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http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=desarrollo:edu-ciaa:edu-ciaa-nxp_pinout_a4_v4r2_es.pdf
http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=desarrollo:edu-ciaa:edu-ciaa-nxp_pinout_a4_v4r2_es.pdf
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https://es.wikipedia.org/wiki/Institute_of_Electrical_and_Electronics_Engineers
https://es.wikipedia.org/w/index.php?title=Test_access_port&action=edit&redlink=1
https://es.wikipedia.org/wiki/Circuito_impreso
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https://es.wikipedia.org/wiki/1990
https://es.wikipedia.org/wiki/1994
https://es.wikipedia.org/w/index.php?title=Boundary_scan_description_language&action=edit&redlink=1
https://es.wikipedia.org/w/index.php?title=Boundary_scan_description_language&action=edit&redlink=1
https://es.wikipedia.org/wiki/Depuraci%C3%B3n_de_aplicaciones
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https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0009-B%20-%20Manual%20de%20FreeOSEK.pdf
https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0009-B%20-%20Manual%20de%20FreeOSEK.pdf


 

https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0009-B%20-%20Manual%20de%20FreeOSEK.pdf
https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0009-B%20-%20Manual%20de%20FreeOSEK.pdf


 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

TASK InitTask {  

PRIORITY = 1;  

SCHEDULE = NON;  

ACTIVATION = 1;  

STACK = 128; 

TYPE = BASIC;  



 

AUTOSTART = TRUE {  

APPMODE = ApplicationMode1;  

}  

}  

int main (void) {  

StartOs(ApplicationMode1)  

} 

TASK(InitTask) {  

/* perform some actions */  

TerminateTask();  

}  

 



 

 

 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

https://es.wikipedia.org/wiki/IEEE
http://opensek.sourceforge.net/
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https://es.wikipedia.org/wiki/Acr%C3%B3nimo
https://es.wikipedia.org/wiki/Single_Unix_Specification
https://es.wikipedia.org/wiki/Internet
https://es.wikipedia.org/wiki/The_Open_Group
https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0008-B%20-%20Manual%20POSIX.pdf
https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0008-B%20-%20Manual%20POSIX.pdf
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https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0002-D%20-%20Manual%20instalacion%20IDE%20y%20compilacion.pdf
https://2mp.conae.gov.ar/attachments/article/1313/SAE-MAN-0002-D%20-%20Manual%20instalacion%20IDE%20y%20compilacion.pdf
http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=docu:fw:bm:ide:installciaa_ide_linux_v1.0.pdf
http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=docu:fw:bm:ide:installciaa_ide_linux_v1.0.pdf
http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=docu:fw:bm:ide:installciaa_ide_windows_v1.0.pdf
http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=docu:fw:bm:ide:installciaa_ide_windows_v1.0.pdf
http://www.proyecto-ciaa.com.ar/devwiki/lib/exe/fetch.php?media=docu:fw:bm:ide:installciaa_ide_windows_v1.0.pdf


 

https://eclipse.org/kepler/
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$GPGGA,123519,4807.038,N,01131.000,E,1,08,0.9,545.4,M,46.9,M,,*47 

 

Where: 

     GGA          Global Positioning System Fix Data 

     123519       Fix taken at 12:35:19 UTC 

     4807.038,N   Latitude 48 deg 07.038' N 

     01131.000,E  Longitude 11 deg 31.000' E 

     1            Fix quality: 0 = invalid 

                               1 = GPS fix (SPS) 

                               2 = DGPS fix 

                               3 = PPS fix 

          4 = Real Time Kinematic 

          5 = Float RTK 

                               6 = estimated (dead reckoning) (2.3 feature) 

          7 = Manual input mode 

          8 = Simulation mode 

     08           Number of satellites being tracked 

     0.9          Horizontal dilution of position 

     545.4,M      Altitude, Meters, above mean sea level 

     46.9,M       Height of geoid (mean sea level) above WGS84 

                      ellipsoid 

     (empty field) time in seconds since last DGPS update 

     (empty field) DGPS station ID number 

     *47          the checksum data, always begins with * 

https://www.nmea.org/content/nmea_standards/nmea_0183_v_410.asp


 

 

!!!LAT:35300071,LON:-120663928,SPD:14.23,CRT:3.31,ALT:335,ALH:327,CRS:82.58,BER:14,WPN:0,DST:877,BTV:16.64*** 



 

 

http://standards.ieee.org/getieee802/download/802.15.4-2003.pdf
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𝑃𝑑𝑖𝑚 =
1

2
. 𝜌. 𝑣2

 𝑃𝑑𝑖𝑚

 𝜌

 𝑣

𝑃𝑑𝑖𝑚𝑀𝐴𝑋
= 540[𝑃𝑎]



 

𝑃𝑑𝑖𝑚𝑀𝐼𝑁
= 15[𝑃𝑎]

 

 

 

 

 

𝑉𝑜𝑢𝑡 = 𝑉𝑠(0,2 𝑃 + 0,5) ± 6,25% 𝑉𝐹𝑆𝑆



 

 𝑉𝑜𝑢𝑡

 𝑉𝑠

 𝑃

𝑉𝑜𝑢𝑡𝑀𝐴𝑋
= 3,04 [𝑉]

𝑉𝑜𝑢𝑡𝑀𝐼𝑁
= 2,515 [𝑉]

𝐿𝑆𝐵 =  
3,3𝑉 − 0𝑉

210 − 1
= 0,0032258 [𝑉]



 

𝑉𝑜𝑢𝑡 = 𝑅3 (
𝑉2

𝑅2
−

𝑉1

𝑅1
)

𝑉𝑜𝑢𝑡 =
𝑅3

𝑅
(𝑉2 − 𝑉1)

𝑅3

𝑅
=

3,3

0,54

𝑅3 = 6,11 𝑅



 

𝑅3 = 56𝐾
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https://www.assembla.com/spaces/de-iua/documents/btocR6shOr5ykpacwqjQXA/download/btocR6shOr5ykpacwqjQXA
https://www.assembla.com/spaces/de-iua/documents/btocR6shOr5ykpacwqjQXA/download/btocR6shOr5ykpacwqjQXA


 

http://cache.nxp.com/documents/data_sheet/LPC435X_3X_2X_1X.pdf?pspll=1


 

 



 

 



 



 



 



 

MODOS

AUTOPILOTO 
NORMAL

AUTOPILOTO HIL



 

Tareas 
Mission 
Mode

Tareas 
Modo HIL

Tareas de inicialización

InitTask

InitSensorTask InitHILTask

Tareas que se 
ejecutan una 
sola vez

   TASK InitTask { 

      PRIORITY = 10; 

      ACTIVATION = 1; 

      AUTOSTART = TRUE { 

         APPMODE = MissionMode; 

      } 

      STACK = 512; 

      TYPE = BASIC; 

      SCHEDULE = NON; 



 

      RESOURCE = POSIXR; 

      EVENT = POSIXE; 

   } 

Tareas 
Mission 
Mode

Tareas 
Modo HIL

Tareas cíclicas de 
procesamiento

ProcesarPosicionTask

ProcesarAngNavTask

ProcesarNivelBatTask

ProcesarVelocTask

ProcesarAlturaTask

LeerGyroTask

LeerAcelTask

LeerMagnTask

LeerVoltTask

LeerCorrienteTask

LeerPresTask

LeerHILTask

LeerPitotTask

LeerGPSTask

ProcesarSistControlTask

CambiarPosServosTask

EnviarHILTask

EnviarTelemetriaTask

Ta
re
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to
 d
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e 
e

jecu
ció

n
 

co
n

tin
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a



 

I

Tareas de 
Inicialización

Entrar a 
modo HIL

Inicialización 
Sensores

Inicialización HIL

NO SI

F



 

Leer HIL
Adquisición de 

sensores

Tareas Procesar 
datos

Procesar Sistema 
de control

Tareas de 
Inicialización

Tareas de 
Inicialización

Enviar Telemetría

I

Modo HIL?SI NO

Sched

 



 



 



 

 θ

[
𝑋𝑏

𝑌𝑏

𝑍𝑏

] = 𝑅𝜙
−1𝑅𝜃

−1 [

𝑋𝑏
′′

𝑌𝑏
′′

𝑍𝑏
′′

] = [
cos 𝜃 0 sin 𝜃

sin𝜙 sin 𝜃 cos𝜙 −sin𝜙 cos 𝜃
− cos𝜙 sin 𝜃 sin𝜙 cos𝜙 sin 𝜃

] . [

𝑋𝑏
′′

𝑌𝑏
′′

𝑍𝑏
′′

]

https://www.pololu.com/file/0J434/LSM303DLH-compass-app-note.pdf


 

𝑀𝑋2 = 𝑀𝑋1 cos 𝜃 + 𝑀𝑍1 sin 𝜃

𝑀𝑌2 = 𝑀𝑋1 sin𝜙 sin 𝜃 + 𝑀𝑌1 cos𝜙 − 𝑀𝑍1 sin 𝜙 cos 𝜃

𝑀𝑍2 = −𝑀𝑋1 cos𝜙 sin 𝜃 + 𝑀𝑌1 sin𝜙 − 𝑀𝑍1 cos𝜙 cos 𝜃

θ 

𝜓 = tan−1
𝑀𝑌2

𝑀𝑋2

 



 







𝑅𝜓 = [
cos𝜓 sin𝜓 0

− sin𝜓 cos𝜓 0
0 0 1

]

𝑅𝜃 = [
cos 𝜃 0 − sin 𝜃

0 1 0
sin 𝜃 0 cos 𝜃

]



 

𝑅𝜙 = [
1 0 0
0 cos𝜙 sin 𝜙
0 − sin𝜙 cos𝜙

]

[

𝑋𝑏
′

𝑌𝑏
′

𝑍𝑏
′

] = 𝑅𝜙 𝑅𝜃 𝑅𝜓 [
𝑋𝑏

𝑌𝑏

𝑍𝑏

]

[
𝐴𝑋1

𝐴𝑌1

𝐴𝑍1

] = 𝑅𝜙 𝑅𝜃 𝑅𝜓 [
0
0
1
]

[

𝐴𝑋1

𝐴𝑌1

𝐴𝑍1

] = [

cos 𝜃 cos𝜓 cos𝜃 sin𝜓 − sin𝜃
cos𝜓 sin𝜃 sin𝜙 − cos𝜙 sin𝜓 cos𝜙 cos𝜓 + sin 𝜃 sin𝜙 sin𝜓 cos 𝜃 sin𝜙
cos𝜓 sin𝜃 cos𝜙 + sin𝜙 sin𝜓 − sin𝜙 cos𝜓 + sin𝜃 cos𝜙 sin𝜓 cos 𝜃 cos𝜙

] [
0
0
1
]

 

𝜃 = sin−1(−𝐴𝑋1)



 

𝜙 = sin−1 (
𝐴𝑌1

cos 𝜃
)

 

 

𝜔⃗⃗ =
𝜕𝜃

𝜕𝑡



 

𝜃𝐺(𝑡1) = 𝜃𝐺 + ∆𝑡 . 𝜔𝑔𝑦𝑟𝑜

∆𝑡 =  (𝑡1 − 𝑡0)



 

𝐻𝑎(𝑠)𝐺(𝑠) + 𝐻𝑔(𝑠)(1 − 𝐺(𝑠)) = 1

𝐺(𝑠) =
𝛼

𝑠 + 𝛼



 

𝜃 = 0,98(𝜃 + 𝜃𝐺  ∆𝑡) + 0,02 𝜃𝐴

 

1 static void ciaa_lpc4337_gpio_init(void) 

2 { 

3    Chip_SCU_PinMux(6,4,MD_PUP|MD_EZI,FUNC0);  /* GPIO3[3], GPIO1 */ 

4    Chip_SCU_PinMux(6,5,MD_PUP|MD_EZI,FUNC0);  /* GPIO3[4], GPIO2 */ 

http://proyectos.ciii.frc.utn.edu.ar/cuadricoptero/export/9ed95816c90cc7d83e32fd2e13b032dc515c0d7a/documentacion/informe_final/paper_case.pdf
http://proyectos.ciii.frc.utn.edu.ar/cuadricoptero/export/9ed95816c90cc7d83e32fd2e13b032dc515c0d7a/documentacion/informe_final/paper_case.pdf


 

5 static void ciaaDriverUart_hwInit(void) 

6 { 

7    /* UART0 (RS485/Profibus) */ 

8    Chip_UART_Init(LPC_USART0); 

9    Chip_UART_SetBaud(LPC_USART0, 115200); 

10  

11    Chip_UART_SetupFIFOS(LPC_USART0, UART_FCR_FIFO_EN | 

UART_FCR_TRG_LEV0); 

12  

13    Chip_UART_TXEnable(LPC_USART0); 

14  

15    Chip_SCU_PinMux(9, 5, MD_PDN, FUNC7);              /* P9_5: 

UART0_TXD */ 

16    Chip_SCU_PinMux(9, 6, MD_PLN|MD_EZI|MD_ZI, FUNC7); /* P9_6: 

UART0_RXD */ 

17  

18    Chip_UART_SetRS485Flags(LPC_USART0, UART_RS485CTRL_DCTRL_EN | 

UART_RS485CTRL_OINV_1); 

19  

20    Chip_SCU_PinMux(6, 2, MD_PDN, FUNC2);              /* P6_2: 

UART0_DIR */ 

 

 

1 //Initialize a given LPS331AP pressure sensor 

2 extern int32_t * lps331ap_init (void); 



 

1 //Read a temperature value from the given sensor, returned in m°C 

2 extern int lps331ap_read_temp (int32_t); 

1 //Read a pressure value from the given sensor, returned in mbar 

2 extern int lps331ap_read_press (int32_t); 

1 extern int32_t lps331ap_whoAmI (int32_t fildes); 

1 //Initialize a given LSM303D accelerometer/magnetometer sensor 

2 extern int32_t * lsm303d_init (void); 



 

1 //Read axis 

2  void lsm303d_read_axis_accel (int32_t fildes, int16_t * x, int16_t * 

y, int16_t * z); 

1 /** Funcion que devuelve */ 

2  void lsm303d_read_axis_magn (int32_t fildes, int16_t * x, int16_t * y, 

int16_t * z); 

1 extern int32_t lsm303d_whoAmI (int32_t fildes); 

1 //Initialize a given l3gd20h gyro sensor 

2 extern int32_t * l3gd20h_init (void); 

1 //Read axis 

2  void l3gd20h_read_axis (int32_t fildes, int16_t * x, int16_t * y, 

int16_t * z); 



 

1 extern int32_t l3gd20h_whoAmI (int32_t fildes); 

 

1 //Initialize a given GPS receptor 

2 extern int32_t * em406a_init (void); 

3 //Read GGA parameters 

4  void em406a_read_gga (int32_t fildes, int16_t * lat, int16_t * long, 

int16_t * alt, int16_t * satNum); 



 

1 void print_attitude(int32_t fildes, char * strPitch, char * strRoll); 

1 void print_control_mode(int32_t fildes); 

1 void print_position(int32_t fildes, char *strYaw); 

1 void send_message(int32_t fildes, int16_t id, long param, char 

*strPtrYaw, char *strPitch, char *strRoll); 

1 void send_message_GCS(int32_t fildes, int16_t id, char *strPtrYaw, char 

*strPitch, char *strRoll); 



 

 

1 extern int32_t * pca9685_init (void) 

2 { 

3     char tmp; 

4     int32_t fildes; 

5  

6     // Hacer un try del recurso para asegurar que se capturó 

7     fildes = ciaaPOSIX_open("/dev/i2c/0/pca9685", ciaaPOSIX_O_RDWR); 

8  

9     ciaaPOSIX_ioctl(fildes,ciaaPOSIX_IOCTL_SET_SLAVEADD, (void 

*)PCA9685_DEFAULT_ADDRESS ); 

10     ciaaPOSIX_ioctl(fildes,ciaaPOSIX_IOCTL_SET_REGISTERADDWIDTH, (void 

*) ciaaPOSIX_IOCTL_REGISTERADDWIDTH_8bits); 

11     ciaaPOSIX_ioctl(fildes,ciaaPOSIX_IOCTL_SET_CLOCKRATE, (void *) 

ciaaPOSIX_IOCTL_CLOCKRATE_400000); 

12  

13  /* Reset the device */ 

14     ciaaPOSIX_ioctl(fildes,ciaaPOSIX_IOCTL_SET_REGISTERADD, (void 

*)PCA9685_MODE1 ); 

15  tmp= 0x01; 

16     ciaaPOSIX_write(fildes, &tmp, 1); 

17     pca9685_setPwmFreq(fildes, PCA9685_DEFAULT_FREQ_HZ); 

18     return (int32_t *)fildes; 

19 } 

1 extern int32_t pca9685_setPwmFreq(int32_t fildes, float freq) 



 

1 extern int32_t pca9685_setPwm(int32_t fildes, int16_t servoNum, int16_t 

timeOn, int16_t timeOff 

1 extern int32_t pca9685_write(int32_t fildes, int16_t reg, char data) 

1 extern int32_t pca9685_read(int32_t fildes,int16_t reg, char * data) 

 



 

 

 

 

 



 



 



 

 

 

 

0

50

100

150

200

250

7,5 8 8,5 9 9,5 10 10,5 11 11,5 12 12,5 13 13,5 14 14,5 15 15,5 16

C
O

R
R

IE
N

TE
 [

M
A

] 

TENSIÓN DE ENTRADA [V]

Corriente [mA]



 

 



 

 



 



 

0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100

Á
n

gu
lo

 d
e 

A
u

to
p

ilo
to

 [
gr

ad
o

s]

Ángulo de plataforma [grados]

Gráfico de linealidad de ángulos de Roll, Pitch y Yaw

Ángulo Yaw de Autopiloto [º] Ángulo Pitch de Autopiloto [º]

Ángulo Roll de Autopiloto [º]



 

 



 

 



 

 

 



 

      



 

      

     

 



 

 

 

 

 

 

 

 

https://groups.google.com/forum/#!forum/embebidos32


 

 



 



 



 



 



 



 

 



 

 



 

 



 

 

2 % Captura n muestras de angulos calculado con acelerometro 

3 % girómetro y filtro complementario. Grafica resultado de  

4 % las tres mediciones  

5  

6 clear 

7 numCapturas = 1500; 

8 ejeX = [1:numCapturas]; 

9 ang = ciaaCapture(numCapturas); 

10   

11 angFiltro = ang(1:end,1,1); 

12 angFiltro = angFiltro.'; 

13 angAcel = ang(1:end,2,1); 

14 angAcel = angAcel.'; 

15 angGyro = ang(1:end,3,1); 

16 angGyro = angGyro.'; 

17  

18  

19 plot(ejeX,angAcel,'-r','LineWidth',2); 

20 hold on 

21 plot(ejeX,angGyro,'-b','LineWidth',2); 

22 plot(ejeX,angFiltro,'-k','LineWidth',2); 

23 hold off 

24 legenda = legend ('Acelerometro','Girometro','Filtro Complementario'); 

25 xlabel('Numero de muestra') 

26 ylabel('Angulo [grados]') 

27 title('Funcionamiento de filtro complementario'); 

1 function angulos = ciaaCapture (cant_muestras) 

2  

3 %Borra datos anteriores y vuelve a declarar todo 

4  

5 delete(instrfind({'port'},{'/dev/ttyUSB1'}));  

6 ciaaPort=serial('/dev/ttyUSB1'); 

7 ciaaPort.BaudRate=115200; 

8  

9 fopen(ciaaPort);%abre el puerto a utilizar 

10 cont = 1; 

11 while cont<=cant_muestras 

12     captura=fscanf(ciaaPort,'%s'); %Toma el valor recibido por el 

puerto y lo guarda en la variable 

13     angulos(cont,:) = sscanf(captura, '%*4c%3d%*1s%3d%*1s%3d',inf) 

14     cont = cont +1; 



 

15 end 

16 %cierra y borra el puerto utilizado, borra todas las variables 

utilizadas 

17 fclose(ciaaPort); 

18 delete(ciaaPort); 

19 end 
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