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Abstract: A real time monitoring system from a PC has been developed which can be accessed through

transmitted data, which incorporates an established low powered transport system equipped with a single

chip combined with wireless sensor network technology from a three—axis acceleration sensor. In order to

distinguish between static posture and dynamic posture, the extracted parameter from the rapidly

transmitted data needs differentiation of movement and activity structures and status for an accurate

measurement. When results interpret a static formation, statistics referring to each respective formation,

known as the K-mean algorithm is utilized to carry out a determination of detailed positioning, and when

results alter towards dynamic activity, fuzzy algorithm (fuzzy categorizer), which is the relationship

between speed and ISVM, is used to categorize activity levels into 4 stages.

Also, the ISVM is

calculated with the instrumented acceleration speed on the running machine according to various speeds

and its relationship with Kkinetic energy goes through correlation analysis. With the evaluation of the
proposed system, the accuracy level stands at 100% at a static formation and also a 96.79% accuracy
with Kkinetic energy and we can easily determine the energy consumption through the relationship

between ISVM and Kkinetic energy.
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Fig. 1. Block diagram of the 3 axis accelerometer
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Fig. 2. Structure of wireless sensor node.
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Table 1. Protocol of position change.

Sequence State Time (s)
1 Sit 20
2 Stand 20
3 Falling 1
4 Lying 15
5 Lying Left 15
6 Lying Front 15
7 Lying Right 17
8 Stand 9
9 Activity 68
SVM3} ISVME o] §3te] A= elsh 54462 @
7 Slstel Eid go] A4 WP xZzEIe 44
At
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chart of the activity classification
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Fig. 5. Flow chart of K-mean cluster.

E(nowC’s — A(w))?

Cs= Ds

(Cs,Ds € Gs) 3)

AN e THFTA,
dolg e F, Alw)E 7FEE dolH

Ll

A HA GAZ FHY Fo] AAEH 7 dolE g}
THSTAE Alole]l AZE 4 4E o835t ALkt
=3

Distance = V Alw) — Cs? (4)

ISVMe] Fte] 10Rth 2 A% 549 Au=z #A4x
3, 508 F ASE GdUA odAE EFIFAC
ISVM#tel 108t =3 50Kt ZHS A4 7H&EE AlA
o] 3% Alzo] Y3 ISVM #Ho 3z HAAES o] &35l

[ Xaxis | | Zaxis | [ YAxis |
I I I
T W T
I DOF to statistics DOF .to simple I
I triangle .
e = === ’
i I
v
I Defuzzy |
v
Decision

Slow Walking : S.W.
Fast Walking : F.W.
Slow Running: S.R.
FastRunning:F.R.

Fig. 6. Fuzzy algorithm for classification.

At 54 AAE wassith o
Avht gRarte Ay
gz vegozd o

A £ e BF Alx"owy

(slow walking,
SWoE 1~2km/h , ¥ A& f (fast walking, F.W.)
= 3~5km/h, 3 € W (slow running, SR.)E 6~
7km/h, w2 9 W (fast running, FR.)= 8~10km/h
T EE AT B AFdA Ak HAE{F7]
TEEE

£ 1% 60 “Erl St

= Ageld AEd g e ISVMe] Hita
FdAE ol Esto] FAAC AT AARHTTE
e Aok old A e Hps dHHHEom,
g HA ghe] HEHs 8% dyow g Az
Hees 483 7 7k dEie 9wy s 485
At

aejan Ajkd Wiw gl s ol&ste] ISVME A
= Ade w4 5)F o8-8t mindite sk, F

w; = u,;(ISVM(xyz)) A ug (ISVM(y)) 5)

S= iwlq /im (6)

i=1 i=1



ANAAA 78] =i A,

A244 A|1ZE pp. 81-88, 2011 14:

Fig. 8. Set of experiment.
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Fig. 9. Accelerometer change according to position.
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Fig. 11. Classification of the static and dynamic states
using SVM and ISVM.
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Fig. 12. Cluster results using K-mean algorithm.

Table 2. Classification accuracy according to position

change.
. . . Accur
Sit Stand Lying Lﬁe"f]tg II;Z:):% Iliyl “;i Act acy
e ©6)
Sit 400 100
Stand 400 100
Lying 300 100
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Left 300 100
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Front 340 100
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Fig. 13. Results of classification on positions using
K-mean algorithm.

Table 3. Statistics values on the dynamic states.

SW FwW SR FR
Average 16.1 64.1 1089 128.8

ISVM
Std. 2.5 7.7 7.1 126
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Table 4. The results of performance evaluation of
dynamic states classification.
SW SR Fs.W FR Total Accu
Hla
Sub. racy
R|CR| R|CR| R|CR| R|CR|R()|CR %) (ISVM)
A
1| 72070 | 75| 73 | 78| 74 | 83| 77 | 308 | 294 | 9545 | 88.15
2 | 700 70 | 74| 72 | 75| 73 | 80| 76 | 299 | 291 | 97.32 | 90.42
3 | 750 73| 76| 75 | 80| 75 | 82| 80 | 313 | 303 | 9681 | 89.76
4 | 73| 71| 720 70 | 77| 76 | 84| 80 | 306 | 297 | 97.06 | 91.24
5 | 700 70 | 73| 71 | 76| 73 | 81| 78 | 300 | 292 | 97.33 | 9141
Total Mean (%) 96.79 90.19

*R : Result or Correct
*C.R : Classification Result
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