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SensorStudio

Deep Dive




SensorStudio Introduction

Sensor Hub Introduction

Understand SensorStudio Samples

Design your Sensor fusion

Design your Sensor driver

Use your CustomSensor

Make SensorStudio work with your Product
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(& New: ICM-20690 Development Kit

Download SensorStudio

nnnnnnn from InvenSense Developers Corner

& Get ICM20690 DK + Sensor Daughter Board

ssssss

nnnnnnn from InvenSense GenericSensorHub

L_ Geta NUCLEO-F411RE board

augmen Bd

from STMicroelectronics

= Download Eclipse IDE for C/C++ Developers

from Eclipse.org downloads

This presentation will use

SensorStudio ICM-20690 Development Kit

InvenSense Inc. Company Confidential InvenSense


https://www.invensense.com/developers/software-downloads/
https://www.invensense.com/developers/software-downloads/
https://store.invensense.com/ProductDetail/SDKICM20690-InvenSense-Inc/602332/
https://www.invensense.com/products/genericsensorhub-development-kit/
http://www.st.com/en/evaluation-tools/nucleo-f411re.html
http://www.st.com/en/evaluation-tools/nucleo-f411re.html
http://www.eclipse.org/downloads/packages/eclipse-ide-cc-developers/mars2
http://www.eclipse.org/downloads/packages/eclipse-ide-cc-developers/mars2
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@ GenricSensorHub Introduction

« GenricSensorHub and ICM-20690
 Includes InvenSense Motion Algorithms

« Sensor Framework designed for extensibility
— Add new algorithms
— Add new sensor drivers

Developer Code

RTOS/ (sensor drivers, Cust
Scheduler algorithms) ustomer

+ Application
Power Task

ICM-20690

InvenSense Inc. Company Confidential InvenSense



Feature samples =1 e

« Welcome screen

— guide you to select the appropriate feature samples

4 SensorStudio
Fle Edit View Organze Tools Run Window Device Help

EeNnsor/STunio’”’

. Version .
Welcome to SensorStudio / 2.2.0-SprintD-test3 Hide
CREATE OpEN Learn
ﬂ Empty flow ﬁ Browse... @ Interactive tutorial A Hardware quick start guide
H SensorStudio user documentation
ProJECT TEMPLATES RecenT FiLES
EG&H 2‘2 PING_PONG_Arduino_Piezo_clean_and_doc_for_ICM-..
Sampies & TuTORIALS
EZC"-TJDEJID 2‘3 PING_PONG_Arduino_Piezo_clean_and_doc_for_ICM-
GSH basic * GSH orientation sensors *
Oe e
& ¢ PING_PONG_Arduinc_Piezo_clean_and_doc_for_Gene Discover SensorStudio and your GenericSensorHub Evaluate GenericSensorHub orientation sensors.
. evaluation board.
& & PING_PONG_Arduino_Piezo_clean_and_doc

GSH physical sensors * & GSH auxilliary custom sensor ok

Evaluate GenericSensorHub physical sensors. Create the driver for an auxilliary sensor on the

GenericSensorHub board.

GSH with Sensirion RHT Sensor * ok GSH custom sensor * ok
Sensirion SHT3x RHT sensor driver on the GenericSensorHub Create your own sensor fusion algorithms and embed them
board . on the GenericSensorHub firmware.

GSH Record & Replay o i GSH and sensor decimation ok ko
Discover how to record data from your device and replay Tllustrates how the "decimator" option behaves

them into your flow

GSH Door opening detection custom sen... % %k & GSH Lightsaber custom sensor L2 22 84

Complex example of a custom sensor implementation
detecting opening/closing of a door.

ICM30670 basic *

Complex example of a custom sensor implementation
simulating lightsaber behavior.

ICM30670 orientation sensors * &

!‘ Follow Us... @ Developers forum

_—

7 InvenSense Inc. Company Confidential
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Orientation sample

* Concrete use of RV, GRV, GeomagRYV features
SensorStudio runs conversion & visualization

)l Studio*

DESKTOP

File Edit Run View Window Help FireFly Sensor’sTubio

= O © e[

& Flows

RV Fuler &nale
Sfart/Ston E

Orientation sample -

This flow shows all orientation feature from ICM30830 9

ICM30630 exposes 3 different orientation sensors neRotationVector :

eomagRotationVectol
Rotation Vector

Orentation using Accelerometer, Gyrometer and M agnetometer sensors

ameRotationVector )
RotationVector Game Rotation Vector
Orientation using Accelerometer and Gyrometer sensors

Geomagnetic Vector
Orientation using Accelerometer and Magnetometer sensors

GRV Fuler Anale

® Press start butfon fo connect to your ICM30630 and enable all orientation. d GRV
 To change the data rate, click on the desired orientation and update the o
‘period’ property (‘enabled’ must be unchecked)

To RotMat RV
Output pins Quaternion

To
Rot
Matrix

Properties

= 630_img.sram.dmp3.bin
o To Euler Angles
il 9= p Geoman Fuler Anale p630_img.sram.dmp4.bin

(| GameRotationVector |2
GameRotationVector |5 v — O]

Geoman

o

To
Rot
Matrix

D To Euler Angles
_ | GeomagRotationVector |-
GeomagRotatienVector
\ Rot

InvenSense Inc. Company Confidential InvenSense




Deor Opening Detection
ample

 SensorStudio runs CustomSensor & visualization gz

4 studio

File Edit Run View Window

k= O

i ICM30630-1.0.0-test4

Help FireFly
(]
e o |

Door opening detection

In this sampie we developed a simple door defection sensor. Sensor code is in DoorOpeningD etection biock

DoorO peningD etect
This sensor uses |C 630 GameRotationVector daia.

You can review the code.

Connectdevice, sensors & press start you will see the door detection

CustomSensor
Once you build and flashed this firmware in your device, the same sensor, processed within |CM 30630 device will output
the same defection.

InvenSense Inc. Company Confidential

STUDIO
DESKTOP

Flows
Panels

Properties
Property

or InvenSense
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« CustomSensorDesigner skeleton code as a guide
« CustomSensorDesigner code runs on Desktop

Accelerometer
Accelerometer

[EpEpE|

- Magnetometer P
G5H Magnetometer

e

Properties
Property

‘Gyrometer
Gyrometer

[spu g

Game RotationVector |2
GameRatationVector |

o]

ImplCode

Doord peningD etection 3

™ Cistom5SensorDesigner
o CustomSensor [
CustomSensor |5 - ------ --a
) r

I_decimatnr.rate;\n Wnkn |

InvenSense Inc. Company Confidential

¢ DoorOpeningDetection.ImplCode - C Editor X
Q API Documentation K Errors (0)
79| /** called when sensor#® push an event. &~
80(* Sensor#® is defined according to what is connected to input pin Sensor#@
81(* of this designer block.
82| * @param timestamp
83| * @param data pointer to data event from sensor#@ (orientation)
84| * @param len data size of this event (in bytes)
85| %/
86| static void game_rotation_vector data_event{uint32_t timestamp, void* data, uintl6_t len)
87({
88 assert(len == sizeof(VSensorDataQuaternion));
89 VSensorDataQuaternion* g = (VSensorDataQuaternion*) data;
90
91
92 // decimate by skipping events
93 if (--sw_decimator.cnt »= 0)
94 return;
95 // reset the decimator counter
96 sw_decimator.cnt = sw_decimator.rate;
97
98 float angle = 2 *acos(intg38_to_float(q-»w)) * 1
99
100 // Test angle if angle is > THRESHOLD
101 if ((angle > DOOR_OPENING DETECTION THRESHOLD ANGLE RISE) &&
102 (door_open_detected == false))
103 { // Restart tone only if the door open is not detected
R4
// Set flag
106 door_open_detected = true;
2n7 }
- else if ((door_open_detected == true) &&
109 (angle < DOOR_OPENING_DETECTION_THRESHOLD ANGLE_DROP))
110 {
111 door_open_detected = false;
112 }
113
114 /* send data event */
115 notify(timestamp, &door_open_detected, sizeof(door_open_detected));
116(};
17 v
4 | »

InvenSense




° notify & subscribe pattern to consume/produce sensor data

SensorSmudio
Developer Sensor Framework Custom Sensor

ICM3I0630:Properties:"Connected”:0On

init()

Custom Sensor:"Enabled”

event_period()

event_slﬂhscribe{}

TYPE-XSensor_data_event()

A

SensorStudio:Play L (period)
o0p (periof

notify()

ICM30630:Properties:"Connected”: Off

event_unsubscribe()

_

InvenSense Inc. Company Confidential InvenSense



Sensor Framework

Otegration

« TYPE-XSensor _data event()

— Called upon receiving a new sensor data of a given type

— You will have as many TYPE-XSensor_data_event() functions to
Implement as you have subscribed sensors

— This is the place to store and process your data
— Replace TYPE-XSensor_ by other sensor data type

— When you are done with your processing, use the notify() function to
pass on your produced data.

Sensor Framewor
ICM30630:Properties:"Connected™:On

Click « Play » ' I ,,,,,,,,,,

& studio*

SemorStudio:Play | oo period)
File Edit Run View Window Help FireFly PEXSensor_data_event()
3 — [l
8 - L O e e [ P B notify(
» < <
ICM30630: Properties:"Connected™, o

InvenSense Inc. Company Confidential InvenSense



4 DoorOpening sample - daca_event

static voild game rotation vector data event (uint32 t timestamp, void* data, uintl6 t len)

{

assert (len == sizeof (VSensorDataQuaternion)):;
VSensorDataQuaternion* g = (VSensorDataQuaternion*) data;
float angle = *acos (intq30_to_ float(g->w)) * / ;

// Test angle if angle is > THRESHOLD
if ((angle > DOOR_OPENING DETECTION THRESHOLD ANGLE RISE) &&
(door open detected == false))

// Set flag
door open detected = true;
}
else if ((door open detected == true) &&
(angle < DOOR OPENING DETECTION THRESHOLD ANGLE DROP))

sloper Sensor Framewo
ICM30630:Properties:"Connected”:On

door open detected = false; :’.m
} e R—
/* send data event */ I ,.,-m.
notify (timestamp, &door open detected, sizeof (door open detectec « =

Sensor Studio:Play
bi

Loop (period)|
TYPE.XSensor_data_event)
B> 1 €
P " notify()

ICM30630:Properties:"Connected™Off

event_unsubscribe()

|

InvenSense Inc. Company Confidential InvenSense




Sensor Framework Do

e C Editor shortcut to
Sensor Framework API

« Complete list of
— Sensor data

nvenSerse

C

Generic Sensor Hub
firmware 1.0

Documentation of the Generic Sensor Hub firmware
running on Nucleo Board

— Sensor functions
available

Class List Class Index

Generic Sensor Hub firmware

Features list

Guides

Deprecated List

Modules
Extension framework
Generic Sensor Hub
Hardware Sensors

VSensor Framework

VSensor
¢ DoorOpeningDetection.ImplCode - C Editor

© a1 Documemtatmr(z%q‘v::IZ

| 1|#include <math.h>‘}‘j for acos

VSensorConfig

VSensorData

Main Page | Related Pages | Modules m Files ‘

b VSensorData

Class Members

Public Attributes | List of all members

VSensorData Struct
Reference

VSensorData
Base VSensor data structure. More...

#include <VSenscrData.h>

Public Attributes

uint32_t timestamp
data timestamp

_ ittt ST R uint32_t meta_data
VsensorbataRawid additionnal status/info regarding the sensor event More...
VSensorDataCal3d
VSensorDataQuatemnio
VSensorData3dAngles
VSensorDataStepCoun Detailed DeSCfi ption
VSensorDataProximity
VSensorDataLight Base VSensor data structure.
< > wr A e . PR . e PR - P
VSensorData ) Generated on Mon Oct 17 2016 14:43:42 for Generic Sensor Hub firmware by 186

Confidential
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coMmiz > @

Select your features, assign CustomSensor #1Ds

Build and flash

Firmware name | GSH-custom-sensor-door-opening

Firmware

* Cross-build your code for Nucleo
* Flash your Firmware
Build and flash X

Firmware name: | GSH-custom-sensor-door-opening

Version suffix: custom
Custorn Sensors
CustomSensor #0 |D00ereningDetecti0n Y|
[] customsensor #1 | V|
[[] customsensor #2 | v|
[] customsensor #3 | V|

Firmware configuration
|:| Debuggable firmware

Ei Decimate samples to be as close to the requested frequency as possible

Next

Build process

Status Succass

from C:\InvenSense\SensorStudio
\2.2.0\firefty\devicas\gsh' 1.0.6\build\GSH-custom-
sensar-door-openingiDoorOpeningDetection.inc:1,

from C:\InvenSense\SensorStudio
\2.2.0\firefty\devices\gsh\ 1.0.6\build\GSH-custom-
sensar-door-openingDoorOpeningDetection_wrap.c:70:
C:/InvenSense/SensorStudio/2.2.0/firefly/devices/gsh/
1.0.6/sources/stm32f4x/CM5IS/ Corefcore_cmé.h:131:8:
warning: #warning "Compiler generates FPU instructions
for a device without an FPU (check _ FPU_PRESENT)" [-
Wepp]

#warning "Compiler generates FPU instructions for a

device without an FPU (check _ FPU_PRESENT)"

~

Execution of 'mingw32-make' successful

Build successful
Firmware RAM size: 82640 bytes
Firmware ROM size: 108204 bytes

A

Select the firrmware to flash:

GSH-custom-sensor-door-opening.bin (current build) v|

Flash

Status : Suocass

Flash started...

Flashing firmware from C:\InvenSense\SensorStudio
\2.2.0\firefly\devices\gsh'1.0.6' buid\GSH-custom-sensor-
door-opening/bin/ GSH-custom-sensor-door-opening.bin...
Flash successful

Close

Confidential

InvenSense Inc. Comp
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%

« CustomSensor runs embedded
— Firmware loaded, GenericSensorHub Connected
— GRV & CustomSensor Enabled

4
GSH| = [oowk
GSH Gycrnebern
Y

Properties

Enabled
NakeUpMo..
Period 10

BatchTimeo... _

Flush

SensorlD

InvenSense Inc. Company Confidential InvenSense



Debug your code in Eclipse

« Launch Eclipse project
« Set your breakpoint & Step in your code

& Debug - door/DoorOpeningDetection.inc - Eclipse — O X
File Edit Source Refactor Mavigate Search Project Run Window Help
= | ¥ Debug 2 [i» =8B |
g v ¥ door.elf A | s
IF ~ of® Thread #1 <main= (Suspended : Breakpoint) %
= vext_listener_game_rotation_vector_callback() at DoorOpeningDetection_wrap.c:48 0x2e26 b
= shext_user_thread() at SensorHubExt.c:741 0x3%ae v || &
B
[% DoorOpeningDetection.inc 52 = B  E= Outline = B8
SEm static vol ; - - (A BN o | ¥
86~ static void game_rotation_vector_data_event(uint32 t timestamp, voi z N
87 { - M mathh ~
88 assert(len == sizeof(VSensorDataQuaternion)); g & stdioh
80 VSensorDataQuaternion* q = (VSensorDataQuaternion®) data; M stdbool.h
90 # DOOR_OPENING_DETE
Z? // decimate by skippi t : # DOOR_OPENING_DETE
92 ecimate by skipping events -
93 if (--sw_decimator.cnt >= @) E L (anonymous)
94 return; L . sw_decimator : struct
95 // reset the decimator counter # ° door_open_detected :
96 sw_decimator.cnt = sw_decimator.rate; = # ° raising_edge : uint32_t
97 = g ° init() : void
98 float angle = 2 *acos(intg30_to_float(g->w}) * 180 / 3.14159; = o 5 subscribe_event() : voic
99 v P T S
< > < >
B Console 2 = B Rl 88 rEB8~>tiv=080
Firefly [GDB SEGGER J-Link Debugging] JLinkGDBServerCL.exe
Removing breakpoint @ address @x@8002E26, Size = 2 ~
Read 4 bytes @ address @x@0002E26 (Data = 0x79114AZE)
Reading 64 bytes @ address 0x20003980
Reading 64 bytes @ address @x200039C@ v

InvenSense Inc. Company Confidential InvenSense




Simple and fast migration from Algo/SW development

Nucleo HW

ICM-20690

SW Development
Environment for
GenericSensorHub

--> proto/product development

A - Tested and validated project is
integrated onto Nucleo via
SensorStudio

Nucleo HW

B - Create new Application code to
include rest of the platform needs
l.e . connectivity shield

ICM-20690

APP/HW product
development
Environment

InvenSense Inc. Company Confidential InvenSense



& Build your app in your IDE

« Curstomer Application Task to build your app

« Extend the sample code provided
— get all outputs from GenericSensorHub

* Add your display, wireless, peripherals, ...

Developer Code
RTOS/ (sensor drivers,

5““T uler algorithms)

Power

Mamt

InvenSense Inc. Company Confidential InvenSense



* Add a CustomSensorDesigner block
Open CustomSensorDesigner C Editor

* Implement the Sensor Framework interface
— Skeleton code provided to simplify programming tasks
— Sample codes are included too

« Select the features you want to use
* Build your code for GSH MCU
* Flash the Nucleo ==

* Add a CustomSensor block§7_
 Select the CustomSensor ID .
* Observe GSH outputs

* Debug with Eclipse

« Build your app

InvenSense Inc. Company Confidential InvenSense



4 Design your sensor driver - c kditor

« AuxiliarySensorDesigner skeleton code as a guide
« AuxiliarySensorDesigner runs on HW (only)

¢ AuxiliarySensorDesigner.lmplCode - C Editor X

Q API Documentation x Errors (0)

il / -
2| * fuxiliary sensor sample. |:|
* Showing how to implement an auxiliary sensor by using I2C bus.

Properties his example shows how to communicate with the 3rd-party Magnetometer

Eensor AKB9911.
Froperty

IncludeDir warning AKB9911 sensor is already supported in the built-in FW.
lhen trying this sample, you must not start the Magnetometer

SourceDir o avoid conflict accessing the sensor.
GSH | - AuxiliarySensorDesigner SensorlD .
(;S H \"*. AuxiliarySensorDesigner
¥ ImplCode CustomTask, period);\n}| ... | *»

I‘"\‘O CustomSensor |~/ Enabled
CustomSensor |

InvenSense Inc. Company Confidential InvenSense




& Sensof Framework Doc

e C Editor shortcut to
Sensor Framework API

« Complete list of functions Generic Sensor Hub
— auxiliary 12C bus InvenSense srmware ... |
. System tlmer on Nucleo Board

— tasks

Modules Classes ‘ Files Q- Search

Main Page Related Pages

Extension framework
Auxiliary bus APls

INV_AUX_I26. NUM_ 0 int inv_shext aux_i2c_read reg ( inv_shext_aux_i2c_num_t aux_i2c,

inv_shext_aux_i2c_nun uintg_t addr,
inv_shext_aux_i2c_cloc uint8_t reg,
inv_shext_aux_i2c_init uint8_t * data,
inv_shext aux_i2c_rea uint16_t len

¢ AuxiliarySensorDesignerImplCode - C Editor inv_shext_aux_i2c_writ )
Auxialiary GPIO APls

inv_shext_gpio_struct_{

INV_GPIO_PINS Read register over Auxiliary 12C bus.

© arr Documentatiob

.

lll/:a:a

2| * fuxiliary sensor sample.

inv_shext_gpio_port_t
inv_shext_gpio_mode_|

inv_shext_gpio_clear

Reading a register consists in an 12C Write of 1 bytes (register address) followed by an

12C read of N bytes.

3| * Showing how to implement an auxiliary sensor by using I2C bus. inv_shext_gpio_get stz

Warning

inv_shext_gpio_init Itis no possible to read more than 16 bytes per request
inv_shext_gpio_set_sta

inv_shext_gpio_struct_i Parameters

inv_shext_gpio_toggle [in] aux_i2c 12C auxiliary bus base adress register to use

Semaphore APls [in] addr [2C peripheral 7bits address
Task APIs [in] reg register to read
inv_shext_task
fnv_shext_tas [out] data  pointer to data buffer
inv_shext task t ¥
€ rinl len number of data to read (must be <= 16) v

Generated on Mon Oct 17 2016 14:49:40 for Generic Sensor Hub firmware by @XV‘ [ e (186

Confidential InvenSense
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& Sensor Framework integration

e Task & notify pattern to produce sensor data

SensorStudio
Developer Sensor Framework Custom Sensor Sensor Hardware

ICM30630:Properties:"Connected"

init() initialize sensor

inv_shext_aux_i2c_write_reqg()

inv_shext_task_create(
1 ... &MyCustomCode...)

Custom Sensor:"Enabled
" period_event()

inv_shext_ta ;ksetperl'
¢
subscribe_event() Start HW sensor &
ask for a data acquisition
inv_shext] aux_i2c_write_reg()
inv_shext, msksmm
¢

<
SensorStudio:Play
Loop (period)
MyCustomTaskCode() Read new samples&

ask for a data acquisition

inv_shext_get_systick() inv_shext)aux_i2c_read_reg()

inv_shext|aux_i2c_write_re
notify() - o — I~ a0
unsubscribe

unsubscribe_event() Stop Sensor Hardware

A
A A

inv_shext] aux_i2c_write_reg()
inv_shext_fask_stop(
&My CustomTask)
¢

InvenSense Inc. Company Confidential InvenSense




& Sensor Framework integration

* Init()
— Called once, Initialize the CustomSensor state

(after the GSH device is powered up, when
Sensor Framework iIs started: GSH

“Connected” property)

SensorSwudio
Developer Sensor Framework Custom Sensor Sensor Hardware
T ICM30630:Properties:"Connected™
init() initialize sensor
inv_shext_gux_i2c_write_reg()
inv_shext_thsk_create( I:I
&MyCusfomCode...)
]
Custom Sensor:"Enabled .
o > period_event()
ope
GSH inv_shext_tagk_set_peri
AuxiliarySensorDesigner
E‘\-LHO gl subscribe_event() Start HW sensor &
\ ili 5 ask for a data acquisition
Gs5H \ AuxiliarySensorDesigner - inv_shexil aux_izc_write_reg()
\ [ img.flash.m0.bin | ... —_—
* —] inv_shext] task_start()
\ 630_img.sram.dmp3.bin | ... < ¢
\ SensorStudio:Play
\ CustomSensor |~ T
~ 630_img.sram.dmp4.bin | .. Toop fperiod]
CustomSensor | MyCustomTaskCode() Read new samples&
010 ask for a data acquisition
, -1, 0, ... inv_shext_get_systick() inv_shext|qux_i2e_read reg()
< >
1,0,0, ... notiy() inv_shext] ux,\zc,wme‘£m
b a—
Arduino <
~ Developer Code
4.0.0-tests unsubscribe R (sensor rvers,
g unsubscribe_event() Stop Sensor Hardware algorithms)
testd
inv_shext] aux_i2c_write_reg()
I inv_shext_fask_stopt —
Accelerometer - &MyCustomTask)
< —
<

InvenSense Inc. Company Confidential InvenSense




& Sensor Driver - Define a task

* Responsible for polling data from your sensor at the specified Period

/**

* Code for the custom task that will retrieve data from the AK09911
*/

static void MyCustomTaskCode (void * arqg)

{

/* get current system time in us */
uint32_t t = inv_shext get systick();
intl6 t sample[3];

ak09911 get sample(sample); /* retrieve sensor data */
Ithif3fﬁg sample, sizeof (sample)); /* notify data to the outside world */

/* The HW sensor performs a single acquisition, so ask for another one */
ak09911 start single();

(void)arg; /* arg contains the value passed on inv shext task create() */

}

Note : the notify is here, you don’t have to implement a data_event(), this is the
difference with an algorithm. Sensor Driver is only producing data while an
algorithm consumes data from depending sensors & produces data.

InvenSense Inc. Company Confidential InvenSense




Create your task & initialize 12C at init()

static int init () {

/* initialize I2C hardware feature */
if (inv_shext aux i2c init (INV_AUX I2C NUM O,

INV_SHEXT AUX I2C CLK 400KHZ)

/* initialize AK09911 sensor
if (ak09911 init()

'= 0)

= 0) return -1;

return -1;

/* initialize task object that is used in this sample */

inv_shext task create (sMyCustomTask, MyCustomTaskCode,
0 /* optional pointer passed to MyCustomTaskCode () */)

return 0;

}

SensorSwdio

or
Deveioper Sensor Framework Custom Sensor

ICM30630:Properties:"Connected"

Connected ‘ »

n
inv_shext 1
&MyCusor
]
.

SensorStudio:Play

inv_shext_ux_izc_write_reg()
—»

askfor a data a
shext| aux_izc_write_reg()

_Inv_shext_get systick()

9| mycustomTaskcade()

Sensor Hardware

initialize sensor

]

Start HW sensor &

Read new samples&
ask for a data acquisition

shextlqux_i2e_read reg()

>
shex ux,\lc,wmteﬁ%ﬂ“

A

t_fask_stop( .
iomTask)
—

unsubscribe_event()

inv_shex

Stop Sensor Hardware

aux_izc_write_reg()

.
14

4

(should fail if sensor is not connected)

*/

Developer Code
(sensor drivers,

algerithms) o)

InvenSense
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& Sensor Framework integration

« period_event()
— Called just before your custom sensor Is started.
— Allows to configure the frequency of your CustomTask

* subscribe event()
+ Allows to start your CustomTask

Click CustomSensor:
«Enabled» C—

Property
| rabled
GSH S AuxiliarySensorDesigner I
(;S H \"*. AuxiliarySensorDesigner W
Y
L.\‘O CustomSensor i )
CustomSensor |
Sel )
)
orm

InvenSense Inc. Company Confidential InvenSense



AUXi IiarysensorDeSIQ n er —period event ()

« Set your task period at period_event()
static void period event (uint32 t period) {
/* In this example we update the period of our task */
inv_shext task_set period(&MyCustomTask, period);

}
« Start your task at subscribe_event()

static void subscribe event () {
/* Start HW sensor and ask for a data acquisition */
ak09911 start single();

/* In this example we simply start the task that was created in init ()
function. */

inv_shext task_start (&MyCustomTask, 10 /* ms */[). /* start with some delay

ework

ICM30630:Properties:"Connected"

*/ .
} inv_shext_t
&MyCustor
Properties Custom Sensor:"Enabled _ .
Property .
H - AuxiliarySensorDesigner
(;S H Y AuxiliarySensorDesigner 0...
\
\ < - =
\ SensorStudio:Play
9 CustomSensor [ S Y| mycustomTaskcode(
-
CEEE e
int32q16 !
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Select your features, assign CustomSensor #1Ds
Cross-build your code for Nucleo
Flash your Firmware

Build and flash ? X

Firmware name |yasi |

Version suffix (required, up te 7 alphanumeric characters)

Custom Sensors

MNew Custom Sensors have been detected. They will be added to
the new firmware.

CustomSensor #0 | YAS533 -
CustomSensor #1
CustomSensor #2

CustomSensor #3

Optional Sensors

The following sensors will be added to the new firmware.

Compass D Pressure
D Gravity D Proximity
D Linear acceleration D Temperature

D Orientation

Build and flash

Firmware name yas

Build process

Status

Success

Build started...
Configuring files...
Building firmware...

Build successful
Firmware size: 50516 bytes

Flash

[ Flash ? X

Firefly Firmware
Select the Firmware to flash
C:/InvenSense/InvenSenseStudio/2.0.0-test1 /firef ~ I:l

Flash
Status

Flash

InvenSense Inc. Compan

Confidential
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Add an AuxiliarySensorDesigner block
Open C Editor

Implement the Sensor Framework interface
— Sample code is provided to simplify programmlng tasks

Connect it to GSH block
Build your code for GSH
Flash the Nucleo

GSH |
GSH

Add a CustomSensor block

Select the CustomSensor ID

Observer GSH outputs

InvenSense Inc. Company Confidential

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee X
Q UUUUUUUUUUUUUUUU ¥ errors (0)
r
S WEE -
2| * Auxiliary sensor sample. D
3| * Showing how to implement an auxiliary sensor by using I2C bus.
4| =
5| * This example show 13 to communicate with the 3rd-party Magnetometer
6| * sensor AK@9911
A uxiliarySensorDesigner 11 sensor is alrea
\ AuxiliarySensorDesigner is sample, you must not start the Magnetometer
'* o to a ontlict accessing the sensor.
Ll -
CustomSensor
|



« SensorStudio can work with your final product too

« “DynamicProtocol” code connect SensorStudio &
GenericSensorHub

« “DynamicProtocol” source code is available for you to
modify if needed

Final Product Architecture

[ Aux. Sensor #1
g A Sensor#N

Aux. Sensor #N
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PresSentation Summary

Learned about SensorStudio
Learned about GenerciSensorHub
Evaluated INVN sensor, fusion & hub
Understood SensorStudio Samples
Designed your Sensor fusion
Designed your Sensor driver

Used your CustomSensor

Used SensorStudio with your product
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