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Abstract Recently, as the performance of smart phones has advanced and their distribution has increased, various
functions in existing devices are accumulated. In particular, functions in smart devices have matured through
improvement of diverse sensors. Various applications with the development of smart phones get fleshed out. As a
result, services from applications promoting physical activity in users have gotten attention from the public. However,
these services are about diet alone, and because these have no exercise motion recognition capability to detect
movement in the correct position, the user has difficulty obtaining the benefits of exercise. In this paper, we develop
exercise motion-recognition software that can sense the user's motion using a sensor built into a smart phone. In
addition, we implement a system to offer exercise with friends who are connected via web server. The exercise motion
recognition utilizes a Kalman filter algorithm to correct the user's motion data, and compared to data that exist in
sampling, determines whether the user moves in the correct position by using a DTW algorithm.
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Table 1. User Table

FIELD TYPE DEFAULT NULL
idx int auto_increment NOT _NULL
user_id varchar NULL NOT NULL
password varchar NULL NOT _NULL
nickname varchar NULL NOT NULL
name varchar NULL NOT NULL
phone varchar NULL NOT NULL
exp int NULL NOT_NULL
fitness 1 int NULL NOT _NULL
fitness 2 int NULL NOT _NULL
fitness 3 int NULL NOT NULL
fitness_4 int NULL NOT NULL
fitness_5 int NULL NOT NULL
fitness_6 int NULL NOT_NULL
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Table 2. Friend Table

FIELD TYPE DEFAULT NULL
user_id varchar NULL NOT _NULL
friend_id varchar NULL NOT NULL
application  |int NULL NOT _NULL
Table 3. Suggestion Table

FIELD TYPE DEFAULT NULL
user_id varchar NULL NOT NULL
friend_id varchar NULL NOT NULL
fitness int NULL NOT NULL
date datetime NULL NOT NULL
Table 4. Memo Table

FIELD TYPE DEFAULT NULL
idx int auto_increment NOT NULL
user_id varchar NULL NOT NULL
photo varchar NULL NOT NULL
title varchar NULL NOT NULL
weight int NULL NOT _NULL
memo text NULL NOT NULL
date datetime NULL NOT NULL
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public double orientDtw(ArrayList<ORIENTC>
olddat, ArrayList<ORIENTC> newdat) {
double[][] matrix
= new doublelolddat.size()][newdat.size()];
if (olddat.size() < 2 || newdat.size() < 2) {

return - 1; }

matrix[0][0]
= orientDistance(olddat.get(0),
newdat.get(0));

for (int j = 1; j < newdat.size(); j++) {
matrix[0][j] = matrix[0][j - 1]

+ orientDistance(olddat.get(0)
, newdat.get(j));}
for (int i = 1; i < olddat.size(); i++) {
matrix[il[0] = matrix[i - 1][0]
+ orientDistance(olddat.get(i),
newdat.get(0));
for (int j = 1; j < newdat.size(); j++) {
matrix[il[j] = Math.min
(matrix[i - 11[3],
Mathmin(matrix[i - 11[j - 1],
matrix[ill[j - 11))
+ orientDistance(olddat.get(i)
, newdat.get(j));}}
return
matrix[olddat.size() — 1l[newdat.size() - 1];}

Fig. 2. DTW Algorithm
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X = Axk_]+Buk+ Wi 1| =« system state at k
Xk-1 - system state at k-1
Wi-1-process noise at k-1
vi'measurement noise at k
A, B, H:systme matrix
Q:process noise covariance
R:measurement noise
covariance

5= ka+ v

plw)~N(0,0)
p(v)~N(0,R)

Fig. 3. Kalmann Filter statement
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