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STEP10. (G8EfW) Bixihao7=5, fFRCsL, FEERIIR SEL, ¥y FVIicownizbilz b,

STEP11. GEElR) FvFiconrizb, KiEtal Y koo B8 Lk, otz e 3,

STEP12. (GGEIEtR) #hxiaoiz6, KEHal DIk D £05888)I L 201, BERIIRKRRHE Y IR KD EH3HE) L o0
J, FvFVICOWELIEZ b,

2ot
o ERNENBIRAI VT VS FTENC20750% 271D RUTHS !

® JXNAINIFIRTHATAN !

0 ZAR—ZRIFLARN—RE(E>TIH 15 !

o FHMTIBma. tab—20M FARR—R 4 XREMI1S !
¥20O2(: )3T, IA2—3—%iftd, aEICF MTHENnSd,




[7 = Feirss]

1. B8R
TRT LEEATHLE, a-FOfE0E L Y ORI LTERL, MESHMHLWEARH ) 5, Hi
Z2E Al BdEeRy toTarZ Iy T, B0 T4 vk PL—A LR LES & ) T4 trace line() &
=

Bifuc L <, HLi3zhzfinEblarbifio T a—FzEnTnEd, LOXIITERLTVEDTL X9 7%
Python Tld def L FTERL T T

IEOH X 2 {H] IO
#2741 v b L— DB GO N =T/ A
def trace_line(): while True:
sensorl = pinl.read_analog() #pinl O T F v FME%GEAILS trace_line()
sensor2 = pin2.read_analog() #pin2 O Fu fE% AL S
th =400 #H & ROREZ EFRT 5

if sensorl < th and sensor2 < th: #H HabFE-o3<CES
motor.set_speed(50,50)

elif sensor]l >=th and sensor2 < th: #2 H7&bA~#H23%
motor.set_speed(0,50)

elif sensorl < th and sensor2 >=th: #H S bG~gH23%
motor.set_speed(50,0)

else:
motor.stop() #E OB (-1 T4 V) BoEEY

reset() #)&vy bT 3,

4[], trace line() L EFRLTHY, ZDXHC70 7 L%TE;LILTIA Y FL—20ThbhE S, QiiFfld A>T
THAD, BEECIE, PO ) oI BiECAER AR b ANE 2L b T, ZoREEE > TEE L -fRAR4
EHTEET, HlAE, UToLsha—rFi2EE, ZAROEBED 70 /7 L3FTEINE T,

a—F 2t
def area(x y): MO XN BN S 5B ZEFRKT %,

z=x*y/2 F DO EE-TEEL, z OBEICEHEREREZ A5,

return z Z DR 2z L LTGRY, Zofioz e ( ) LuvnEd,
a=4
b=5
c=area(a,b) Ol aeb Dz &% ( ) LwvnEd,
display.scroll(c)




2. A7V MERM TR ST v s

INET, OOOAAAE NS T U7 T 8%G S ENTEE L, EIVIERRDPELELTHEET, 20Zd
F7Sn ) MRL G, (DB o) | SEES A (7077 LARORGHE) ZHHIL, £ £/ Lol
IRHEZERL o< 2 LT A7 LAY BT 5325 27 AHIKOEA A LTH, 7 15 0l micobic €
V9 &, display,microphone, accelerometer 255%4 L 3, TN IZOO0ODEIMEIND T DL VHEET LTz, TD
ooz ( ) Lwn, GElCEo TS ZEBLVOBRHITT, 2L T, Zhbi DX 5 IcH)
I HEE L= 0% ( ) LW\, display A7V = 7 b Gz % AV v Flid scroll %2 show 72 & 53%
D, AV vy FRIZEIZRZEERT LI LHLVDT, HElChd 2 DS VONRHLTT, Tlt, %D scroll % show 13 &D
IIELENTVWBTL & 92 ZHICIEIFEIKPSETT, #Eo % ( ) LWnEd, microbit D
7 7 A% python UADEFETEHEICE PN T 20T, SREIFANRER Ry FCfid 7 72/ THhdLicLEL 19,

# microbit-module: haizen@0.2.2

from microbit import *

SWITCH EDUCATION

Ry bR=ZFAREE R Y P LTUEI 2D DEY 2 —L
find_marker @ threshold % 600 (255,

||||||

class Led():

RCEHDF v 7 7 2 —iREEHIEL 3,
def init_ (self):
try:
self.address = 0x3E
i2c.init()
selfled init()
except:
pass
()
class WheelMotor:
ETT 272002 2 fA%HIHL 5,
pin13,pin14,pin15,pin16 ZfHH L £,
def __init_ (self,lm_in1 = pin13, Im_in2 = pin15, rm_in1 = pin14, rm_in2 = pin16):
selflm_inl =Im_inl
selflm_in2 =Im_in2
self.rm_inl = rm_inl
self.rm_in2 = rm_in2

def set_speed_I(self, speed_):
fee— 2 — DX %-100~100 OHPACIRE L 7
01T 2 LFEIELET, FEiC ko THEEDRE DY $9°,
:param int speed | :/5E— X —HX
if speed_I < -100:
speed_1=-100
elif speed 1> 100:
speed_1 =100
if speed 1>=0:
selflm_in1l.write_digital(0)
self.lm_in2.write_analog(int((1023 / 100) * speed_]))
else:




selfIm_in2.write_digital (0)
selflm_in1l.write_analog(int((1023 / 100) * (-speed_1)))

def set_speed_r(self, speed_r):
FHE—X—DHEX %#-100~100 O#EFH - EL £95
01293 ekl E4, PRIk o CEHEDRENED Y 5,
:param int speed_r: f5E—X — DX
if speed_r < -100:
speed_r=-100
elif speed_r > 100:
speed_r =100
if speed_r >=0:
self.rm_in1.write_digital(0)
self.rm_in2.write_analog(int((1023 / 100) * speed_r))
else:
self.rm_in2.write_digital(0)
self.rm_in1.write_analog(int((1023 / 100) * (-speed_r)))

def set_speed(self, speed_1, speed_1):
" — X — D X BE
A DE— X —DEE %-100~100 OHFPHCIRE L 7,
01T 3 LZEILLET, FickoTlfznmE2%b b £9,
:param int speed_: 75— & — D X
:param int speed_r: FE—X —DHX
self.set_speed_l(speed_)
self.set_speed_r(speed_r)

def stop(self):

vvvvvv

vvvvvv

self.rm_in1.write_digital(1)
self.rm_in2.write_digital(1)
selflm_inl.write_digital(1)
selflm_in2.write_digital(1)

()

3. BEZDXITHTEDHT?

Hlz1E, BdEr Ry FC, stop() & W IBEEE-7-& LES, L, TDstop iE, fil% stop T2 0% HifEICT 25 Z
LIETEERA, motor DA, LED %Dy, LCD (BT 4 AT L A) mDhpiEo L B $4A, 22T, €/
CEWEITAIIB A EE L T\ 5 X 9 ICEGEEL, motor DFFTstop() A Y v F&{E-72 0, led DHTstop() AV v FEIE
U, motor.stop() & 2> led.stop() V29 X ICTIUTDD DI AV T, ZDXHcTrE7ur 7 2K R0EL
DBOE, bAVeTVIus T Ao TEET, XERIIFMCIETEE I, AV Yy FiIA 7Y 27 BT 500

T 7ANTERINDDDTT,
4. class GEHX) 2o IR oTUH-> T DR ?

class b4 7Y =7 FERffoTnnl % ( ) bwnEd, 7, frvargvafbanid
Dl ( ) E£720% ( ) LVRET, FIZIEUToa—Feflice h 3,

motor = WheelMotor()

[WheelMotor 7 7 A% motor #7322 F (U VAEVR) LLTAVREZV LT B ] LT,



STEPI I—FEZAAV TV FEEVTAEIRLTEL,

7077 AOBKRIIUTDO L I ICm>T0E T, 20720t B SEFICENTWE T I, IR0, TigRA
7Z0L, a—VF%ZEATIEDT, [THFErananLb) s, 20720, a—FNointd sREIInEbLITL, Zof
TaA—T A VI %TEHEELVET, T, 2 AV T F@ERGBACANTIUL, 20 ii7m s 708 LTI
MbEnz 0T, TFRUTOSEDIFEFERL T2 &0,

#DEY 2 — N DFAAL, FIHHL, 4 v 2z v 2tk e

#2254 v b L— RO

#DT—TINFF DRy F Tu T L

HOAA v Ta T L

Eriilas

FER o - EE T - 3EmE B b,



STEP2 EVa—L%iGAidA, F-T<ES,

FZ2DT7FZTHERTES L VA 2P INMER 707533705 H

WBEDOFAUCHR>TT7 a7 7 I v 7 LT e aFHiEMTm s Ivrevwntd, Larlaincld, FCiThsz
BoRIPRIC, b9 —Ha— FxE»RTULT o720, a—F2 0L L EVICTE d o7z 0 APEEBE NS
G0 Y T, 2T, BET T —& (B L ZIUTTTRIRE G0 2 eoT, —oDE/ ATV )
ELTRZ, 7u773Iv /L CexA7V ey MEaREIZT w7 I v vwnEd,

haizen.py #FFHiA%S, LI FDa— FibEL 5,

=0pen #5 B9 D& (R:) I2$H S haizen.py 23AHAHET,

a— FEfGy

i

#HDEZ2—ILOEDHAM. HHME 12-292°-R{boE
from microbit import *

from haizen import *

motor = WheelMotor()

micro:bit DIEARFHED 72D DEY 2 — V% FEAAL,
fidkEa R > + ZEIT /20 DEY 2 — L Z i AAT,

TV 2= ADPHAVAZVA A7V 27 ) #fED,

fiAe
T, ST a T I v BT s ANVENOH L, E—2—%2Fnd [ /] 2EV 5,
a— FEY fiFEan
HAKRA 20770
while True: FozZe%adobighRT

motor.set_speed(50,50)

ET—&— (£/) DAY= VF%E4A5050 @HE) 133,

T CELRILTL

Erisilas

oIS LA PLITNBEA, 50,50 ZHEHEEL TH X,

KPRk

ficHhas o T A, RS L, HfllZKE {95, i : motor.set_speed(48,52)
FECHIDS > T GA, R RE L, FHillz/NE {35, ] : motor.set_speed(52.48)




STEP3 EBWRFTE-TWE, BWMRIC-=5rF 5,

a— NGy g
HBARA 207730
while True:
motor set_speed(5050)
sensorl = pinl.read_analog() B4 vtk oD% v —DfEZiAi 5,
sensor2 = pin2.read_analog()
if sensorl >=400 and sensor2 >= 400: % L, sensorl & sensor2 [/ & D 400 LA 5,
motor.set_speed(0,0) E—R% LD,
break IR L 2Rk 5,

fidfEw Ry FOEFIE, 2—RICWoThHANSZ &,
HWIGATIC B WWT, BWilEcCELE 5 Z &,

Exjsilns

HuiiFcwnozb e ¥ 3, iRz CmEdC &,



STEP4 STEP3D7QI5L%AAVIPIIML, F42 FL—RT2BEEEVT, 12 FL—RT 3,

RIAPRIMAEZEZCTHL I AV E T AlEsensor],2 & HiC 400 X W /NI WVEZRRL, B b 2 313400 LA EOfERR L 37,

" o

sensorl sensor2 sensorl sensor? sensorl sensor’
1 8 | : 3 1 4
Tee ¢ | e e | een ey
1 1
sensorQ '
SEEE) sensorQ

sensorl & sensor2 25& BTV (fifid3 400 | sensorl 23HVH (fifA3 400 LA L) T, sensor? | sensorl 23V (fiEiA3400 X b /& v») T, sensor2
X h/hEw) B DSV (25400 X b/h&vy) B DEVER (D8 400 DA L) DFF

FTo3CES Ewchns g HicHiAs %

INoDENEZFEHT 274 v FL—ROBHUILI T Dt ) TF, MEROBE - 3ZZ THATLZZ3 0,

a— NGy izt
#DM AN —ROBER
def trace_line(): 74 v bL— 2B DERR
sensorl = pinl.read_analog() ot v 3 —o 7+ v SEziis
sensor2 = pin2.read_analog() ok v —D7 Fr IEZ YT
Lausy He BoBHOfE (EiE) ZHIHEDE
th =400 #11 & B
if sensorl < th and sensor2 < th: /7 e b HTHIUL
motor.set_speed(50,50) ¥ o9 il
elif sensor1 th and sensor2 th: EMZET, GRS
motor.set_speed(0,50) feicHhnia,
elif sensor1 th and sensor2 . th: EMzsET, AllsRss
motor.set_speed(50,0) HicHhnia,
else: zhLbt (WL s %) %o
motor.stop() LFoT,
reset() Uty 35,

Xif X th () D& ZA%FTRTLA00 EFNTH VWD, TNEEZIZWER, 6 0FTAZRNEWITRVWDT, th e
VS R0 THBWCHIIEZ I L TH <{,

HeEE A D ATNICERT B2 | R_—=IHH ) T3




RIZ, @DAA v 70T LOESNC B CER L -8 20 L 1,

a— Ml gt
HAAAL 207730
while True:
# motor.set_speed(50,50) STEP3 Db DiFa Ay 7T FLTEL,

# sensorl = pinl.read_analog()

# sensor2 = pin2.read_analog()

#if sensor]l >=400 and sensor2 >= 400:
# motor.set_speed(0,0)

# break CZETarAvyrTv b
trace_line() F4 v b L —2BEEE LR T 3,

flEa Ry F OB, 2—RCHWoTHHANSE T &,

Exj3ilns

a—2%—EL, ¥vFrTikE 3,
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STEPS

F=TINEAY LTV TOTSLEEL,

a— FEko

i)

#DEY 2—ILO%EHAIH. HHME 1R2-R{EGEH

from microbit import

from haizen import %

import music

motor =

WheelMotor()

table_counter = 0

display.show(table_counter)

F—TNHhT v R—EHEET 5,
F—TNAT Vv R—HFRT B,

= — P

i

HAAAL 207730
while True:
# motorset speed(5050)
# sensor] = pin] read analog()
# sensor2 = pin2.read analog()
# if sensor] >=400 and sensor2 >= 400:

# motorset speed(0,0)
# break
trace line()

if find_marker() > 50:

music.play(music.BA_DING, pin=None, wait=False)
table_counter = table_counter + 1

display.show(table_counter, wait = False)

ZORIN50LLEARS (2 23O RREESD D)
BRZIEH LT,
T—=TINDhY v X —% 180T

T AART VLAY o LR,

Eriilas

ARXR—=IDDIRE Y, T—IN~—h—Z LAYV F BB THITIEEE

11




STEP6 FT—7INEESDtY be2T370T54L%2EL,

a— FEko

from microbit import
from haizen import %
import music

motor = WheelMotor()

table counter = 0
display show(table counter)
target_table =0

max_table =4

#DEY 2—ILO%EHAIH. HHME 1R2-R{EGEH

RSC 7 — 7 L AL
=7 VR

= — Fil)

it

#HOT—TNFHDE Y P TUT T L
display.show(target_table)

while True:
if button_a.was_pressed():
target_table = target_table + 1
if target_table > max_table:
target_table =1
display.show(target_table)
if button_b.was_pressed():
if target_table == 0:
display.show(Image.NO)
else:
display.show(Image.YES)
sleep(1000)
break

lefE DT — 7V 23R, FIHHEIZ O

aRR U BBIND,

BT —7 V% 1 75 AL,

b L, BESEDT— I AT — 7B F7r b,
LTRSS,

B 7 — 7N % FoR
bRAVHREIN:D,

b L, BREEDOT—7AB00FEE 5720 (a I Tnizidiug)
X LTI A,

Z 5 ThiFuL,

v

L 1MFRRIH,

0 IR L2 IR 5,

EliaailnE

bARZVEMLID, XY, aRExVZifiL7d, ATV FBHATHE, 4 DXITTICRY, bREXVELES,

F v 7=—75 1 BT OK,

12




STEP7 %L, BEET—7N—fs, ¥ FY, EET S,

a— FEko

gt

#DEZ 2 —ILO%HAH. ML 122G E#
from microbit import x

from haizen import

import music

motor = WheelMotor()

table_counter = 0

display show(table_counter)
target table = 0

max_table = 4

serving = True

servo = Servo180(pin8)

il 7 7 7% Bic$ %,
P —R 180 fEE— X% —| pin8 ICH|L T\ 3

# sensor] = pin] read analog()
# sensor2 = pin2.read analog()
# if sensor] >=400 and sensor2 >= 400:
#  motorset speed(0,0)
# break
trace line()
if find marker() > 50:
music play (music BA DING, pin=None, wait=False)
table counter = table counter + 1
display show(table counter, wait = False)
if table_counter == target_table:
motor.stop()
sleep(2000)
servo.set_angle(0)
sleep(2000)
servo.set_angle(180)
sleep(2000)

serving = False

servo.set_angle(180) ROIDARE % 180 T 5,
a— NGy fides)
while True:

# motorset_speed(50,50)

bL, T=TADAY Ve, BRSO T — 7 AHE Lk
b, £F¥oT

2 WfFIkL,

P—FRE—2% 0 ZICLT,

2 WfFIkL,

BHUOY—FRE—2% 180 FEICL T

2 MR,

e 7 7 7 % e 3%,

13




ERHIE
ARZVERLC, 7—IAEFESEIRELT, BRX Y ClidEaRy b2 RX— b X425, fFESINZT— 7 MCEdET
%7-5 OK,

P—FRE—ZIUTD LS Iflio T2,
T4 G R AT

AMAIDIZ S T, ARth%
BIICT 3 X 5 cET,

KEFON—=Y % LABT T XAEDIMAI(pin8) 172 L T 728 vy, AOEROSE T/ mElIC 3,

UTD LSy —FRE—2%DlF, VRV EEZBWTLZE N,

JIUTT&E=D

IV TEDTE )T NET
TDsave RX v %EL, complete L5 7 7 A VL TRIFL, F7vB—F7 3L XICE Y7 v/a—RNINEDT, HTD
T R) IBHLTEEEL k9,
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STEP8 (REMR) EhEshor=5, BFIKY, XV FUIOWESHA S,

¥9, FEoO LED #3859,
RICAFDa— FEEML £,
a— FEGy fidE
#DEY 2—ILO%ohAdH, WML 12R2-Z{bl6E

from microbit import %

from haizen import %

import music

import neopixel neopixcel Z{fi 5 Z L EHF

np = neopixel. NeoPixel(pin12,16) neopixcel % pinl2 ICX LT, ©7RVED 16 THBH I L
np.clear() ZHSL, YL THL,

# (LUTHS)

HDAL v Tarsn oOfFc

np ill((0, 0, 100))
np.show()

3T, LED 2 Ic o83 2 L8 TE T T, 2o 2 ofE a8 (%) 1%, Eo5 EAP) 13 B
S5l (—BL) IETENFNDHRDOBI ZRKLTWET,

HI%A,
np£ill((0,0,0))
np.show()
HBHiL
np.clear()

ETIURHT LD TEE T, HEYARGNGEML THWEEL & 9,

STEPT (HE#R) EBhEMh5, HITKY, BRERIIKRIKY, FYFUIOWESHEALS,

ey k1 :serving Z28UCBAL T, WML T True I L THWT, ElE D725 False ICLTnE T, TOEEEH>T
FrEZET,

b v b 2 tifserving ==True: %7zl if serving:

Lif X EIpicER, BdETIER BdESRb o720, RICLEL X9,

15



STEPI0 (FEfEfR) BhEtedrr=5, FRIRL, BUBRIIKR<RL, FvFUAOWESHELS,

BdiEr Ry bl BioCTu it sleep BUME S Z L 3 TEFHA, (DB AA, &F o TSI sleep BIELDMH
ZEF,) 2T T, HoTwaREHIC, BEIEEZ THELWEE, BIVART BT LERATHEET,

a— FE gy
¥DEY 2 —ADFiAH, YL, A vzxz v 2feimy
# (%)
record_time =0 ACERIRRRL]
TIME_INTERVAL = 500 ] 2 VI CAE Z T E 720
motion_number = 0 BWER 5% 0 ICHIHHEGE
# (%)
a— FERGy figEan
HDOAA v Ta 7T L trace_line OB+ CTICEH VAL T 1 7T L aFENT N
while True: <o
# motor.set_speed(50,50)
# (%)
# break

trace_line()

if running_time() - record_time > TIME_INTERVAL: | B\ s T\ 2Rl & 5okl 2 0%, 213 TIME 4 v &

record_time = running_time() — VP ETHh UL, FeERTE 2B v BRI EE X,
if motion_number == 0: b L, BEESP0ERD
¥z Zic wa:&_@ L7o W Z G0 L
motion_number = BERS % 1 HFicL Tkl
elif motion_number == 1: bL, BfEESH 145
#T ZIT LW Lo ZE0A L,
motion_number = BERE % 0 F/ic L Tk

L5 7m0 %EHL LT, 2008FRKHICI TEI X570 r 7 aMEnE 3, ST ENO v s
L% [#Z ZICLWVUBE | odicitik i, HREA M 22 CEF 4, 20k oHicds22 500 2V (05) [
FECENERS 0 DITALEERS 1 DITARRAICFITE L eRNTEET,

16



STEPI | (REMHE) FvF o5, BEEY IEDHEDEHIBE) LT, FOXE—RTE 5,

—2®D LED 721t o4 25413051 (VA L) ZHwEd, flzid, 0 FHEZEOE2 W0 THIUL,

np[0] = (0,0,100)
np.show()

LIUL, 0%FDLED OAFLNOE2 T LA TEET,

ftic b

=1

nplil=(0,0,100)

np.show()

L3, 1HDLED 25 o852 LA TELT,

for 3(° while X%l T B0k E DB 707 L %EVEL x5,

STEP |12 (HEBiR) BhX4aH7=5, BFHEY IBOXDEHIFE L HDDF, EEREZIZRIFHE Y ICHRVEDEHIFEY
LoD, FYFUAHWESHEA S,

BRERE T, U/ —e v P TBAWNL TS,

17



DAGERR T v 7T L

a—F

#HUEY 2 — N OFihilHk, JHHL, A v 22y 2 tn s
from microbit import *
from haizen import *

import music

motor = WheelMotor()

table counter =0

© 0 N o O LD o=

display.show(table_counter)

—_
o

target_table =0

—_
—_

max_table =4

[
w N

serving = True

,_.
=

servo = Servo180(pin8)

—_
&

servo.set_angle(180)

—_ =
N o

#2741 v+ L—ROEHK
def trace_line():

—_ =
©

sensorl = pinl.read_analog()

Do
S

sensor2 = pin2.read_analog()
th =400 #M L BB A

NN
g =

if sensorl < th and sensor2 < th:

)
=

motor.set_speed(50,50)
elif sensorl . th and sensor2 . th:
motor.set_speed(0,50)

elif sensorl . th and sensor2 . th:
motor.set_speed(50,0)

DN N NN
e A

else:

w
e

motor.stop()

w
=

reset()

w W
X R

| HOT—TNE ROy F T U T L
display.show(target_table)

w W w
oS O e

. | while True:

w
o

if button_a.was_pressed():

w
£9

target_table = target_table + 1

18




39.
40.
41].
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
6l.
62.
63.
64.
65.
66.
67.
68.
69.
70.

if target_table > max_table:
target_table = 1

display.show(target_table)

if button_b.was_pressed():

if target_table == 0:
display.show(Image.NO)

else:
display.show(Image.YES)
sleep(1000)
break

HOAL v 70T L
while True:
# motor.set_speed(50,50)
# sensorl = pinl.read_analog()
# sensor2 = pin2.read_analog()
# if sensor]l >=400 and sensor2 >= 400:
# motor.set_speed(0,0)
# break
trace_line()
if find_marker() > 50:
music.play(music.BA_DING, pin=None, wait=False)
table_counter = table_counter + 1
display.show(table_counter, wait = False)
if table_counter == target_table:
motor.stop()
sleep(2000)
servo.set_angle(0)
sleep(2000)
servo.set_angle(180)
sleep(2000)

serving = False
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