OSC Nagoya 2024
2024/05/25

CESi88\°ROSTLEGOZ
€S

AL —15

(EALLKZ | TOPPERS)




N
_EE@n

- SPIKE-RTO#BET
- SPIKEZROS 2 C#IMN T TzsbDHFRIRIBEDOFEIT




- | 473 N\
i) |

fBl—& (O™’ R W\WDOEF)

- BHREE

-EAWUARE BETEHIRRIIE

- FESFRF (CAHRZE (CAE SN CTLER, #HIAHS AT LZHFIL(CEEH
—- 3T Z=HP : hitps://honda-labl.sakura.ne.jp

- AR EAE R (CTOPPESDESE (CESHI



https://honda-lab1.sakura.ne.jp/

L EGO Education SPIKE Prime & (&

- SPIKE
- LEGOt &EMITH\H[E TRIFE
SO0 O08EFY b
- Hub&PUPT /N1 X ZBHEHETCORY hZEHIVE
- NI T(EScracht°PythonTcTJOT S =>J%Z#HR— bk
-Hub
-STM32F413 (Cortex-M4) <

EV3LDIRw o4
>
LinuxdDEAT(IEE L LY

®
; G88 gaa i
" HHE ;7
{H{H Bl
ol I°BL l°
L '

SPIKE Prime App 4




SPIKED & FE

(A)(M
- HBEHIE
-O7/Rw b5 X b
-ETORO> ARTS | B TICs
-WRO (World Robot Olympiad)

1RE

ETDAY [

ROBOT
CONTEST

ETO/R > (https://www.etrobo.jp/)



https://www.etrobo.jp/

—

OSS1=1_"7+ &SPIKE

- FRRIXOSSO=1 =54 [CKDSPIKEBIFSWIT S v MR—ADHEFEEINTULS
- Pybricks
- JSOY FTPython O S = > h\ake
- SPIKE-RT
-TOPPERSTO>T VU b
- CODEABIT

D 8L
L3 0 somoeor

Sample.py X

3 from pybricks.tools import wait

4

5 # Initialize the hub.
hub = PrimeHub()

8 # Wait for any button to be pressed, and save the result.

9 pressed = []

16 while not any(pressed):

11 pressed = hub.buttons.pressed()

12 wait(1e)

13

14  # Display a circle.

15 hub.display.icon(Icon.CIRCLE) '

. - TOPPERS

17 # Wait for all buttons to be released.

18 while any(hub.buttons.pressed()): -'

- wait(1e) Toyohashi OPan Platform
21 # pisplay an arrow to indicate which button was pressed. for Embedded Real-time Systems
22 if Button.LEFT in pressed:

23 hub.display.icon{Icon.ARROW_LEFT_DOWN)

24 elif Button.RIGHT in pressed:

25 hub.display.icon{Icon.ARROW_RIGHT _DOWN)

26 elif Button.BLUETOOTH in pressed:

27 hub.display.icon(Icon.ARROW_RIGHT _UP)

2 m

29 wait(3eee)
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SPIKE-RT OS5 =>4

) API REFERENCE
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AHA{L i REE)NIE

pbio_error_t err; int force_val; HOK=E =HHUE
pup_motor_t *motor; «@— F)\A ZANAND
pup_device_t *force; 4 N1 > A while (1) /

{
dly tsk(3000000); force _val = pup_force sensor force(force);

pup_motor_set speed(motor, force val * 100);
// Get pointer to device
motor = pup_motor get device(PBIO PORT_ID A); dly tsk(10000); / \
force = pup_force sensor_get device(PBIO PORT _ID D); }
HEEE—FAD S 1B
INA %
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TR ECREIFE D

AR
pup_device t *col; @— ) A ZAND
pup_device_t *ult; g— RA %5

dly tsk(3000000);

// Get pointer to device
col = pup_color_sensor_get device(PBIO PORT_ID A);
ult = pup_ultrasonic_sensor_get device(PBIO PORT_ID B);

AN

R > AEUS

while (1)

{

<HS—TC2HTEHEUZABODIHDIE (S U T DS 1 Mkl ddc>

ARSI

B =z S

amb = pup_color_sensor_ambient(col); ‘(//
hub_display off();

if(amb > 10 && amb <= 40)

pup_ultrasonic_sensor_light set(ult, o, 30, 0, 30);
else if(amb <= 10)

pup_ultrasonic_sensor_light set(ult, 30, 30, 30, 30);
else

pup_ultrasonic_sensor_light off(ult);

etz

dly tsk(100000); P
s l=V4]
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- %4 : NCES Education Program / [#8:AHY T D 1 77RHEFAMOERE] 78 &
- https://www.nces.i.nagoya-u.ac.|p/NEP/materials/about.html
- T—AF 31— FEHAUTHIRIEEEZITD
- RN DO TFIREE(ICIS U T —F ' —FF 21— (%=
(but_cyc_handler)
-REAERET—FIS U TE—FZERE T D (motor_task)
-EH/\> RS ZFERUTRY > O MRREZHETR T D

HRREF(CY
I <o

~ CRE_TSK(MAIN_TASK, { TA_ACT, @, main_task, MAIN PRIORITY, STACK SIZE, NULL });
CRE_TSK(MOTOR_TASK, { TA NULL , @, motor task, MOTOR_PRIORITY, STACK SIZE, NULL });
l CRE_TSK(BUT_CYC_HANDLER, { TA_NULL , ©, but_cyc_handler, BUTTON_CYC_PRIORITY, STACK_SIZE, NULL });
BHAI\> RS
ek —Jp CRE_CYC(BUT_CYC, {TA NULL, {TNFY_ACTTSK, BUT_CYC_HANDLER}, 1000, 0});
— ] /'CRE_DTQ(MOTOR_DTQ,{TA_NULL, 10, NULL}); // NULL -> F—4AF1—DEEREEZ H—RILENHER
T—AF1—

X TOPPERSH3H T —RILFAEEFRE : https://www.toppers.ip/documents.html 12
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RETF— 28 (@BEW)

struct data_packet{
pup_motor_t *motor;
int speed;
int idx;
bool is setup: but cyc handlerg

— P void
}s but_cyc_handler(intptr_t exinf) //ims/EHA
{ ,
—  Tmaintask0 | truct date packet send kt; woia '
st static hub_button_t pressed_ptn, pre_ptn; r?otor‘_task(lntptr‘_t exinf)
. . . intptr_t send_data;

main_task(intptr_t exinf) Pl - ’ intptr_t rev_datta_pkt;

{ hub_button_is_pressed(&pressed_ptn); struct data_packet *receive_pkt;
act_tsk(MOTOR_TASK); =—rE 2bi @rTer R -2
sta_cyc(BUT_CYC); if ((pressed_ptn & HUB_BUTTON_LEFT) | % ponrs .

’ && pre_ptn == 0) { SRR while (1) { /
JIn + . rcv_dtq(MOTOR_DTQ, &rev_datta_pkt);
<ABE> 2 create_pkt(&send_pkt, MOTOR_A); — | _datta_
Wh:'lL:lle (1) E—E)J send_data = &send_pkt; receive_pkt = rev_datta_pkt;
<snd dta(MOTOR DTO. send data): if (lreceive pkt->is_setup) ET—4AED
slp_tsk(); S -Te - ) AE(E—Fty hFvITE)>
else if ressed_ptn & HUB_BUTTON_RIGHT
} } QZO_E,HH ((2& pr‘e_EEn — @){_ - ) if ((receive_pkt->idx % 2) == 0)
J\> RS o create_pkt(&send_pkt, MOTOR B); pup_motor_set_speed(receive_pkt->motor,
e / send_data = &send_pkt; F—5 (18 receive_pkt->speed);
IPRAE( EER else .
RE(C Sy snd_dtq(MOTOR _DTQ, send data); } pup_motor_brake(receive_pkt->motor);
}
pre_ptn = pressed_ptn; }
k; 13
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PortB:
device: color-sensor
gos: best-effort
enable_lights: True
light_qgos: best-effort

PortC:
device: motor
qos: best-effort
wise: counter-clock
run_mode: set-speed

PortD:
device: motor
gos: best-effort
wise: clock
run_mode: set-speed

hub:
hub_program_cycle: 10
enable_imu: False
enable_battery_management: False
enable_button: True
enable_speaker: False
opening: True

21
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micro-ROS, CAN-FD
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def line_trace_on_tick(self): ég:(:?__iig_{y .

self.steering_amount_calculation() /\ﬁjéj(ﬁgﬂﬂu}: # 1> bhL—X

self.motor_drive_control() K>HjL/) def steering_amount_calculation(self):

target_brightness = (white_brightness - brack_brightness) / 2

e diff_brightness = target_brightness - self.rev_color_sensor_refrection

# AVEZ—SOER R - engEn omE ISR - !

motor_speed = MotorSpeedMessage() self.diff[1] = self.diff[0]

color_mode = Int8() self.diff[0] = int(diff_brightness)

color_mode.data = 3

motor_speed.right_motor_speed = self.send_right_speed p_val = diff_brightness

IPION_ESPEEE e [ofeer, Spaae & SelhiosEie, LGS Spese i_val = self.pre_i_val + (self.diff[@] + self.diff[1]) * delta_t / 2
# Xwt—m)T w7 GRE) d_val = int((self.diff[0] - self.diff[1]) / 1)

self.motor_speed_publisher.publish(motor_speed)

self.color_mode_publisher.publish(color_mode) self.steering_amount = (kp * p_val) + (kd * d_val) + (ki * i_val)
def main(§r§§=Nogf): def motor_drive control(self):

i EOSﬂiﬁﬁziHLﬂ4t ) self.send left _speed = bace speed + (self.steering amount * left_edge)

rclpy.init(args=args ROS2 API . .

- N e = self.send_right_speed = bace_speed - (self.steering_amount * left_edge)

# /RO Ty a)

node = linetracerNode()

rclpy.spin(node) # R0OS277 T 58N

node.destroy node()

rclpy.shutdown() 33
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