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MAX30102 E—FXH Maxim Integrated (I3 Analog Devices NEIH—EPD) HHEHIEYNRBINER
28, ©BXH I2C (Inter-Integrated Circuit) tHVEHTIE(E. I12C tHYE—FENNBTEONE, 5
BIERFERAX RS FIEZHITH S NEMRERENR S, WNfERES. EEPROM, RTC (SCAYAYH) .
I2C 1IHN¥RE:
(1) ZRa5%i0E:
e SDA (Serial Data Line): BT8R, BT{EREUE.
e SCL (Serial Clock Line): EBfTH#zk, HFIREEH, FESREHEERNESMIAIMEEE.
o ZEMEE: EFANETRBNSNPNEBEMEZZIREG L, DRBREAECEEHEHEEERS
M.
(2) E5451%:
o FAFMY (Start Condition) : 2§ SDA Z&fE SCL SEFHHSEFTHEEF, Fr—XEEN
FH&.

o (E1ES{4 (Stop Condition) : &z, £ SCL SEEERT, SDA ZLHREFETAFETY, InE—REH
ZER,

o HlIFT: BRBEERE, FRFSBUYAZES7TNMNESEIN (N E—(OE5M) HEiRERSUE
PRI, a0 MAX30102,

(3) BuEEE:

o E/BIRE: MWUFTHRELRE TE FRRIERE (R/W=1) X2EEIE (R/W=0) ,

o ME (ACK/NACK) : #SMRUEEAEUETFTE, BUUTFERIMR SDA TELUREH—1HIA (ACK) 5.
EANNERL, WAFEFERZ (NACK) , AIRERATFIEREMmARTIEIR.

o HUEGIEE: BUELISAITE (MSB-first) AISTUEA(EH.
(4) BFER:

o I2C MMNAFARENEEIERSR, FRATRERT, (100kHz) | REEMRIU (400kHz) | HRIEEIN+ (1MHZ)
AR EthE S aEaIE.

STFMAX3I0102IXtFAERESSRIR, BT I2CEOTLUEEE NSRS Fa38UE, WA ESFeE. KSHFFEUR
MEFIRETXE, MMLIIHERESHEHIINEIRERE. FRARBEERMIEHEHRAHIE(E I 2CiEREE
REREHIRI T 2 CHIMY SR SMAX 3010 2347815,

BRI 2CHIMY B E S REIRIE AT FFaUEiREsl, UTRE—MNETFREHEND. BiRNCGESRERG, BFE
RERRIE,
#include <stdio.h>

#include <unistd.h>

#define SDA 3
#define SCL 4

gpio_setup_output( pin) {

gpio_read_input( pin) {
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sda_write( data) {
gpio_setup_output (SDA);
(data)

scl_pulse( ) o
gpio_setup_output(SCL);

usleep(1);

usleep(1);

i2c_send_byte( byte) {
( i=7;,120; —-i) {
sda_write(byte & (1 << 1i));
scl_pulse();

gpio_setup_output (SDA);
gpio_write(SDA, 1);

scl_pulse();
(gpio_read_input(SDA)) {
printf( );

i2c_receive_byte( ack) A{
byte = 0;

gpio_setup_input(SDA);

( o= e a2 E | D) Rl

byte <<= 1;

scl_pulse();

byte E gpio_read_input(SDA);
If
gpio_setup_output (SDA);

sda_write(!ack);
scl_pulse();
byte;




i2c_start_condition( ) o
sda_write(1);
scl_write(1);
sda_write(0);

i2c_stop_condition( ) {
sda_write(0);
scl_write(1);
sda_write(1);

i2c_send_address_and_data( address,
is_write) {
i2c_start_condition();
i2c_send_byte((address << 1) | (is_write ? 2 A
i2c_send_byte(data);
i2c_stop_condition();

i2c_receive_data( address) {
i2c_start_condition();
i2c_send_byte((address << 1) | 1);
data = i2c_receive_byte(0);
i2c_stop_condition();
data;

=. IRENRE

TEMH T STM32 TIEEEMnax30102/9(K18, BN BSFEmE. MERSFENIE, FERE
STM32tMERETFBAZSTM32HALETRE, REETEAY. cSXEFD . NIEIIEENRIOSTM32TIZE, &
max30102#F5FE:, RRSL X EiRBAEREMainx30102RE SRR ETRT LA,

3.1 max30102.c

#include "max30102.h"
#include "delay.h"
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IIC_Init(

RCC—APB2ENRE1<<3;
GPIOB—CRL&
GPIOB—CRL

GPIOB—CRH&=
GPIOB—CRHE

ITIC_SCL=1;
IIC_SDA=1;

IIC_Start(

SDA_OUTQ);
IIC_SDA=1;
C_SElL=1lg
delay_us(4);
IIC_SDA=0;
delay_us(4);
IIC_SCL=0;

IIC_Stop(

SDA_OUT();
C_SCL=6)g
IIC_SDA=0;
delay_us(4);
I0IC_SCIL=ilg
IIC_SDA=1;
delay_us(4);

u8 IIC_Wait_Ack(
{
U8 UcErrTime=0;
SDA_INQ);
IIC_SDA=1;delay_us(1);
IIC_SCL=1;delay_us(1);
(READ_SDA)

UcErrTime++;
(ucErrTime>

IIC_Stop();

’




Iy
IIC_SCL=0;
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IIC_Ack(

IIC_SCL=0;
SDA_OUT();
IIC_SDA=0;
delay_us(2);
ITCESCIE=1;
delay_us(2);
IIC_SCL=0;

IIC_NAck(

IIC_SCL=0;
SDA_OUTQ);
IIC_SDA=1;
delay_us(2);
IIC_SCL=1;
delay_us(2);
IIC_SCL=0;

IIC_Send_Byte(u8 txd)

u8 t;

SDA_OUTQ);

IIC_SCL=0;
(t=0;t<8;t+)

IIC_SDA=(txd& )>>7;
txd«&=1;

delay_us(2);
ITIC_SCL=1;
delay_us(2);
IIC_SCL=0;
delay_us(2);

u8 IIC_Read_Byte(
{
i,receive=0;
SDA_INQ);
(i=0;i<8;i+ )

IIC_SCL=0;




delay_us(2);
IIC_SCL=1;
receive«=1;
(READ_SDA)receive++;
delay_us(1);

(lack)
IIC_NAck();

IIC_Ack();
receive;

IIC_WriteBytes(u8 WriteAddr,u8* data,u8 datalength)

u8 1i;
IIC_Start();

IIC_Send_Byte(WriteAddr);
IIC_Wait_Ack();

(i=0;i<datalength;i++)

IIC_Send_Byte(data[i]);
IIC_Wait_Ack();

F

IIC_Stop();

delay_ms(10);

IIC_ReadBytes(u8 deviceAddr, u8 writeAddr,u8* data,u8 datalLength)

u8 1i;
IIC_Start();

IIC_Send_Byte(deviceAddr);
IIC_Wait_Ack();
IIC_Send_Byte(writeAddr);
IIC_Wait_Ack();
IIC_Send_Byte(deviceAddr| );
IIC_Wait_Ack();

(i=0;i<datalength-1;i++)
data[i] = IIC_Read_Byte(1);
¥
data[datalength-1] = IIC_Read_Byte(0);
IIC_Stop();
delay_ms(10);

IIC_Read_One_Byte(u8 daddr,u8 addr,u8% data)

IIC_Start();




IIC_Send_Byte(daddr);
IIC_Wait_Ack();
IIC_Send_Byte(addr);
IIC_Wait_Ack();
IIC_Start();
IIC_Send_Byte(daddr]| );
IIC_Wait_Ack();

*data = IIC_Read_Byte(0);
IIC_Stop();

IIC_Write_One_Byte(u8 daddr,u8 addr,u8 data)

IIC_Start();

IIC_Send_Byte(daddr);
IIC_Wait_Ack();
IIC_Send_Byte(addr);
IIC_Wait_Ack();
IIC_Send_Byte(data);
IIC_Wait_Ack();
IIC_Stop();
delay_ms(10);

uint32_t aun_ir_buffer| I
int32_t n_ir_buffer_length;
uint32_t aun_red_buffer[ e
int32_t n_sp02;

int8_t ch_spo2_valid;

int32_t n_heart_rate;

int8_t ch_hr_valid;

uint8_t uch_dummy;

uint32_t un_min, un_max, un_prev_data;

1;
int32_t n_brightness;
f_temp;
u8 temp_num=0;
u8 templ[6];




u8 str[100];
u8 dis_hr=0,dis_spo2=0;

#define MAX_BRIGHTNESS 255

u8 max30102_Bus_Write(u8 Register_Address, u8 Word_Data)
{
IIC_Start();
IIC_Send_Byte(max30102_WR_address | I2C_WR);
(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Send_Byte(Register_Address);
(IIC_Wait_Ack() == 0)

cmd_fail;
IIC_Send_Byte(Word_Data);
(IIC_Wait_Ack() = 0)

cmd_fail;

IIC_Stop();

’

cmd_fail:

IIC_Stop();
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u8 max30102_Bus_Read(u8 Register_Address)

{
u8 data;




IIC_Start();

IIC_Send_Byte(max30102_WR_address | I2C_WR);

(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Send_Byte((uint8_t)Register_Address);
(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Start();

IIC_Send_Byte(max30102_WR_address | I2C_RD);

(IIC_Wait_Ack() == 0)

cmd_fail;

data = IIC_Read_Byte(0);

IIC_NAck(Q);

IIC_Stop();

data;

cmd_fail:

IIC_Stop();

14

max30102_FIF0_ReadWords(u8 Register_Address,ulé Word_Datal[][2],u8 count)

u8 1=0;
u8 no count;




u8 datal, data?;

IIC_Start();

IIC_Send_Byte(max30102_WR_address | I2C_WR);

(IIC_Wait_Ack() = 0)

cmd_fail;

IIC_Send_Byte((uint8_t)Register_Address);
(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Start();

IIC_Send_Byte(max30102_WR_address | I2C_RD);

(IIC_Wait_Ack() = 0)

cmd_fail;

(no)

datal = IIC_Read_Byte(0);

IIC_Ack(Q);

data2 = IIC_Read_Byte(0);

IIC_Ack(Q);

Word_Data[i][0] = (((ulé)datal << 8) | data2);

datal = IIC_Read_Byte(0);
IIC_AckQ);
data2 = IIC_Read_Byte(0);
(1=no)
IIC_NAck();

IIC_Ack();
Word_Data[i][1] = (((ulé6)datal << 8) | data2);

no--;

i+




IIC_Stop();

cmd_fail:

IIC_Stop();

max30102_FIF0_ReadBytes(u8 Register_Address,u8* Data)

max30102_Bus_Read (REG_INTR_STATUS_1);
max30102_Bus_Read (REG_INTR_STATUS_2);

IIC_Start();

IIC_Send_Byte(max30102_WR_address | I2C_WR);

(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Send_Byte((uint8_t)Register_Address);
(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Start();

IIC_Send_Byte(max30102_WR_address | I2C_RD);

(IIC_Wait_Ack() == 0)

cmd_fail;

IIC_Read_Byte(
IIC_Read_Byte(
IIC_Read_Byte(
IIC_Read_Byte(
IIC_Read_Byte(
IIC_Read_Byte(

IIC_Stop();




cmd_fail:

IIC_Stop();

max30102_init(

IIC_Init();

max30102_reset();

max30102_Bus_Write(REG_INTR_ENABLE_1, );
max30102_Bus_Write(REG_INTR_ENABLE_2,
max30102_Bus_Write (REG_FIFO_WR_PTR,
max30102_Bus_Write (REG_OVF_COUNTER,
max30102_Bus_Write (REG_FIFO_RD_PTR,
max30102_Bus_Write(REG_FIFO_CONFIG,

max30102_Bus_Write (REG_MODE_CONFIG,




max30102_Bus_Write (REG_SP02_CONFIG, );

max30102_Bus_Write (REG_LED1_PA, );

max30102_Bus_Write (REG_LED2_PA, );

max30102_Bus_Write(REG_PILOT_PA, g

max30102_reset(

max30102_Bus_Write (REG_MODE_CONFIG, );
max30102_Bus_Write (REG_MODE_CONFIG, D

maxim_max30102_write_reg(uint8_t uch_addr, uint8_t uch_data)




IIC_Write_One_Byte(I2C_WRITE_ADDR,uch_addr,uch_data);

maxim_max30102_read_reg(uint8_t uch_addr, uint8_t *puch_data)

IIC_Read_One_Byte(I2C_WRITE_ADDR,uch_addr,puch_data);

maxim_max30102_read_fifo(uint32_t *pun_red_led, uint32_t *pun_ir_led)

uint32_t un_temp;
uch_temp;
ach_i2c_datal[6];
*pun_red_led=0;
*pun_ir_led=0;

maxim_max30102_read_reg(REG_INTR_STATUS_1, &uch_temp);
maxim_max30102_read_reg(REG_INTR_STATUS_2, &uch_temp);

IIC_ReadBytes(I2C_WRITE_ADDR,REG_FIFO_DATA, (u8 *)ach_i2c_data,6);

un_temp=( ) ach_i2c_datal[0];
un_temp<«=16;

*pun_red_led+=un_temp;

un_temp=( ) ach_i2c_data[1];
un_temp<«8§;

*pun_red_led+=un_temp;

un_temp=( ) ach_i2c_data[2];
*pun_red_led+=un_temp;

un_temp=( ach_i2c_data[3];
un_temp«=16;

*pun_ir_led+=un_temp;

un_temp=( ach_i2c_datal4];
un_temp<«=8§;

*pun_ir_led+=un_temp;

un_temp=( ach_i2c_datal[5];
*pun_ir_led+=un_temp;

*pun_red_led&=

*pun_ir_led&=




dis_DrawCurve (u32* data,u8 x)
ulé i;
u32 max=0,min=
u32 temp;
u32 compress;
(i=0;i<128%2;i++)
(datal[i]>max)
max = datal[il;

(datal[il<min)

min = datal[il;

compress = (max-min)/20;
(1=0;1<128;1++)
temp = data[i*2] + data[i*2+1];
temp£2;
temp -= min;

temp &~compress;
(temp>20)temp=

MAX30102_data_set()

un_min=
un_max=0;

n_ir_buffer_length=

(i=0;i<n_ir_buffer_length;i+)

(MAX30102_INT=1);

max30102_FIF0_ReadBytes(REG_FIFO_DATA, temp);

aun_red_buffer[i] = ( ) (( ) (( )temp[0]&
Jtemp[1]<<8 | ( Jtemp[2];

aun_ir_buffer[i] = ( ) (( ) (( Jtemp[3] &
Jtemp[4]<<8 | ( Jtemp[5];

(un_min>aun_red_buffer[i])
un_min=aun_red_buffer[i];

(un_max<aun_red_buffer[i])
un_max=aun_red_buffer[i];




hy

un_prev_data=aun_red_buffer[i];

maxim_heart_rate_and_oxygen_saturation(aun_ir_buffer, n_ir_buffer_length,
aun_red_buffer, &n_sp02, &ch_spo2_valid, &n_heart_rate, &ch_hr_valid);
I

MAX30102_get(u8 *hr,u8 *spo2)

(1=100;1i<500;1i+)

aun_red_buffer[i- l=aun_red_buffer[i];
aun_ir_buffer[i- l=aun_ir_buffer[i];

(un_min>aun_red_buffer[il])
un_min=aun_red_buffer[i];

(un_max<aun_red_buffer[i])
un_max=aun_red_buffer[i];

(1=400;1i<500;i+)

un_prev_data=aun_red_buffer[i-1];

max30102_FIF0_ReadBytes(REG_FIFO_DATA,temp);

aun_red_buffer[i] = ( ) (( ) (( )temp[0]& ) <<
Jtemp[1]<<8 | ( Jtemp[2];

aun_ir_buffer[i] = ( ) (( ) (( Jtemp[3] & ) <<
Jtemp[4]<<8 | ( Jtemp[5];

(aun_red_buffer[i]>un_prev_data)

f_temp=aun_red_buffer[i]-un_prev_data;
f_temp/~(un_max-un_min);
f_tempx=MAX_BRIGHTNESS;
n_brightness-=( )f_temp;
(n_brightness<0)
n_brightness=0;

f_temp=un_prev_data-aun_red_buffer[i];
f_temp /A& (un_max-un_min);
f_tempx=MAX_BRIGHTNESS;

n_brightness+=( )f_temp;




(n_brightness>MAX_BRIGHTNESS)
n_brightness=MAX_BRIGHTNESS;

(ch_hr_valid = 8&& n_heart_rate< && ch_spo2_valid =

dis_hr = n_heart_rate;
dis_spo2 = n_sp02;

*hr = dis_hr;
*spo2 = dis_spo2;
I
maxim_heart_rate_and_oxygen_saturation(aun_ir_buffer,
n_ir_buffer_length, aun_red_buffer, &n_sp02, &ch_spo2_valid, &n_heart_rate,
&ch_hr_valid);

dis_DrawCurve(aun_red_buffer, 20);
dis_DrawCurve(aun_ir_buffer,0);




uintlé6_t auw_hamm[

uint8_t uch_spo2_table[

! ! I I I I
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int32_t an_dx[ BUFFER_SIZE-MA4_SIZE];
int32_t an_x[ BUFFER_SIZE];
int32_t an_y[ BUFFER_SIZE];

maxim_heart_rate_and_oxygen_saturation(uint32_t *pun_ir_buffer, int32_t
n_ir_buffer_length, uint32_t *pun_red_buffer, int32_t *pn_spo2, int8_t
*pch_spo2_valid,
int32_t *pn_heart_rate, int8_t *pch_hr_valid)

uint32_t un_ir_mean ,un_only_once ;

int32_t k ,n_i_ratio_count;

int32_t i, s, m, n_exact_ir_valley_locs_count ,n_middle_idx;
int32_t n_thl, n_npks,n_c_min;

int32_t an_ir_valley_locs[15] ;

int32_t an_exact_ir_valley_locs[15] ;
int32_t an_dx_peak_locs[15] ;
int32_t n_peak_interval_sum;

int32_t n_y_ac, n_x_ac;

int32_t n_spo2_calc;

int32_t n_y_dc_max, n_x_dc_max;

int32_t n_y_dc_max_idx, n_x_dc_max_idx;
int32_t an_ratio[5],n_ratio_average;
int32_t n_nume, n_denom ;




un_ir_mean =0;
(k=0 ; k<n_ir_buffer_length ; k+ ) un_ir_mean += pun_ir_buffer[k] ;
un_ir_mean =un_ir_mean/n_ir_buffer_length ;
(k=0 ; k<n_ir_buffer_length ; k+ ) an_x[k] = pun_ir_buffer[k] -
un_ir_mean ;

(k=0; k< BUFFER_SIZE-MA4_SIZE; k++){
n_denom= ( an_x[k]+an_x[k+1]+ an_x[k+2]+ an_x[k+31);
an_x[kl= n_denom/(int32_t)4;

( k=0; K<BUFFER_SIZE-MA4_SIZE-1; Kk++)
an_dx[k]= (an_x[k+1]- an_x[k]);

(k=0; k< BUFFER_SIZE-MA4_SIZE-2; k++){
an_dx[k] = ( an_dx[k]+an_dx[k+1]1)/2 ;

( 1i=0 ; i<BUFFER_SIZE-HAMMING_SIZE-MA4_SIZE-2 ;i++)Aq
s= U,
( k=i; k<i+ HAMMING_SIZE ;k++){
s -= an_dx[k] xauw_hamm[k-i] ;
h
an_dx[i]= s/ (int32_t)

n_thl=0;

( k=0 ; K<BUFFER_SIZE-HAMMING_SIZE ;k++){

n_thl += ((an_dx[k]>0)? an_dx[k] : ((int32_t)0-an_dx[k]1l)) ;
Iy
n_thl= n_thl/ ( BUFFER_SIZE-HAMMING_SIZE);

maxim_find_peaks( an_dx_peak_locs, &n_npks, an_dx, BUFFER_SIZE-
HAMMING_SIZE, n_thl, 8, 5 );

n_peak_interval_sum =0;
(n_npks =2){
(k=1; k<n_npks; k++)

n_peak_interval_sum += (an_dx_peak_locs[k]-an_dx_peak_locs[k -11);

n_peak_interval_sum=n_peak_interval_sum/(n_npks-1);
*pn_heart_rate=(int32_t) ( /n_peak_interval_sum);
*pch_hr_valid = 1;

{
*pn_heart_rate
*pch_hr_valid




( k=0 ; k<n_npks ;k++)
an_ir_valley_locs[k]=an_dx_peak_locs[k]+HAMMING_SIZE/2;

(k=0 ; k<n_ir_buffer_length ; k+ ) {
an_x[k] = pun_ir_buffer[k] ;
an_y[k] pun_red_buffer[k] ;

n_exact_ir_valley_locs_count =0;
(k=0 ; k<n_npks ;k+){
un_only_once =1;
m=an_ir_valley_locs[k];
n_c_min= ’
(m+5 < BUFFER_SIZE-HAMMING_SIZE && m-5 >0){
(i= m-5;i<m+5; i++)
(an_x[i]l<n_c_min){
(un_only_once >0){
un_only_once =0;
}
n_c_min= an_x[1i] ;
an_exact_ir_valley_locs[k]=1i;
¥
(un_only_once =0)
n_exact_ir_valley_locs_count + ;

(n_exact_ir_valley_locs_count <2 ){
*pn_spo2 = - H

*pch_spo2_valid = 0;
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(k=0; k< BUFFER_SIZE-MA4_SIZE; k++){
an_x[k]=( an_x[k]+an_x[k+1]+ an_x[k+2]+ an_x[k+3])/(int32_t)4;
an_y[k]l=C an_y[k]+an_y[k+1]+ an_y[k+21+ an_y[k+31)/(int32_t)4;

n_ratio_average
n_i_ratio_count

(k=0; k< 5; k++) an_ratio[k]=0;

(k=0; k< n_exact_ir_valley_locs_count; k++){
(an_exact_ir_valley_locs[k] > BUFFER_SIZE ){
*pn_spo2 = -

*pch_spo2_valid




(k=0; k< n_exact_ir_valley_locs_count-1; k++){
n_y_dc_max= - 7
n_x_dc_max= - 7
(an_exact_ir_valley_locs[k+1]-an_exact_ir_valley_locs[k] >10){
(i=an_exact_ir_valley_locs[k]; i< an_exact_ir_valley_locs[k+1];

(an_x[1i]> n_x_dc_max) {n_x_dc_max =an_x[i];n_x_dc_max_idx

(an_y[i]l> n_y_dc_max) {n_y_dc_max
=an_y[i]l;n_y_dc_max_idx=1i;}
If
n_y_ac= (an_y[an_exact_ir_valley_locs[k+1]] -
an_y[an_exact_ir_valley_locs[k] ] )*(n_y_dc_max_idx -
an_exact_ir_valley_locs[k]);
n_y_ac= an_yl[an_exact_ir_valley_locs[k]] + n_y_ac/

(an_exact_ir_valley_locs[k+1] - an_exact_ir_valley_locs[k]) ;

n_y_ac= an_y[n_y_dc_max_idx] - n_y_ac;

n_x_ac= (an_x[an_exact_ir_valley_locs[k+1]] -
an_x[an_exact_ir_valley_locs[k] ] )*(n_x_dc_max_idx -
an_exact_ir_valley_locs[k]);

n_x_ac= an_x[an_exact_ir_valley_locs[k]] + n_x_ac/
(an_exact_ir_valley_locs[k+1] - an_exact_ir_valley_locs[k]);

n_x_ac= an_x[n_y_dc_max_idx] - n_x_ac;

n_nume=( n_y_ac *n_x_dc_max)>>7 ;

n_denom= ( n_x_ac *n_y_dc_max)>>7;
(n_denom> && n_i_ratio_count <5 && n_nume == 0)

an_ratio[n_i_ratio_count]= (n_nume*20)/n_denom ;

n_i_ratio_count++;

maxim_sort_ascend(an_ratio, n_i_ratio_count);
n_middle_idx= n_i_ratio_count/2;

(n_middle_idx >1)
n_ratio_average =( an_ratio[n_middle_idx-1] +an_ratio[n_middle_idx])/2;

n_ratio_average = an_ratio[n_middle_idx ];




( n_ratio_average>2 && n_ratio_average < )R
n_spo2_calc= uch_spo2_table[n_ratio_average] ;
*pn_spo2 = n_spo2_calc ;

*pch_spo2_valid = 1;

{

*pn_spo2 = -

*pch_spo2_valid

maxim_find_peaks(int32_t *pn_locs, int32_t *pn_npks, int32_t *pn_x,
int32_t n_size, int32_t n_min_height, int32_t n_min_distance, int32_t

n_max_num)

maxim_peaks_above_min_height( pn_locs, pn_npks, pn_x, n_size, n_min_height

maxim_remove_close_peaks( pn_locs, pn_npks, pn_x, n_min_distance );
*pn_npks = min( *pn_npks, n_max_num );

maxim_peaks_above_min_height(int32_t *pn_locs, int32_t *pn_npks, int32_t
*pn_x, int32_t n_size, int32_t n_min_height)

int32_t i = 1, n_width;
*pn_npks = 0;

(i < n_size-1){
(pn_x[i] > n_min_height && pn_x[i] > pn_x[i-1]1){

n_width = 1;
(i+n_width < n_size && pn_x[i] = pn_x[i+n_width])

n_width++;




(pn_x[i] > pn_x[i+n_width] && (*pn_npks) < )

pn_locs[ (xpn_npks)+1] = i;

i += n_width+1;

i += n_width;

maxim_remove_close_peaks(int32_t *pn_locs, int32_t *pn_npks, int32_t
*pn_x, int32_t n_min_distance)

int32_t i, j, n_old_npks, n_dist;

maxim_sort_indices_descend( pn_x, pn_locs, *pn_npks );

(i=-1; i < *pn_npks; i+ )A
n_old_npks = *pn_npks;
*pn_npks = i+1;
( J = i+1; j < n_old_npks; j+ ){
n_dist = pn_locs[j] - (i = -1 ? -1 : pn_locs[i] );

( n_dist > n_min_distance || n_dist < -n_min_distance )
pn_locs[ (*pn_npks)++] = pn_locs[j];

maxim_sort_ascend( pn_locs, *pn_npks );

maxim_sort_ascend(int32_t *pn_x,int32_t n_size)




int32_t i, j, n_temp;
(i=1; 1< n_size; i+) {
n_temp = pn_x[i];
(3 =1i; j > 0 8& n_temp < pn_x[j-11; j--)
pn_x[3] = pn_x[j-11;
pn_x[j] = n_temp;

maxim_sort_indices_descend(int32_t *pn_x, int32_t *pn_indx, int32_t
n_size)

int32_t i, j, n_temp;
(i=1; 1< n_size; i+) {
n_temp = pn_indx[i];
(3 =1; J > 0 & pn_x[n_temp] > pn_x[pn_indx[j-11]; j--)
pn_indx[j] = pn_indx[j-11;
pn_indx[j] = n_temp;

3.2 max30102.h

#ifndef __MYIIC_H
#define __MYIIC_H
#include "sys.h"
#include "usart.h"
#include <stdio.h>

#define MAX30102_INT PBin(9)

#define SDA_IN() {GPIOB—CRL&=OXOFFFFFFF;GPI0B—CRL=0x40000000;}
#define SDA_OUT() {GPIOB—CRL&OxOFFFFFFF;GPI0OB—CRL =0x70000000; }
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#define IIC_SCL PBout(6)
#define IIC_SDA PBout(7)
#define READ_SDA PBin(7)

IIC_Init( i
IIC_Start( );
IIC_Stop( )
IIC_Send_Byte(u8 txd);

u8 IIC_Read_Byte(

u8 IIC_Wait_Ack( )
IIC_Ack( I
IIC_NAck( i

IIC_Write_One_Byte(u8 daddr,u8 addr,u8 data);
IIC_Read_One_Byte(u8 daddr,u8 addr,u8* data);

IIC_WriteBytes(u8 WriteAddr,u8* data,u8 datalLength);
IIC_ReadBytes(u8 deviceAddr, u8 writeAddr,u8* data,u8 datalLength);

#define I2C_WR O
#define I2C_RD 1

#define max30102_WR_address OxAE

#define I2C_WRITE_ADDR OxAE
#define I2C_READ_ADDR OxAF

#define REG_INTR_STATUS_1 0x00
#define REG_INTR_STATUS_2 0x01
#define REG_INTR_ENABLE_1 0x02
#define REG_INTR_ENABLE_2 0x03
#define REG_FIFO_WR_PTR 0x04
#define REG_OVF_COUNTER 0x05
#define REG_FIFO_RD_PTR 0x06
#define REG_FIFO_DATA 0x07
#define REG_FIFO_CONFIG 0x08
#define REG_MODE_CONFIG 0x09
#define REG_SP02_CONFIG OxOA
#define REG_LED1_PA 0x0C

#define REG_LED2_PA 0x0D

#define REG_PILOT_PA 0x10
#define REG_MULTI_LED_CTRL1 0x11
#define REG_MULTI_LED_CTRL2 0x12
#define REG_TEMP_INTR Ox1F
#define REG_TEMP_FRAC 0x20
#define REG_TEMP_CONFIG 0x21
#define REG_PROX_INT_THRESH 0x30
#define REG_REV_ID OXFE

#define REG_PART_ID OxFF




max30102_init( );
max30102_reset( );
u8 max30102_Bus_Write(u8 Register_Address, u8 Word_Data);
u8 max30102_Bus_Read(u8 Register_Address);
max30102_FIF0_ReadWords(u8 Register_Address,ulé Word_Data[]l[2],u8 count);
max30102_FIF0_ReadBytes(u8 Register_Address,u8* Data);

maxim_max30102_write_reg(uint8_t uch_addr, uint8_t uch_data);
maxim_max30102_read_reg(uint8_t uch_addr, uint8_t *puch_data);
maxim_max30102_read_fifo(uint32_t *pun_red_led, uint32_t *pun_ir_led);

dis_DrawCurve(u32* data,u8 x);
MAX30102_get(u8 *hr,u8 *spo2);
MAX30102_data_set( );

#define true 1

#define false 0

#define FS 100

#define BUFFER_SIZE (FS* 5)
#define HR_FIFO_SIZE 7

#define MA4_SIZE 4

#define HAMMING_SIZE 5

#define min(x,y) ((x) < (y) ? (x)




maxim_heart_rate_and_oxygen_saturation(uint32_t *pun_ir_buffer , int32_t
n_ir_buffer_length, uint32_t *pun_red_buffer , int32_t *pn_spo2, int8_t
*pch_spo2_valid , int32_t *pn_heart_rate , int8_t *pch_hr_valid);

maxim_find_peaks( int32_t *pn_locs, int32_t *pn_npks, int32_t *pn_x,
int32_t n_size, int32_t n_min_height, int32_t n_min_distance, int32_t n_max_num
);

maxim_peaks_above_min_height( int32_t *pn_locs, int32_t *pn_npks, int32_t
*pn_x, int32_t n_size, int32_t n_min_height );

maxim_remove_close_peaks( int32_t *pn_locs, int32_t *pn_npks, int32_t

*pn_x, int32_t n_min_distance );
maxim_sort_ascend( int32_t *pn_x, int32_t n_size );
maxim_sort_indices_descend( int32_t *pn_x, int32_t *pn_indx, int32_t

n_size);

#endif
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