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R Ak 2 2T IR 2 o B AR ME UK I L W BRI, (B8 L, i A A7
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10uM I AT BUE B 5T ME, H 545 & IS5 & RBORBT -
4. 2 B i B0 e L BRAST A R
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REFEATIR | 25407 | REgiRnA
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Al

Opencv SERFHR | SEBEHR, 1R
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HO B AL —
AN FHRERIE
RIS
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WIFRIE, (HR AR IIREEIEH, 102 7 K AE KT I [ AN ZE I I S £ T2k,
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(5B — ) e Ed i) sl B e LA SR 47 20, vt AR 5 e 7 0
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2023 4 8 H: FEAMIEHT. HISEEIR. IRERIRBIFREEROR BOFE . BRI

2023 49 H: FEF&ih. BT HE

2023 7 10 H: miBRBrks®, R EEGIE

2023 4F 11 H: #HTXFESEE . BdE b, g, |5

2023 7 12 . Rgiatr. RS S 58k
1.4 RAEHRERX

T H FFAEHT B, BN IR S R e S TMEOR, JERE TLIR T A . e,
€ 1A% OpenCV SEBTHRBRIBER L. NI S8 I RUA TE i 4R o wEff b e A BIHR Bk, Z80d v %
Jei s MR HR B (1) = AN EE ZE 2 i o R ARG AT VAR, XML WL SSRI DRSS, stk i ol A
FERRIET . WX E RS, MK, BERERE, 7T DU B 4% Wil gt /b b 28 il R A

OFIROIE IS

(CIEFRED

WBHAE A A GRS 7™, ZRAT LS R IR BR AL B, JF Has iR, T B
Far

[RHE1E]

LR IR AR ER A7 B, AT A

2. RENE B It LA IR R S 455 R 0EAT 153

3. AR IR BR A7 B AE 2R BE R R A R

[sHtE]

L BRAME, WS RE m,  ATINASAE BT A A A BABCK I 7= i |

2. ToRER, A, WL AT BEHh T AP K AR
#2® HARGR
2.1 OpenCV BRI 0B AL BRER VL I B H WA

NHRHpCsE A & — N T IR HE B, BORUE T github H eyelike T H, F|H
Python & & LI, KMt OpenCV FE. 1% H A HLF 7= i IR AG K Se O SA,  2EAT A Asr U,
AL G 00 30 Fy A P A A B A R M A BIR P ROT (X3, 5% 5 MR 41 A B 21 ) ROT HEAT HR IR 0
R R ER . BT DA R A A = ANy AAI, ROT #RHL, ARERHCENL.
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BUAERIH T HR S ROT R, R ME R s B8l CAUTH S BB L, TR L B8 1T MR (LA T 17
XFIRE R, B S RIRER O RIALE, KB AEAR, AteH SE 2 BB TT R
BT R

g NG
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B 2.1-2 Pz B AR
X B A N ASE TN VA A2 OpenCV R ER BB IR 70 2K, X2 —FhARH R Z A
ks N J7i, A Haar RFAEEK LBP RFALUIZR 2 5970 M, AR 8 (K70 2K 8%, HEAT A
g Rl
OpenCV H& (It 1 2 A Ce I GRar B RL, =5 i8 BUMIAG A 15 D0 H 224 HRORS LI, P
CAET H A H AR R 27 1 A I o

c

B 2. 1-3 BRI A MK
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BRI LASCRE Wikl 3845, IR AR ) 2o %, @ i8I =1 &, SEHl
VI S R o 50K WiFi BRI AL, 24 Wikl R D) 5 fE E AR b R WiFi
BT

FLUGERIERM, 3 MQTT Wia S8 R mAey, Rt EEPR, ¥ Easy ToT H3kHL
FIIK 5 2B AAE A1 Topic AN NI E, S8R MQTT SE VI EZRI G,
B SR MQTT JEFZ ) -

2.3 Arduino EFK

Arduino HRAEWS TEHCK B A FE RS AL NG 5, JRR S v, Bl
Bos AL, TIF/ KM LED, R mimsE 2 MiglE. 5 R 2B ULT R AT g s i ER R AN R
Arduino ANFE ZEAAM P EEAE AR Fr ARSI E Bk . #b4h, Arduino IDE A H C++ a4 hi
A, AFHFE G 9iE . e, Arduino 345k 7 —MFRAERISME AR, K fulzs il 45 1 Dy R
FTRA R 5E 5 T F B0

B 2.3-1 Arduino =M K

2.4 Wifi-Duino KA S5EM

WiFi-Duino & i H esp8266 1F Jy % O W JF KR, #H X T 4% 4 Arduino ¥ i %%,
WiFi-duino AMYVLAL | arduino MZmAEIRES, 4 4L T WiFi SC#F. 115 P v LAfE arduino
Befifi b, SRR R IR N B R R K R AT .

WIFI-Duino [ #2ft—4> arduino A% %E: WiFi-Duino, 8l Arduino Yun [ Bridge
B, 1ZERBARAE N wifi Z2EWIG0 3523 http request/respond AL APT. A1 Arduino
Yun N2, WiFi-Duino w] LA USB 42 FIHL, 0 n] Dod ik (kA ffi e fit vl AR AR DU 25
S E BN . AL FE B4 T D2 AC—to-DC P e a2 Bt 0 i 2% (152 4 7 =X e i
Tob 17 B 28K L SRR A B N — 1 2. Tmm RSk (R o IED 5 FEBIN A LR N fiE G 1 (Gnd
A vin HED o

B 2.4-1 WiFi-Duino
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2ot BIRERT, BAEFRA TR OpenCV HEATHRER EA7, H-48 F WiFi-Duino F il
Wik % . OpenCV {5 A ARIEAERH, 1 WiFi-duino X %] F Arduino FIZE %M, WiFi-duino
AMUPEEE T arduino MIgmFEMEE, AL T WiFi SCFF. WiFi-duino B WiF B K, {55
ZHEJE, RS IRE L R R IE(E S . RIki% R OpenCV HR Bk Ao i 107 BRI S A5 B HEL T
72 i ARG Sk AT SEIHB B 96 454 WiFi-Duino #EiH T X KB AHRZhZS W R4 .
B3E LURRE
3.1 Wit BB/ HARRER

B/ 3.1-1 BABEFE
AT H A By LIS B 7 RS AR SRR (8 P 3 AT S B, 832 FAY B Bt T DA SR B
TR ERCRA .

B 3.1-2 #AiLit R
T oG, A B LI B AR S (5 F 2 ) IR ER AT (5 Bk AR . FLUCKER AR IR i WiFi
FERT AR, 38 OpenCV X T~ A HRBRAL B HEAT SIS 238, 49 b 24 i 4 FH 3 PR AR kv 4R
PEE, BRGNS « 287 5 BE @ Wiki R R B BafLimss WiFi-duino 344
MRERAL B R i BEBE b, D7 A & AT B3R .
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B 3.1-3 B &R & B R i 47 iR AR B

3.2 BAREH 1— AN

MITAG S B, BEAT AR, PR A 00 28 89 NS P A5 Ak B/ R AN A R ) ROT
X33, A Ja AR AU B ROT AT FRBR Ok N S5 R . BT ABLVE B 2 5 LA 73 A
sy, ROT ARH, HRIKA Loz . X B A A NS AS I 5 72580 & OpenCV Hr 4R BT 1 2008k
rREE, X —MAEE 2RI T, R Haar FHIEEL LBP R-AE I 2R 24N 55 70 A5
B, R A oy 2R, AT NI .

T FE T A R B A AR Sk, JRREATR R

. cap = cv2.VideoCapture (0)

1
2. 1 prev center x, 1 prev center y, T prev center X, T prev center

v o= -1, -1, -1, -1
3. prev.x, prevy = -1, -1
4.
5. while (True):
6. key = cv2.waitKey(1)
H, SRR IS BI R T, R E AT 4, A RAE.
1. ret, frame = cap.read()
2. frame = cv2.flip(frame, 1)
3.
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4. faces = face cascade.detectMultiScale (frame, 1.3, 2)
5. img = frame

6. for (x, y, w, h) in faces:

7. img = cv2.rectangle(img, (x, y), & + w, ¥y

+ h), (255, 0, 0), 2)
8. face area = imgly:y + h, =x:x + W]
3.3 HARSELI 2——OpenCV FRAF LT
OpenCV Hf2ft 7 24 CA R RIRRL, 25 8 B B8 50 B 24 IR LIRS, fr
PAFETH o H A R 2 7 A .
TR TR TR, T ARG 1A . HRAR B = 3 A R B L —— R ) 2
s e W —— R R, AR A AN FE RS, FUE——& s H .

A 3.3-1 ReEHER
5N Opencv Fl numpy &, MEM “eye recording” . REIEE RN —MEH T, X
FE 5 T LG FR A AT F i - Ak H — i — g 1) PRI

1. import cv2

2. import numpy as np

3. cap = cv2.VideoCapture (“eye recording. f1v”)
4. while True:

5. ret, frame = cap.read()

6. if ret 1is False:

7. break

EHE—A Roio MWRLXAPI9%, KA I v [ PR A 7E R L. WLARANIRE L, D8R 1T
AN EL ARV, G B AR e R ] ) X3
l. roi = frame[269: 795, 537: 1416]
2. rows, cols, = roi.shape
3. gray roi = cv2.cvtColor(roi, cv2.COLOR BGR2GRAY)
4. gray roi = cv2.GaussianBlur (gray roi, (7, 7), 0)
PLAE AT DL SR I SRR E 3 A IR 7 . HED IR T Re 4 i A U7 1m0 (] 3. 3-2)
SRR BT TR 3L ] AN T 2 Ak
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K 3.3-2 REEH @ AR 694z E
MIEDFF U6, TG BB 56 T i LA EAR A0 53— HHR IS BLOREY, A2 45 9l
(Y IR FEL AR S 487
3.4 FAREH 3——O0penCV K PiE 35
2P R O L o SRR PR A 2 0 DA AR P A 2, o 3 FL A 2 L AR I 1) G At 23 TS
NEREERH 4, NENPTULR A4 G,

B 3.4-1 ZHIRERA

RIG IR B BME, R IRHRE AL .

1. gray roi = cv2.cvtColor(roi, cv2.COLOR BGR2GRAY)

2. gray roi = c¢v2.GaussianBlur(gray roi, (7, 7), 0)

3. , threshold = c¢v2.threshold(gray roi, 3, 255, cv2.THRE

SH BINARY INV)
MBS 1R o f] St BRI A R, BRI KT R (B2 L) , R)a
B A

B 3.4-2 4325 eIk
1. , contours, = cv2.findContours (threshold, cv2.RETR TREE, ¢
v2. CHAIN APPROX_SIMPLE)

2. contours = sorted(contours, key=lambda x: cv2.contourAre

a(x), reverse=True)

3. for cnt in contours:
4, (x, y, w, h) = cv2. boundingRect(cnt)
5. ttev2. drawContours (roi, [ent], -1, (0, 0, 255),

3)
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6. cv2.rectangle (roi, (x, y), x + w, y + h), (
255, 0, 0), 2)
7. cv2. line(roi, (x + int(w/2), 0), (x + int(w/2)
rows), (0, 255, 0), 2)
8. cv2. line(roi, (0, y + 1inth/2)), (cols, y + i
nt (h/2)), (0, 255, 0), 2)
9 break

BERM, o AREREEAT IR0, I 0 B i bc AR ER K A7 B

1. cv2.circle(img, (x + 71t center x, y + 7t center y), 10, (255,

0, 0, -1)
2. # print(“left eye: 7 + str(l center x) + 7, 7 + str(l cent
er y) + “\t” + ’“right eye: 7 + str(r center x) + 7, 7 + str(r_
center y))

3.5 BFARLH 4—RHER, SERER
ERNFIRERAL B S5, S1IEWIRERAGLEXT L, ERFIRE, B8 worning; RZW/R
good,

1. if 1 prev center x == -1 and 1 prev center y == -1 and r p
rev_center x == -1 and r _prev center y == -1:

2. 1 prev_center x, 1 prev _center y, 1 _prev_
center x, r _prev center y = 1 center x, 1 center y, r center x, r_ce
nter vy

prev_X, prev.y = X, ¥
4. else:
if (1 center x - x) - (1 prev center x — prev x)
< 10:

6. if (r center x - x) - (r prev center x — prev x)

< 10:

print ("left left and right right!”)
gesture str = “worning”

cv2. putText (frame, gesture str, (0, 100), 0, 1. 3,

(0,0, 255), 3)
10. else:
11. print ("left left and right left!”)
12. gesture str = “worning”
13. cv2. putText (frame, gesture str, (0, 100),

0, 1.3, (0,0, 255), 3)

¥ 64 W



2024 F L "RIF/IAR" STEM IEBGENN S Fam

14. elif (1 center x - x) - (1l prev center x — prev.x) »
10:

15. if (r center x - x) - (r prev center x — prev x)
> 10:

16. print (“left right and right left!”)

17. gesture str = “good”

18. cv2. putText (frame, gesture str, (0, 100), 0, 1. 3, (0, 0,
255), 3)

19. else:

20. print(“left right and right right!”)

21. gesture str = “good”

22. cv2. putText (frame, gesture str, (0, 100), 0, 1.

3, (0,0,255), 3)

23. elif (1 center y - y) - (1 prev center y -
prev.y) > 10 and (r center y - y) - (r prev center y — prev y)
> 10:

24. print (“left down and right down!”)

25. gesture str = “good”

26. cv2. putText (frame, gesture str, (0, 100), 0,

1.3, (0,0, 255), 3)

217. elif (1 center y - y) - (1 prev center y
- prev.y) < 10 and (r center y - y) - (r prev center y - prev y)
< 10:
28. print(“left up and right up!”
29. gesture str = “good”
30. cv2. putText (frame, gesture str, (0, 100),

0, 1.3, (0,0, 255), 3)
SR E, BEIR LY SRR, IR AR ER A E

K 3.5-2 %2 rER
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F4E FRE5MK
4.1 DhRERR

TEGRFETE N G B RHIR 27 Wil 2 5 R % o 4 1 3 0 R BR 67 B 10 AT BRER ), J8 3 %o
FEHRER AL AR A7 B T 2 A 4 T-RHIDIRES, IS MRS R IR 5 8%32 [ b5 .

T R AR Sk RIS I I T AT 2B, W EAEE H N A

B 4. 1-1 AR
Hok, AENEIE I H I bR IR AL E, TR EUHR S DT AE ) A AR o

A 4. 1-2 #o i BE 5k

B 4.1-3 LARKIR (£ 4 R 42)
RGO 2 () IR ERALFR -5 3RS () IE & AR BR— B0, BB IRES I SEBUIRAS M IER, TR
good, RZAEMLAM M Att4T51m, #2878 worning.
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B 4. 1-4 IRAFRAE ST
I ) e s S AR i SRR B, 7RSS R BE AT SRR o, 5l 2R AR B B B PR
EEizGT

B 4.1-5 S5 FRT
4.2 PR
(—) "
LR 2R REIES H3)
2. Kzl WiFi-Duino 5 fE 75815
3. KPR f2 5 RE IEH 3R

veid setup() {
olg.startConnect(e, 1, "Joe", "12345678", "qShb6zVmvg", "qSb6kVm4Rz", topics, "lot.dfrobot.com.cn", 1883);
max7219.begin(2, 4, 3);
}
void loop() {
if ((olq.available(olqg.topic_8))) {
if (((String(olq.getMessage(olq.topic_8)).indexOf(String("mizh")) 1= -1))) {
max7219.show(maxBitmap[8]);
}
}
}

Kl 4. 2-1 AT AT PRI
(=) Bleetk
L. W R R AR A2 1 T 1
EEXT B ARHIR B2 I I R Ge ) IR BR B R A i v, BB SR TR 2 RMILRAS R
FREAT T A
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B 4.2-2 BRI K E
Zend 25 AN, $HAECK RS TERR A S AN R A LR IR, 0 BRBRIEAT BRiE IF AT IR R AL
BN, WHERFERIA 100%.
2. WIFI-Duino 595 8155 1 v Aff 14
T DRI R S8 AE R I, 8 ARAS 4 MQTT K -F & &5 10 2045 [H) (1 5
Kyl Wifiduino HIEAEIRAS .

AL R N6

void setup() {
olg.startConnect(®, 1, "Joe", "12345678", "qSb6zVmVg", "qSbekVmdRz", topics, "iot.dfrobot.com.cn", 1883);
max7219.begin(2, 4, 3);

}

void loop() {
olg.publish(olq.topic_8, "a");
delay(1ee@);
olg.publish(olg.topic_@, "ab");
delay(1eee);
olq.publish(olg.topic_@, "abc");
delay(1lee8);
olq.publish{olqg.topic_@, "abecd");
delay(1eee);
olqg.publish(olqg.topic_8, "1");
delay(leee);
olg.publish(olq.topic_@, “12");
delay(10@0);
olg.publish(olq.topic_@, "123");
delay(1eee@);
olq.publish(olg.topic_@, "1234");
delay(leea);
olqg.publish{olqg.topic_@, "al");
delay(1ee@);
olg.publish(olg.topic_@, "abcl23"};
delay(1068@);

B 4.2-3 @43 MK

WAFs RENE RERERKE AR ERE

1 a =& a 100%
2 ab = ab 100%
3 abc = abc 100%
4 abcd 5 abcd 100%
5 1 & 1 100%
6 12 = 12 100%
7 123 = 123 100%
8 1234 = 1234 100%
9 al = al 100%
10 abc123 = abc123 100%

4.2-4 @R &
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3. B BE S (K HE A
N7 IR R B B PR 3R R ROR I HERVE S (AT IERL . 22 PR RS AT 1 LA

B 4.2-6 SEFERE

Wk 5 IRERORA REBEE ReRE  HHE
FERPL (R IED 100%
_
FERPL (R IED 100%
_
FERPL (R IED 100%
_
FERPL (R 100%
_
FERPL (R 100%
_
FHRL R IED 100%
_
FRL R IED 100%
_
FRL R IED 100%
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22 AR R % KA 5 100%
23 FARL A 1.2s K& 5 98%

24 AR D % KA 5 100%
25 FARL D %r? K& 5 100%

B 4.2-7 MXLEZXHE
Zeid 25 YN, B RHIR Zh A 0 2R Sk B 1 (0BG AT I AN R R LA A P

JEHE,  RUBEBE T DAV M s S AT IR EROIRES , 3 B AR

(=) M

L. AR A % 2R Gt i A IR S X

HHRTARIR  EHERER .
4 /60min 4 /60min Eed
Wi 1 2 45. 2min 11. 3min 33.9min | 75% 2
M 2 i 3. 4min 0. 2min 3. 2min 94% &
MR 3 i 6. 8min 0.9min 5.9min 87% =
M= 4 5 9. Tmin 1. Tmin Smin 82% =
MHAFE 5 & 48. 9min 11. 2min 37. Tmin | 77% o
MHXF 6 i 4. 6min 0. 5min 4. Imin 89% &
Wi 7 i 5. 3min 1. 3min 4min 75% 2
M 8 & 41. 8min 10. 2min 31.6min | 76% &
Wi 9 i 7. 6min 1. 3min 6.3min | 83% 2
WA 10 7 4. 5min 0.9min 3. 6min 80% &
B 4.2-9 MK H st
(o P 4 AR B R b

60

50

40

30

20

10

0

N B : |
Q\g\ i :;L?' r 3;? 3 o X :;\? r gf" X 3:*3 3 F y ’:\9 r g:\Q

@ (i1 F| FiiT F IR S /60min === {di F Fi £:HIR 1] </60min

B 4.2-10 #ikar KA &b B/
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TR EE CEERSEMH BTN, AR XA 5. T RHR3)
SHMARG )G, TR AERIILEE IC R R EE 1EH b AR R B B K, SRR
B A] B AIG 80% A AT, ] WLi% R G e A AU PRAR T D AR RHR TG, Ty 5l IE RS AL 7 9F
ORI .

4.3 LRMRLE R

XS AT AR, FORBIIET OpenCV HRERIE 5 (1) B AR 2 245 IR I 22 4t fi6 6% v A i
TS FH 2 R BR AL B RS AR IR BR AL B, I T IEADIRZAS HEAT XS b, KB s A 21 i B B¢
I AREBE, RERAE A IRIRES

X CA AR B DUROEE D E 5 e FHZ R GEAT IS K, RS0 DA
Rk D AEAEAE 7= S P AR ARPRES, X T O8 BA R BRI 2.

(ER TR MU G B () S0 A 4T, R B, R RS, SRk
e ALTp
BHE RY
5.1 BFFLELS

WIS TR, AT EE S, KT OpenCV HR BRIE EE (1B RHIR 274 5 R 4t
BE A% 5 A v B AR 5 FH 2 (O IR Bk A5, B2 IR R T B s, #00nT AR A b s i IR Bk
I HAR AR BRAT B TR, ARG IR A A B HER 2 1% RGNS %, @il Python 4wfs
LA BNIEATREY, XA R A {8 E 7 5 AT DAEAT SR 0 DA R S B $

B, ATHEG T 50 RSN, KRIKKEMHB 7 mN 22 0 E ez
WHL AR BRAE, FR BT ST, 1R 2 R AR RAE N, T2 Ja R A R IR S B
KA AT B i, RGN, Am— BB TR, TCikiE i 29 o E TR T,
MORTH MR R IR ST %, A58 OPenCV i 38 B & HRER, 8 Mk ¥ 15 1B s
g Wifi-Duino, FHIEIS MM B SE (8 3 a0 FHIRRAS, 34 g EmECeR, M
D RIAS RN FH BRDR ST T AR B2

e, WP RHR SIS I RGGEATIE A, Sl KEMSL, 45 REY. KB
AHIR Zh 7 M5 2 40 A A R B8 F 2 M a0 BRDIRAS , SRR I S PR R AT Sem R, )
FAHREBEMIEN, AR HZE R RGHBIRES, Fit, 5T OpenCV HRBRIE ER 1)
7 Ak IR 20 25 M 0 3R 90 R 08 A 2850 i e /00 A58 B 7 B AN T A ) PR 7 =X, 9> 7 R
MP= AR S N, 78 B 2R A DL R 2 A i R T TR PR L T A R 35 B
5. 2 B FLBUHT R

[T471E]

A F A SR S 0 =, AT DLSER RS AR BRA B, JF B R, T A
il

[FH1E]

L. RO RER AT B, W A T

2. Fe0% S o HR BR S {5 B AT A8

3. AR IR BR A7 B AE 2R BT R R A R

71 W



2024 F L "RIF/IAR" STEM IEBGENN S Fam

[seRiTE]

LA, IR RE =, TN AE BT Al A SR Sk I 7= i b

2. WREK, ZARI), FTLARAT B TR R K A
5. 3MARRERE

U7 AHIR 25 W I R e A & 2 AR TE T+ FEA I AR s R FEEAN v o G 2 1) L At AvE
B, IRERIALE AT AR, IRERE DA e, XA & SR FEHLR M F 8T HHE 1
NHERE

oA B 5 SRR i rE M RCRAS T HR BRI, X FE(E R/ R A L. R, P45
UEF= Sl DA I2 FHEE B RHIRsh &R R 4t b, el LUz F7E B 2R Be & s 2571 b, ik
KRSz,
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ET X711 RSN E R EXHIANERRLE
BEREENGESR NER TET
ST EiE

1. BFARE &

1. 1 /A R R

B ARG AR R, AR RAE JE R AT B H BliE s @k R . 8, RZ AR
Ui e s AFAE RIS TR HEA NI I 10, 7™ B SR T U2 ARG o o, R HEV R RN 5 —
AN E AR, RORGEEEITO, A FEHEBAR A 2N o ks, A I0E MEEHEHCRL,
SR AR KT

B 1 & XA 12 AR

PRI, FRIF U6 S8 28 T A s DX HEBA I R B Ui AR I0 BE B U 7 . e, R T AR
FI|— e X AR A B Re HEAVE BE R 41, AR AR SRR 202 A T s XN FEIE S,
S B I 0 . IR BEREIBE G LN GBSO 220 s X A A 45

IXFP S EHEBA T B R G AR IR E A S RO E ST OB AR e, AR S S A
FEHI S XN B IE I JE SoE . Bt IR R AR R, shPM— 65 A, BRI
SEGAE R, (HERA B X AT E IR AR B . BT RER . fdEml S AR, IREE A
BF-SLEkAe

WATHALH Arduino Nano fENFEMIEE, 4G BB, OLED RoR#%. LED AT, fR/&a%
SEILHE AR RN BRI T 1 E A T RE . FRARE I X ANH 2% 3], MU AR S E O
() STEM 46, A8 IR R4 At v Sz vl Rt PR B . BRI IX AN T H REJF IS BRI R IR &R
20, HEHBREIRN T f# STEM itk RN, Foth A bk IR A1 i B8 B A T B 1 R it 5%
X, O 1A HEBA (a], SR T BuiA e .

1.2 KEIR

It ] PR L R R R, 5 KR e DX R 1 Uit 25 B A, g 51 R X NI
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SBEATHE BN (R ILAFR) fr) B o DA pRIX — e, 5 DX BT 5 R B T T K AR, JEF
Wk Z R REACHEE B kT 5. B, SRIXCHRRAVE B R R EE AN T3, Ra R b it
FHCR, PSSR ERE DHCR, ERXA T AR RO B 5 A BB N B S
R B THE UL A AR HOR I A, B REALHERAE BT S T ££ 20 1
4190 AR, —LuR X IR AN AR BB o e B s, (R THEORBR G, R A
o MR T 21 K], BEE ST BBAABEOR KD, B S B EA R GE i s
BN L. X IR G L MR XN A, BT DR, il % S AR AR AR .
SR, HAERATE 5 EER RO, AR . ITHR, WIBR AR — B HER) T e A
BT RIRNE, KA RFID B FARSE . AR IS P8 SR B 2 Se i AL A B A, JFas &
RS RIACTE T o — LS IXIT A6 R ) B 3l TR R B BEHERA R 48, IS 8 37 e
551 APP TR A5 BOR 5l 2 AR 06« 21T, B RE AL HE RS B O o S5t X P A B 220 B 7
SR ARG B S WS RHEAE AT AL BRI R S R . RO, BiEER 56, AT 4%
R ROR IR, B REHERAAE BE R GUHe R RGPS PRIRIT AR, A R 5 X
PN R PRR  SRTIT, MORSCAS FIE I MERE R, 2555 DX ROAR I SE B i DL I 3608 15 14
R TT 5, T RS TR B EE AT

o ) B

e e
e [ZHNF] SRRt
W WA

. i

o AN RTMLEN, clmas
ADS86-AT00

o Ao aoon e 532, P

N sAce -

B2 FEFRHRRL
1. 3 AEVIR
AT T — AR TF B R X HEBN RS T SR B V7R 7 %, WHE SO X &
FBE N AT RGBS AE S DU N T AR HERA RGERAE N L AT R R G H
WAL P BRI R SRR E N RGN SEPRE R, GRS IR R G AR .
(1) A% B e AL HE BN B R GE 0 H s F v i 75 4716 i 2

ARG

Wir L1 fEAE

oL F ok E 8Ty

R JUp =

IE 3 i HHEBA

17 MET
P 17 1)
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T MBS, B —F 0 N RGN I R 2 I HE AR T 1%
FRF) R, 3B AT 30% 1 NNy RGEAEWT FLIG L T JCVE DR FR IE H 847 o — A @, S34hief —
NI NN RGN B T ARG 1

(2) TNy e JETE B 1) = 22 J5 DR A 2 AR AT R B i) 45 R 3R 31 1 e/ 2

HARK

PRI
2 i

BAIK
FHIR

IrHTe X ELIRATE B 40%H ATy B AT RGEAFAE 1 DR B T RORAKF A IR 2. 2%
MR 35% K NN Jyia 45 BEAS Bzt A2 17 7 A2 (1 B R 2 —, At N A DA P 3 8 % ] id

PR,
(3) I AR LB A A BoR F Bt om R g Pl Re?
K FH A
fiff ) 4 Sk

%
PRSI R 57
A4 &

fieft
¥4I H
FEL P50 e
T P, 5
e IS RAT LUE A 45%H9 F P 7 8] DA n B R0 S5 EOR R IR R GE Y
BRI, 38% ) IS N £ FH PR U RE G BT LR, SE AT 170 I D T BLR B RS
WAL AR IR T SRS
1. 4 FRIFAF LS
B AU = XEHTT . RGHRAEN BRSEBRIER =2 - 1R A, AT 241008 fett
HEBNE B 2R 458 (046 PG DU AN AE 1R 1) REUERUAS: 1 O A THT ) T G AORTE, B RGE AL 3
R BN, HEBA AR ATIIRAEAE T B () 16 L, 1T BT Pt 22 R BUR A LR IEF I8 %%, X
X I B — R . PSS RROR, B2 H X S [ JR K AR S R G H B R IKE
ARSI BABEFER RO R R NIERARF R GE . FEEMEMH K, H 4
BRI & R SRS A AR S O . SREARTORE SR, AT NEEER
G TEAE T JLRE T — IR RGBS % AR RE 7T, AT 78 5] N BRI 55
T AR R S I TR 2 A R N IR o 5 o G % P PR DS e B e W ) R, IRIE R G )
18T ; =R AR AR S AR SR, R NG IVERA FE . b4, IE TR B NS 4 5 7 TH
AT, L RS LW RERII, ISR AR, DU E BN E I ) R S8 ). FRATTH
{5 108 T A 5 AR B 7 TR AT S0k, R e A s X HR IV 35 2R 4 i 0 S L B 4 P A AP [
NS T F P B2, st X SR i o 22 4 L (B 58 )i WO IR 55
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2. FRRTTR

B0t s DX 2 HE A I K B BN 19 1, A R G0 R AL v, BRI P A% B L B
AT AR RN ) 3, SEB 5 XN A AR B AL M IR 3R . RGiA% 0 A Arduino Nano fd% i
#, WO HXT11 FEF 0 A 2 SN s 0 55t X Vi 2 480, i B 22 I, s 8 1 22 A AL
DA BTG B8, 51 S AL, B G B SR OLED SR B B 5 XIF MR A5 . SRR 2545
B, WS2812B RGB AT 7 i i AN [R] B (4 7 24 i N B /K, {3 25 EDUL 1 i U4 B S B 5 X
FERCRIS I Fhiz . ZARGUAMH T DHTL iR 1E AL B A REEM B S8, (8 TRzt
HRBRE ST AL AR AR BT b, RIS BEE 2 NI B SRS, AR HXT11 A4 28 R AR I 5K
I, B S ULECAENLIA T T &, R A L.

SVRTIT S, A REAGHERA T B R G PR B (5 B R AR il R E AL &, SEal
T XN E B R 5 R, SR TR I HEAMALS . R A& 1L IR« S
SN ARE AN B v . R OGBS B RGB FRRITHRIR . T3 T M IX i 55
ZRGA X B E AR T —Fh R IR T %

HEBA ::> BEATUE AT _ | SEHUEEAF4 l

1 AEHURET2 || AEHUBRIZATS [
i H i
= ] = H I
# [ I i []
1 I 1l H
T A [ I I
1B i i
[ ' I M
i @ H HEA ST I H
u : ml ] i 1]
W =R AOEE \

ey i

HX711EB FRRE(E RIS

B3 ZERAR

3. REBAIHT R

Xof i e X HE A BF R IX — 1, AR PR M IR R0 A LT 4 AT

L SEI 2R AL IS B AL G R . RGUE 456 i TR B AR IR | IR AL AR AN [
R IR A KA B, SR 557 XN AN 2 50 4 TH D, Oy Ja B4 ) e 43 22 4R Kl
P&

2. AT B S e AL o R GEAR I NI RIS R0, Tk 2 PR AL A 5
T3 58, SEPN XN AL 00 T A B, B M) Rt 5 R WAL, R 4 T T R
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