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Control system of intelligent treadmill based on sensor

application technology
CAO Xin-xing, ZHU Shi-qiang, CUI Zhuang-ping
( State Key Laboratory of Fluid Power Transmission and Control, Zhejiang University , Hangzhou 310027 ,China)

Abstract; To achieve intelligence, digitalization and friendly man-machine interface, based on the traditional

treadmill, an intelligent digital control system for treadmill based on embedded multi-sensor technology is

introduced. The system can steadily control the speed, slope, running state and so on of treadmill ,it also has such

functions as button control, speech control, integrated touch control, human-computer interaction such as TV

multimedia signal acquisition, processing, displaying, and even has intelligent perception, intelligent security

protection , procedure-oriented mode of health,safety design and so on.
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0 35

PN A Al B A8 b BB R Y S5
{5 55 LT 6, B R AT R R B VLT 8 LA
ML R BE2E B ™ i Oy T, 2009 4E 5% 24 J b I [ B iR
FRGERS L EFARE TR RFEREIR R
B P ) ) X 8 B 3 7 B AT A By Bk
TR PR RFE W TZINA] B2 — MR BIIE . REHY
ARSI R MR — TR BRI ERR,
R SR B T A 7 o B R e B R R

SRR GE A HLTE A ML AE B AR T R BEAL 5 R R AR
R H G IR B BRI B, A SO i AR
AREATHAVIER ARG, LR 7P VIR R B
o B ERAAL AN TR
1 RgR

B UE RE M HLAY ] S RERL (45

a. MFEE SR 5

b. LR RIS P H ;

il

rFE B H#A -2010-06-07

c. B & FPALITRE S BRI

d. ZRANZE T, 0, P s mEr
v

e. B FPREBRE R AL

£ S FHEHB AN BR MF S,

g F&T MG BN A

HTERERNEBER, AGBH T —METHRAR
BARBIB A IHEEVER RS
2 RHEBEHEREH

BRI BF LMY IE R R R MEG R R TR ARA
RCFA T OGS B 3R 343 ] 238 1A 5 e B
o XA EAE RIS SR T RS
o BB S FHRHkE, R ER B IRE
PR T ZeSER, BRRF RS IR R
GiRyRE R R AT AR A ANIR RS T AR RS
RIRRIN R G GBS RS RIS R AT R BFER L
%6 ML, BB A EEDNERARNEGERS



98 : fERRBEMRERE 30K
HAE 1 s FH(ECG) K i 55 M5 5 B AT BRI K S B IR 1B O F
AWNXHREK E : FMR | (WA R TR &E {E’Eﬁi%ﬁﬂ“ﬁ&[ﬂm 2°
FRYEH R ;':
RMRE E-

iSRS | ERERHER || [ ARERETEE] |

e
BH1 EHRFENEHERENE
Fig 1 Hardware architecture diagram of control system
2.1 AMREZA%

1) hArpisEs]

EArHLENR b4 A R £ T SE A X AR TV
VCD/DVD/REB WL G L fp R BUE 5 1T w5 E 5, L
MPEG-1,MPEG-2 ,MPEG~4 ¥ 31 SC {448 X 77 I B 18 4%, 5
LI ES IAFEIZE , TIVLE S RER RS-485 i@ 5 H
O 1% b ) BB L AR 3188 S S BN = #2574 s LB
R MBI PR R R EE A RE R e, 15in
(lin=2.54em) W E K FMBEREATIENATER AN
SR T AR R P

2)iEFHEH

HEEEER SR D AT RERETRESATE, W
FIFE S e m) ) s  RUBAE 1 R R U AR S
FERIES, BAT LI M WL R BRI

B 1 R LS B R & SR A IR B, X g
LEAHRSTFTREF FTRIEGESREH P AP TUERE
A A VLR A S a4, 58 BUE I o SRR R
FHEE RSB ¥ & 3 H R A YT SRR D RE R
%, WIBEFRHRELTHTRE S, RER P R3S
POBEAR A , FIR A AR B AT LA BIR & #97KOF, 3F B o5 R
R,

2.2 REEHEZS

IREERRFE LR R i AR BB ESRAR, RHEE
HEHR RGBT LT B T, FEE TR0 RE
S HEERERES TR ALE SR SRR OB R
WRIEHF . T OILBAL 20 A5 18 o 4% iy 8% 42 1) THER s AL
WA BRMESATHE R R, FuMLEEA 4 x8 4
7 32 -Ih BB, SRR L 69 77 R A E T RSB AR
spir AR/ PMAE TR, BREEZI, FANGTRESE
HEREEHITER BRI X EF k.

QRIRE: 3 52/ [, Bz

JEH RN £ RS S SRR R R AR LG,
B FAEPRR A0 B AR 1R 17 7= A e 4379, 1) A o vl LA 00 D

B2 OERAFGZEE

Fig 2 Block diagram of heart-rate measurement method
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Fig 3 Architecture diagram of ultrasonic wave measuring device
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Fig 5 Model diagrams of program control
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Tab 1 Test of precision of ultrasonic ranging

BEE (m)
0.3 04 05 06 07 08 09 10 11

—0.006 +0.012 +0.018 +0.007 +0.003 —0.003 +0.008 +0.015 ~0.007
—0.005 —0.007 ~0.005 —0.003 +0.006 +0.006 —0.006 —0.001 +0.003

—0.008 +0.008 +0.005 +0.003 +0.006 +0.013 +0.014 —0.003 ~0.002

1
2
3 —0.006 0.000 —0.001 —0.003 +0.016 +0.003 +0.016 +0.005 +0.008
4
5  +0.008 —0.002 —0.008 +0.013 +0.000 +0.017 —0.003 +0.005 +0.001
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