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Method and Device Design of PowerPoint Slide Page
Control with Somatosensory Bracelet

Deng Jun, Chen Chonghui
(School of Electrical Engineering, Guangzhou College of SCUT, Guangzhou 510800, China)

Abstract: Aiming at the problem that teachers need to holding the laser pointer remote PowerPoint slide page up or down during
the classroom teaching, this thesis presents a method to control the PowerPoint slide page by the somatosensory bracelet, and designs
somatosensory bracelet teaching device based on MPU6050 sensor. which adopts the structure of wireless data transmission control
system including the wireless somatosensory bracelet and the teaching receiver. The research focuses on the algorithm of gesture defi-
nition, gesture signal sensing and preprocessing, gesture feature extraction, and verifies the validity and accuracy of the algorithm
through the design and test. Experimental results show that the system can effectively identify the gestures to the left or right, and

reliably control PPT page up or down to achieve the design effects.

Keywords: somatosensory bracelet; gesture recognition; teaching device

0 5|5

4\l PowerPoint 3% 4 8 11 1% 8 /8 SCH PPT 14,
TEEAG SR Bk S50 A IR 2 B R 0 R T (Y
e 1 ML A 2 B SRR T LA PPT K47 F i A7 Bl mi, 4 F
—ZJAT BT — 44T R 6 AT B RS A A, HAE SE bR R H
KT IRBIELE A HOF BB RUR . BRI N & — A
HAEPHTEE, MEFEEE PPTLT AN A%, T
BT HFMREOCE RN B A, R RHR T EE PPT 4]
YT R BATTAY ) 80, fEHOR IR PR R, FERA T
FEHOLE ., WTRENTRAE X T HJ i F S
IR R, TUEBHAR T BN T g i S 1AL R Y
PEF . % i 2 (] 5, A 3032 A J8 A AR v i A8 M Jgaml 52
T —MEERTFRLFEERRE. AT ETFREEMEEDR

Wi #2018 -09-14; f&EHHI: 2018 -10-18,

ESWE: ) ARKRAELESTAE LB A (55—
CQI80004) 5 J© 7R 44 A B o 12 i 55 2 & #0 % U W H (55 —
1Y170303),

EEREA A H983 ) &, AR = KN, SE5 i, B T
FLF SO0 S 00T . RN T PR O R AR

FREEHEC1981 - 3 T AR A AL Bt = OSSR U, W T
S G B AT N R 5 O 1 AR .

Al Pt A7 AL PowerPoint #4438 45 B 0L, 38 2000 19 XU F
] 5 30 02 T AR YF R RN S . R ARG A% TR OB 2B X L
PG A B RE W, AR BRI AR T .
1 FREFEIHEIRBFTE

B AR B X SRR, FZEw] 5 o018
PRI L 2 B DL B A5 P 5 o 2 B R = 2T AR
T IRyl 2 g0 B B DU B AR, U T T i A
JETCL T IR, W HOM R E F A Em RG], BT EE L) AT
AR, AT BE % 31 00 76 5 A 1 B OE 40 X0 AR i ok
FHF 20 09 T 2050 Bh UR i FBUR . 45 7 0 A8 S5 KR 3 1 34
NS . DT HRE 5 A ROR
1.1 FBEPEEX

BRSBTS S E RN F R IE. H
HEHFEMWHEXTHTFRNEA ST RENER, BT
Lt 4% 8 LT3 aifE . T3 fE 0 20 B A #4F f& 5.
ROEE . FT2¥J A2 . 77550 % R0 R s, A
REEXTWFE 1 PR FHME, 5001 F 56
PowerPoint # {4 [a] LAl T BT,
1.2 FRHPEFSBRAOSHMALE

F-HBEH 6 fhiz shab B MPU6050 14 i R £ 5K
. MPU6050 BLHI4E AL 1T 3 RS ARACAN 3 B & it 5



%5 XS5 e URETIR B BIIAT e BTU Ok SO B - 180 -
H 1 BRI S 5 1.2.3 RRSUEPHE
TR | TR E | By Jon 2R R 2 AR Bl MU B AR A . X TR R
@% T prma AT IS TR R RS DB TR
SO | ET ks G TR 0 R R A TR
AL DT LA B R B O
=y (G 0 S T B L T 50 T I BT ML,
%&g@ TR e L3 265 L B 940 £ 0 A0 5 0 25 R 2 2

SRR G A L, BTN, KRR, PR R s
B 22 /NSRS R RE TR T
12,1 FRfF5 M5 AL R 21

TES B, BR T T VEA &0 B A2 15 540,
MY B8 TR P A o A o & R T Sl A AR R, XA
W R 2 b R R ) B B IR TR . S R s Z R E R
33 B RS A T R, KRR 1 Ak BT IR AR RARE
WE, REAKRARMTAIE. I THSFADERSHIR
P, SR IR BE T AR IR A fF S AT E A, —
7 5 1) 28 285 0 B R R UK 2 U D S I R AT B AL B AT A5
BT H S V0 o (e, A E A . (55
A5 AL B I A0 & 1 R

| maE || x| FHaE

MPU6050 BEH sy sy | s BE A

(T sk FAHBEAE
BB FBEEH

F1 55 S T B B

L2.2 FHNELEESME
X Had B v T e 1R R R N S A AT

=
o

AR A I
B S5 MPU6050 F i i 2 1 v 43 531 R I X Jilr L Y il
Z R =ATJ5 mEdE . sl (D iR
A _x = GetData (A _ XOUT _ H)
{A_yGetDaz‘,a(A_YOUT_H) (@D
A _z = GetData (A _Z0UT _ H)
FFEVEOE 5 BEAT AL . AR MPU6050 Jin it B2 #% 46 20 5
(2) #A7RAL
A_axr = (A_x)/8192
A_ay = (A_y)/8192 (2)
A_az = (A_2)/8192
M A 2k A, B 0~ 1, R’ 22 A4~ T
HE (. ZEAR=ZMEEHETEHE, IS WM ET
ot (3) PR
A _ax
(A_ay)*+ (A _ax)’
FHEAT IR H 9 A B X, T3 180 BRLA » RITT 453 X
MMM A _Ax, BT30S R] Y BhA Z B A
JEAH .

X = arctan( ) (3

At LA IR AR AR W LL R AR, @b
HETE 20 B BIOIR S T 2

X(b) = AX(k— 1D +BUG— 1 +Wk—1) (4
X W H, X (b ERELE. A, BAASIERFEEMERM
BERIMAMRE, U (k—1) JEFEIBAUE 2—1 B 205 4 A
A, WRRG ST M,

HRERE B R RA RSN TR RE MR E,
SRR B A 2 (B STES MR, Wk
Bt A F AR Y 3 A

Z(k) = HX (k) +V (k) (5)
X 5, HEEWHERE, V () EEMEamsE, o
X W X G5 WERLE, 4542 MR R Bk RS,
S R AR T L IMBUE T R AT . Heh A—1 B A
4 5 A0 Ay 310 >R T 4 iy Bt 20 (IR S 1

Xk| k=1 =AX(k—1| k=D +BUGE—1 (6
XL @ Fy X G—1 | k=D Br—1WARENRLA
M. X k| 2= JE R B2 BUNE . BUNRZER
MAEZERP (& | k=D Fx. A

Pkl k—1) =AP(k—1 | k—DA"+Q )
LD, P k| k=D EX G| k=1 XMNEWHF
Z, P 1| k=1 &X (1| k=1 XMHEHIT
X, QRFGFEWFEH T E. REHVLBINE X (& | k—
D S5 4RTa 20 M B 2 (k) BIVAT 75 31 25 35 B %1 (9 5%
PR THE
Xk| k) =Xk | E—1+K,(D[Zk) —HX(k | F—1)]

(8)
X @ . K, () BR/RZHELE, WRRN:
_ T
K. - PGklk=DH ()

HP(k | k—1DH"+R
X O H, REEMMEY 2. A TILBERL A%
R 2. W HE R Y FT 2 R A T E A D o 220
Pk k) =[I—K,(OH]P(k| F—1) (10)

KX A0 o, TEIMWHEME., S8 k+1 REH, P (&
| b BERX (D by P (e—1 | k=1, FFL, FEF AN
I b 4k 2255 5

ROR 2 R AL, B — e T Al
AR 52 Bl 12 A9 (B X R OR 2 S BT B B, &G BA IR
2. WSS r+1 B2 FHNEM LR M EEE, HLE
HR A o B 220 1 BEAROR B0 A3 3 & 41 B 2009 AR BE (R, Xk
RS T FEARYE A+ 1 Ik % % TS0 F R 6 0 G I e A
M2, dfTHIHEHE, HESK, ERRE RN TR
SYEFEME .



« 190 TR AL S

82T &

1.3 FHEHERK

TEE S F R NMER I L, 2t FHER S M
AL AT S 0 R AR . A B R E RN BE A B R Anfuf
TERA B2 WA I8 T 35 S0 4 R AE 1 4 330 o D)2 00 [e) 8, 9 HL
DREMERAA N B EERNRNEN TR, BE5H
T HEN BAFAE 2 T 0B IR A SGHE S Tk
Lo, FHEE, FHRAEET . FHERENARE, S8 F
PEE A B
131 FHGELL

— TR T RS R R A, WA,
o B RN A R BT R SN R MEEREZG.,
IEEMAEERTFESAHE NS, BEFESHES
M X P AE S AR N R T 24, BRTE AR T
AR RN SR ) AR . R AR kA R B 2% 4y
H A Hk R AEE2ZS A Awe W

Nar = ag — aw |1 ap — ays |+ aw —aw | (A

Aoy = ws — war |+ wp —0pr [T 0w — wa |

12

T SRR 2 A B Sk B AR IR BT R R R P T AR
FERMITTREE, RIEREANECH N, IR N g0 g
ZE A - Y (A M, F0 F 3R 22 43 (8 09 - 2448 M, 43 500 i =X
a3 M A fims.

M, = 3 Aak (13)
N =

M, = £ 5 Auk (1D
N &=

2 M M, [ — B[R] 3 AR B0 3l 2 43 ) K Jm
R R A G (B, I TGRS R, Y
ML, 1M, G 590 /I8 i 0 A G T ) A Bt T 0
FHL N T S B R BUA S TF S S 1R 15 5 5 .

1.3.2 FHEKE

—REBFHIERFEH R RERIFHKE., F
HRE L Wit m A5 PR

L = tuy — tus (15)
—RIEOL T, — KA TF R NG TR B A B 0. 3
~1sZa, XMNESMMER 1~4 Hz, 5§50 REME
7100 Hz, ZEaAb3Es 9 5HR A 36E U1, SR A =B BRIk
ST A1 30 OB A D R R S, BRIE A S TF R EME S
EEIVETRE
1.3.3 FHHeE

— KA T B S 178 38 8h i B b i Jl 20 R 5 AR Oy T 3
e, FRAERI G Z AT, F 508 = 76 A H B i
AR MFHRNMEREZE, BT FHAERLE
LN SR E S (o 1 S S A o o= o N B = )
S AABER AL R S E A MBS . @ BT RN TF
PR BN L S W A SR B . A 2, B A4S #]
FHaEE. =t a6 f A frs.

E, = D> [(as—g)" + (ay — g.)" + (au — g.)*]1(16)

E, = D) + (@) + (0.)°] (7

X A6 F, LAFEFHKE: avs aus a7 512 X,
Y. ZHimMBEERE, g. gur gu AR EMEE ¢ 1E
IR X Y, ZHim g X AD P wns wys
w AR X, Y, Z R M.

— BT . — KA AT B T H A B B a K
g, WA R IR TR,
1.3. 4 FHPFIEEL

W XL Y, Z g i e . B A5 3 ik
B Pewes Pats M=t A8 A A9 PR

P,=P,+P, +P. (18)
P,=P,+P, +P, 19

K A8 W, P,, P, P .orRl & X, Y, Z%
IR ek X (19 P, P, P, P, ARG R
X, Y, ZHifdEER s, NP EH, EARITEE—
A A A Bl 11 18 W

Rt A by (NERSER gt NN = S = ¢y T
EMZIZES WA, FR B R RE A, R
H AR F 05 0 A B, 000 B 32 502 — A g, Rt
D2 U 1 A SR AT A5 3] Tl A Dl DA A, O T A B o
I U SR o e 0 AR

— LT, W ST RS R MOS0
W) RTINSy AR AT R R 1R Bl A T iR T AL
2 EKERFHREHOOR#RKEIZ T

AT SR B A T RN M A S R R, T
THWEFARERLIT A MR G, ARG EEHKELL
T IR 2 P OHE B2
2.1 HEFHREHRFEIT

MR T A T 0 F A3 1E, I8 4 A 58
TCRBIRIH L % 2, RO B R 0 AR A 5 e i
USB # 1 £ 4 iF B ML, i # 1fil Page Up Hll Page
Down # 8, ST PowerPoint 1 {4 I — BUAT T — T 11 #H
THRE, RELSHWEWME 2 fix.

B ELRTH
£ it #
| Bl 5
HE Bl 2

K2 PORCT PR R G A A

2.2 FHEIHIEHFBE MPU6050 B i it

TEMRICL T30, MPUG050 43 5 5R 48 X &l, Y %l fil
Z iy B . SRS Y 16 47 A/D B 4 7 4
P EE, METEHEE 16 g, REMRETKI/NT 1. 0° Wi
R AL, MPU6050 JEFEEE dn el 3 B/ . J& it A it vy
MR 3.3 V. e SDA A4 SCL AR H. B A 5 M0p i
WO DR, BB M BT . TS R T
BB VR K



%3 oM. S TR R LI BTk R R T - 191 -
AT 2 BEHLANEE — 15 I R
1l Sor—s| CLKIN gméi%iggiT PHETH | BUK| RIRH | RSEUOK | RIE
8101?1— X7 :g))g_gﬁ CLK(SJ% | 22 3 ) # 00 Page Up | 4 4 0 100%
.01lu 8 .
3.3V} 50— VLOGIC RESV 121 4.7KQ i F #0 Page Down| 23 22 0 95.6%
10 ADO CPOUT o _1_c4
R1 ﬁ REGOUT RESV 18 —— 9900PF
4. Tk Q INT 12 ERING GND 13 N 222
o INT VDD <L KB A B RO
0. luf c3 B .
u 3.3V 4 ga:;ﬁlg

# 3 MPU6050 J5i3 &

2.3 HEBEKEE R

HOF ORI BRBOR R Bl R A
USB #4845 17 RS8R BB AL . 25 A 58 B i 416 v, el U8
HITHSEL USB 3101 5 VoA PR A . 18 £ J5t FLAE P 4 5] 4
P . Rl 25 R L 2E T 8051 B HY TAP1SWAKS8S4 it
R Ol A B I8 N TE R R R R, WAL TORE AR B
BEiFs USB #4540 101 R 2o S 1 490 48 0 8 =X 3R B0 4 T
MR EETIRE . (TDC G SRR B, SRR AR T/O b
FAHZ%E . MM sZ 3 Page Up Fil Page Down #4583 fig. 4l
8 HL PowerPoint % {4 1 T .

SR
/V T2 B USBg 4t L
B Bl B

B 4 s He WOke B A A 5 SR K]

3 RZNRERS S

i 13 Altium Designer %} 3, % J5 B & 1 PCB #47 %
I g dTRE. RS ISR, Fad 2 RS HHE
H5BIE, AERERY EEREM TIE, UL —1 45 5
BRSO IR (8] B, 2% W IR T PPT IR 3Lt
18 AU, HELBTRERIER LN LT 4k, W
BB L RARY, HILEE T —®E T
e, it 23, B EPRA BBORENBLZ, W
A 3% 2 FR .

MR 52 B B s - 1A U8 0 46 7 3R AT LA IE 3R 50 i A2
s A — PR TRV, B B ke B A R S A AT
WO T PowerPoint /4, 58 B sl ml T 8 5T T AE .

ARSCEE X HOM IR B A, T TR WO E 1 Pow-
erPoint ZJXT 5 B BT [A] AL, B2 i MR- 3R 45 ) 20 4T v 8 0T
W75 BT H S L TR S BN S BAL B
FHARFAESR I FIE R ITOT 50 . IF il (R R T3 3
SFARCR B OB B AN, HE AT R Bk A
AIMER AR A 50 UE . 52 56 GIE B AR T B0 e 45 ) R U A R
e bl DU 28 R SO0 R P KT KT b O A T S A
REW WIS 4 ) PowerPoint [ b B} [ #1548 H000 Y T
[ 2 207 T AR PF AR AR - AR BOR 4R T

S &k

(1] s, R, . ETHA M I2ME /) FHL 2 5k 2
AR SR L], B SRS, 2011, 30 (5): 119
-122.

(2] ¥ ¥, skEefd. ETHUNEET LBt (1] B
T IR, 2014, (10). 75-77.

(3] 2% . £ #H. WELEEARLEET AR IT
[J). mEHEFLE, 2015, (1. 48-56.

(4] M. £ ¥l 5T MPUB050 (9 XL - i 4 15 o R e 33t
(J]. g LR B4R (AARERD . 2014, (1) 58-62.

(5] B . /K2 UM AE MEMS 1 25 4500 & A iy i 1 [T,
ARST, 2004 (5): 18-22.

(6] 3k &, AhEE. R/ARSUEHEAE MEMS B P 225 D & o 1 i
AT Je2RqUas, 2015, 37 (1. 28-30.

[7] Yang Jhunying, Wang Jeenshing, Chen Yenping. Using Accel-
eration Measurement for Activity Recognition: An Effective
Learning Algorithm for Constructing Neural Classifiers [ J].
Pattern Recognition Letters, 2008, 29. 370 — 388.

(8] H #. B 7. oLk, —FiET MEMS ML 84889 F
FARBIE [T RREAREM, 2013, 26 (5): 611-615.
(90 BE 3. B V. BRIBYG. — 3 T i sk 37 4500 42 B F #58

Sk (] R AR, 2012, (8): 1073 -1078.

(100 BR&ME. X %, BR&0t, % KEFHRA¥RSE: PHE,

20434775, 8 [P]. 2015-05-20.

29,299,299,293,999,999.299,999,999.299,993,999,299,293,999,999, 299,993,999, 299,993,939,999,299,999,999. 299,993,999, 299, 993,999,999. 999,999,999, 299, 993,999,299, 993,999,999. 299,993,999, 299,993,999,999.299.997

CEH255 187 3O

(190 4 . IFEVL AR IS M FMS ik [D]. RILK
2, 2012.

[20] Greensmith J, Aickelin U, Twycross J. Articulation and Clari-
fication of the Dendritic Cell Algorithm [ AJ. International
Conference on Artificial Immune Systems [C]. Springer Berlin
Heidelberg, 2006 404 —417.

[21] BRimds, 1 . sk B, 45, A 2R 40 i 50k D5t 3 2 G g Y
(J]. HFAHL TR, 2010, 36 (8): 173 -176.

[22] Bh22mi. T AN S 088 A P AT G iR 1R o i 5 2
BiRFgE [D]. dbatmg e K2, 2012,

(23] BeKW, SErdn. #ham, 2. 3T BB 3T o S i 00 1ol 1
M Bk [I]. PFEPLN . 2018, 38 (2): 410 -414.
[24] ki, REAETE. X B, oP SCIRTE 4 07 5 40 06 40 T il 4 O

Wror [J]. shocfs BefiRk, 2008, 22 (2): 10 -17.
(250 F . f%Fil, sART%, %%, BT 380 SOAR A A AT
[J]. iFEMLE%, 2014, 41 (3): 32-35.





