11] = @uff;
myConDiew_writebuff(12] = acfi;
l'.mv.uri'bcbufiilﬂ = gutf;
1
alse 1f{omd nume=3)
{
gtd: 1ooutos plosns apat ko &l k- “ooctd: endl:
stz 1oineosipn_seteoki setwskd_set)
fifp
Af{kp setadl)
myConDev writebuff[2] = Bwdl;
oloe
myComDey writebutf[Z] = sosa;
myConDey . writebuff(3] = abs{imt(kp set<10853) )==16;
myConDey writehutf{4] = {abs{imt{lp_set*18393) j==8)&8cif]
l'.m\'.uribebui‘ﬂs-] = abis| iltl:m_slt‘m]]iﬂqﬂ;
FiRL
Akl sets)
myConDiev writebuff 6] = Suil;
oloe
myComDey writebutfG] = &osa;
myConDey writebuff(7] = abs{imt{kl set<10853))==16;
myConDey writehutf (8] = (sbs{imt{ki set*18393) j==8)58cff]
l'.m\'.uribebui‘ﬂg] = asbs{imt] k1_setTloasd))santf;
Fid
Af{kd_setsil)
myConDiew writebuff[18] = Swal;
oloe
myComDey aritebutf (18] = Gwda;
myConDey . writebuff(1l] = abs{int{kd set*18593) |==18;
myConDey writehuff[12] = {abs]dmtkd_set*18298) )=-8) &0t 1
l'.m\'.uribebui‘ﬂlﬂ - .ﬂls{iﬂtﬂﬂ"sﬂt‘ 13099) J&axif;

ficreate checksun

myConDiey Wl testurtf | 14 | sprpComDew . writetut £ | 8] smyConDev . writebut £ 1] smyConDev . writebut £ 2] smyConDev . writebut £ 3] smyConDev. writebut £ 4]+
myComberw . writetof f| 5] wyCombev. writetof f | 6] wmyCombev . writebof f | 7] seyCombev. writebof £ 8] smyCombDev. writebof £{3]+
myCombey . wri et f | 18 ] +myConbey wribebuff [ 11] seyComDey . writebof £ | 12 ] +myConDey writebuff[13] ;

fremerate Sond

my LoDy mar i teswr i ted myeConDey. SerialCom, myConDev . writeboff, 15)
(& a7) FHRABFLRME TR
SRV, FEF AER DR HURAE AR5 B, X gt BRI 5 1, ELHORE SR S 2 Hidle J
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FETEN RISt AT 1, Al 48.

/fthread: read from serial-com
void *myreadframe_thread(veid *pt)

N

#
=
i
N

.

while( (myComDev.nread=read{myComDev.SerialCom,&({myComDev.insert buf),1))=8 ) //get lbyte by lbyte from serial buffer

i
while(1)
.{
.{
printf{ .myComDev.insert buf});
}/fwhile(..) end
}//while(l) end
¥

5. J&

(FE 48) L% HidiE R AT EP

i PID | S8 €

FATH) miiboo HLAS NKELMT stm32 #=HiRF O AN E TR E LM PID 28, WHiEH
TAVIRBE IR FI B, — MO AT 28 E PID 1,

X RARLS —F PID S EUE e i FE B AT miiboo AL#S AJE AL 1) stm32 45 il B S
FIH AT A, X B H T PID AR R R RS, 78 R EK % IR IR Z IR
MIBEIE. 5, X PID =ANSHUEEM T, i MEERIGR, WE 49.

=, ik, MRENREERER

it gt
KP 171 % 5 I N S P AR ARIFE L, SSlRAGHART RE)
K1 380 fadiR s, BT RS HMEE R HIFEN A, REMMRERTE RS
KD HGh0 | WA EEANER, RIS [AE N, NI | i RE KD (SR B G Al R AR

1 BT T R Y T O 6 P2 N B G e e A
HAR LR 1R 0 R G ANRAEA] .

(& 49) pPiD ¥ e o
H, AT FHRATE miiboo HLEs NJELLHT stm32 #2=HIAk P A2 E R PID, ATLLIXHE
Xof 1B PID SEU R R E AT — S5, A 50.
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#
=
i

: B RE BT

T

u(k) = Kp[e(W) + =Tk Te(D) + Tp S
; e(k)—e(k—

u®) = Kple() + e + 7, S0et

u(k) = Kpe(k) + K, Xioe(®) + Kple(k) —e(k — 1)]
e

e(k) =input_target — feedback_current, #i A HEr{H 5 a7 in{iz 2=,
eYSERITES 18

K, = KP%, SRR

T S——
K = KP?D, o B

T JAe A 5
Ty AL T 5
TD ?‘JL’%’{’;’T”‘J |~Dj o

koe() + Kple(k) —e(k —1)]

ukk—1) =Kpe(k—1) + K; 3 e(i) + Kple(k — 1) —e(k — 2)]

Au(k) = u(k) —uk—-1)

Au(k) = Kple(k) —e(k — 1)] + K,e(k) + Kp[e(k) — 2e(k — 1) + e(k — 2)]

(B 50) BEEEAEN piD S ER PiD HERER
RLER PID IS HEELFE— B, JEBE KP, AREEE KI, HJaBE KD; XA E
A pID I EA PID MEERIAN, AT LRI B R kP A &R kI —FE, ALE A K A=
R KD —#F, PLEA KD AUEER kP —FF, Wil 51, IXFE, BEER PID BOZJHE KI, SRS
HLIE KD, He)i BT KPo IR — iR B IV R, FREE I 06 2 R PR i IR SE A AN IE F I

fEH e S D) fadsiRzE (B HIEE
I PID KP Kl KD
firE % PID Kp K KD
&% PID KI KD KP

(E 51) HER PID SEIFFRIEVLH

FENLES N _EREAT B PID B #AE 2 AT, Son BE SR PR — Lo b . T T AR 2 B X
WER PID 1, B KON ELGIZHL KD AR S A KP NI S50 3K BLAS i E % miiboo
PLES NRAL IS & PID S 44T R E

g 4 1b
31w

B RBEWHIE . LIRS K /MR, DA RGN, BEEIGERNAR,
FEE/N IR 2R . 2R G o 22 Bl 22 /D B SR VRV L, JF BN OR R4F, A R

P EL A 2% B AT

Pivand 1k
2
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LRBREANRH R ER, MFMAR 6. Bene 8 ko NEME, PB4
55 1 B RGBSR KRN ngE /NN IEAE R 0.8 1 ), SR K KD, FHIE RGAE (R FF R 4T
AWM DL, HERFRSRE . XA AR AR S 2R R A, RE ML K& KD,
DUHATS B3 R s ) e 2
%35

FAE LR R 2R B T Ra IR 2, (HBh A R A RERE S, AT I BT
TESE 2 DREOE WAEA b, BDHIK KP, [FIBSAH R S0 KA KD, 85 DAIR A3 = 1

JEEL TS, B EISEBRI miiboo HLAS A FHFATEE T, B AL TR EK ALY DATA-uart2
Y5 DEBUG-uartl 5 B FINLAE A 0 EAR M AR 3 7, JR60 AR IR 1 B % 5N
JEAE IR B B B A, AR R S AU 75 B AT UL, S8 T4 A 254 £E miiboo HL8%
N SLAM SRR VELII T . AR5, 5B SRR s AR A B
R

#TIT 20, A SR

roslaunch miiboo_bringup minimal.launch

ST A&, R ARATERY AL IR A G4

roslaunch miiboo_bringup pid_set.launch

HI ST — A, AP T A

rosrun teleop_twist_keyboard teleop_twist_keyboard.py

H#EFT I — N0, H rqt_plot X A8 B 2kt A7 21, Fi5 2 28 B0 >KUR ) topic
rosrun rqt_plot rqt_plot

B AL A teleop_twist_keyboard 5 ZiE T apt-get v K %%, rgt_plot 4% ROS H{H:
2B TR, ST XS BARME H 7 V2K 7E miiboo AL#F A SLAM S 45 S8 VELI IR 2 T
BJE, BB SR 4, R RRRERP IR, TR IR TR A £ i A A N A R )
kp+ kiv kd 2%, AW E SX SRR BB R A2k B — N HEGH R IR rat_plot B
2R R T W B 52 B

MatPlot DE@ - o
Topic|/ - & autoscroll | [l | @

(& 52) rqt_plot 3 J&5 ih£%

6. K& B IrE
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WLAR NI BLIZ AT HRE B2 1 o O 2 1 B R b o JIC BN 52 B R U 1 LR 22 A
R . Rl 7S AR I B A AT R E, RERVNEZE . miboo HlLEE A
JERAL I ROS MRANH CA 54 1 AHN bR ERE T, BB TR & A RIS 2
.../miiboo_bringup/launch/check_linear.launch A B 117 B 25 %€ 5 8l A
.../miiboo_bringup/launch/check_angular.launch ;B FE1H4; 5 5€ Ja 30 SO F
.../miiboo_bringup/launch/minimal.launch 4% B ¥ & 280 R 3 45 i) J5 2l S

NIRRT SRR R
F—b:

FIFF i, 455 AR T v AT RLBR

cd miiboo_bringup/scripts/
sudo chmod +x ./*

§§:2251
LN AL DATA-uart2 #2 11, JEEhEA

roslaunch miiboo_bringup minimal.launch
=P
BOERTHE 1K HbR, Xk B2 bR E

roslaunch miiboo_bringup check_linear.launch

W SO A A7 1 SE PR I B ZRFE BS M, 4% T T A R0 B LR 1T B2 240 speed_ratio
IHE M>12K, K speed_ratio
IHE M< 12K, /) speed_ratio

BRI ZSEAEIUE miiboo_bringup/launch/minimal.launch X4, ik 53 frow.

<node name="miiboo bringup node" pkg="miiboo bringup" type="base controller" output="screen">
<!-- serial com set--=
<param name="com_port" value="/dev/ttyUSBa"/>

<!-- motor param set -->

<param name="speed ratio" value="0.0800 f unit:m/encode -->
<param name="wheel distance" ELS 232640 !-- upit:m -->
<param name="encode sampling time" v

<!-- velocity limit --=
<param name=' vel linear m: value="100000.8 '-- unit:m/s --=
<param name="cmd_vel_angular_ value="18008. -- unit:rad/s -->

<!-- other -->
<param nam d_vel_ ic"” value="
i alue="

wheel_left speed_pub topic”

'wheel right speed pub topic
name="odom_ me_id" al

m name="odom child frame id" value="

alue="

(& 53) BREITRIRESH
BREFSHR, TERE, RERRS— PR A, ZESEA A

roslaunch miiboo_bringup minimal.launch

HEH =D NERE, HREEELRIREESIFNBEREZIVEE (Lhln 1%89iR %), Mgt
ANTF—2,
FP:
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BEE IEe 360 /I H bR, XH TR E

roslaunch miiboo_bringup check_angular.launch

W B R A A5 b NE B I S B Rk 19 M BE A, H T T A R U IR R AR U 2 8
wheel_distance
W A>360 %, /) wheel_distance
W A<360 ¥, 15K wheel_distance

FHEgd, B SEHFAE miiboo_bringup/launch/minimal.launch SC£EH, 0
53 7.

BMFZHE, TERME, REEHEZ— TR A, XIS AL

roslaunch miiboo_bringup minimal.launch

HEEVUPHERE, HRERANRERRRN e (b 1%81R= %), Wi
JE 58 o

MR, A LR AR A AT PA B L miiboo_bringup/scripts/ R bR i BIAS IR RS, 45 & i iZb 1
FEE, A RS B AN FHE . HSE wheel_distance 1X NS E0% g G ik i B S EALES
BALALAE I — N R 2, 1] 5 Ul LS I — AN g hd ik, XA LA i il 2
/BPEES . wheel_distance XS EUE AN FRIMEE. A 7 IXAMMARE, AT RAIEIX
PSS E I PR AE B ZHOHATHOM, Ar e ek B,
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[5ic

N T PIEJE SR FIRABIA T T, RFADHUE 17— CE N pdf FIALA
W K I FEARAGTAE github F gitee KR T#k, W% T4 i github
NEEEAT AT, TR gitee N EBERE:

B github FEsEEE:
https://github. com/xiihoo/DIY A SLAM Navigation Robot

B gitee NEUEEE::
https://gitee. com/xiihoo—robot/DIY A SLAM Navigation Robot

SE X

gk, MLgs A SLAM SRHTAZ OoF AR S Sz [M]. MU T H ikt 2022.

el

T

MEASLAMES:
- BUBRSEH

p = KR E
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