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abstract

Up to now, doctors and patients must share same time and same place for the implemen-
tation of medical assistance which includes physical excersise and health monitoring. This
is due to the fact that ideal health management without experts’ medical advice is too dif-
ficult. However, researches on giving medical advice by analyzing blood pressure and blood
composition is actively conducted.

Current popularization of the Internet enabled users to have always-on broadband internet
connectivity at reasonable price. Due to this change in networking environment, the use of
the Internet and the use of technologies for health monitoring together provide platform for
giving medical advice to remote places. However, existing medical advice system for remote
places can only be used by limited people at limite resources.

This research approaches this problem by developping a system for supporting remote
health management and supporting remote medical advising. The proposed model consists
of a function which allows bi-directional communication between a client and a doctor as well
as sending/receiving health condition information. This model is called ”remote coaching
framework.” At last, Developped system is evaluated in the real-world situation to validate
efficiency of remote coaching frameworks.

Keywords

1, Remote Coaching 2, Micronode 3, Sensor 4, XML 5, IPv6

Faculty of Environmental Information, Keio University
Kazuki Hashimoto
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<!ELEMENT TP:TrainingParameter (traininginfo?, HeartRate?, Load?,
PassedTime?,o0data?)>

<!ATTELIST TP type (aerobic|anaerobics) #REQUIRED>
<!ELEMENT traininginfo(equipment?)>
<!ELEMENT aerobic (HeartRate, Load, PassedTime)>

<!ELEMENT HeartRate (#PCDATA)>
<!ELEMENT Load (#PCDATA)>
<!ELEMENT PassedTime (#PCDATA)>

<!ATTELIST HeartRate measure CDATA>
<!ATTELIST Load measure CDATA "watt">
<!ATTELIST Pulse measure CDATA "orig">

<!-- option data define -->

<!ELEMENT TP:odata (ai?)>

<!ELEMENT TP:odata:ai (code, course, age, sex, weight, rotation,

calory, pitch, distance, regist, result, key)>

<!ELEMENT code (#PCDATA)>
<!ELEMENT course (#PCDATA) >
<!ELEMENT age (#PCDATA) >
<!ELEMENT sex (#PCDATA)>
<!ELEMENT weight (#PCDATA)>
<!ELEMENT rotation(#PCDATA)>
<!ELEMENT calory (#PCDATA)>
<!ELEMENT pitch(#PCDATA)>
<!ELEMENT distance (#PCDATA)>
<!ELEMENT regist (#PCDATA)>
<!ELEMENT result (#PCDATA)>
<!ELEMENT key (#PCDATA)>
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4.10 0O0OO
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goboo. bogboboobboooboooobo,ooboooboooboobbooobon,
Oo0o0o00 XML, OOO0COODOORDBMSOOOOOO.OooOORCTFOOOOOOOO
gbobooboobooboo,obooboooboobobooboobooboobooaonon.
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560 RCTFUOOUO
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1-Wire 0000 I/F | 1-Wirex1, RJ11, DC5V 0O OO

O 5.2: RealSpace6
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1. J0boobobooboobbobbooboobobon
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public String getID(O{

DSPortAdapter adapter= null;

try{
adapter = OneWireAccessProvider.getDefaultAdapter();
adapter.beginExclusive(true);
adapter.setSpeed(adapter.SPEED_REGULAR) ;
OneWireContainer owc = null;
while(true){

if ((owc = adapter.getFirstDeviceContainer()) !'= null){

return owc.getAddressAsString();

}

}catch(OneWireException owe){
System.out.println(owe.getMessage());

}
N /

0 5.4: getIDOO OO

O000RODO00000000O00O000O0O0O0OO XMLOOODODOOOOOOoOoOO
oo.

534 UO00OO0O0ODOOO

Oo0bDOoO0O0boOOoOoRSeO0ODOOO0.ODOOODOOOOODOOODOOODOO
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O000R70O00000000O00O0,00000000DO00O0ODOOUOOOOOOO.
Ooob0obO, trainingdtd D00 0ODOOOODOO,00000.

5.3.56 000U
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OO0 CO0OU00O000000U lbxm224 00000. 0000EBEERIDOOO0O, 00000
gobooobooobboobooobooboon.
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usr_info getusr_info(char *buf, int num){
PGconn *conn;
PGresult *res;
(]
I
memset ((void *)&command, O, sizeof (command));
sprintf (command,
"SELECT monitorid, age, sex, t_times FROM monitor
where ibuttonid=’%s’;", u_info.ibuttonid);

res = PQexec(conn, command) ;

if (PQresultStatus(res) != PGRES_TUPLES_OK){

fprintf (stderr, "Menu Get SQL error....%s\n",
PQerrorMessage (conn)) ;
PQfinish(conn);
exit(1);
}elsed{
printf (" [SQL] user Info query success...\n");
N ’ J

O ss5: 00000000000000
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gobobooobgoooobo,oboooboboobobooboboo. bobooobobooboon
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gooooobgd.

ORI oo0o0o0O0O0000o0oooOoO0o0oooooo.

00,0000 IID 0000000000000 0O0D00D0D0OOOOODODODOOOOO
gooooobgd.

000,020 0000000000000O0OO0000oooO.
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xmlChar *buff = NULL;
int length = 0;
xmlDocPtr doc;

xmlNodePtr tree, subtree;
doc = xmlNewDoc("1.0");

doc->children = xmlNewDocNode(doc, NULL, "prescription", NULL);
/* 00D 000D <prescription></prescription> */

xmlSetProp(doc->children, "userid", user_info[num].ibuttonid);

xmlSetProp(doc->children, "date", user_info[num].date);
tree = xmlNewChild(doc->children, NULL, "head", NULL);
subtree = xmlNewChild(tree, NULL, "equipment", equip_name);
xmlDocDumpMemory (doc, &buff, &length);

/* xmlChar DO 0000 buff 0 XMLOOODOOOODOO =/

write(accepted, buff, length);

tree = xmlNewChild(doc->children, NULL, "command", user_info[num].tr.menu);

N /

0 5.6: XMLODOODOODOO

5.3.7 O000OO0ODOO0ODOO

000,000000000,000000000000000000000,000000
WEBOOOODOODOOOODOOOOOOOOOO WEBOODOOOOOOOOOODOOO. O
00000 php43.0000. 00,000000000000000000 jpgraphf25] OC
O0. phpd WEBOOOOOOOODOODO, WEBOOOOOOODOOOO php O session O
Do0oDoooooo.
0000000000000000000000000000000000000

e NUUIDOOODODOOODLOOOOOODDOO

OO0OOoO0oOO00ooO0bOOoO0bOovUloOO0. ooobooo0obooOoDboo sQLo
goboobogbobooboooboag.

e NOODODOODO

e NUUODOOOODOODLOOODODO
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<TPS>
<TP type="aerobic" id="23">
<traininginfo>

<equipment category="ergometer"> Aerobike ai</equipment>

</traininginfo>

<aerobic>
<HeartRate>0120</HeartRate>
<Load measure="watt">025</Load>
<PassedTime measure="orig">0332</PassedTime>

</aerobic>

<odata>
<ai>

<code>1</code>
<course>2</course>
<age>21</age>
<sex>0</sex>
<weight>000</weight>
<rotation>066</rotation>
<calory>0100</calory>

<pitch>0</pitch>
<distance>01152</distance>
<regist>b</regist>
<result>00</result>
<key>99</key>
</ai>
</odata>
</TP>
</TPS> )
0 5.7: trainig.xml
5.4 00O

o000, RCTFO0O0O0ODOODOO0OOO,0DD000000DODO,000D0DOOO00On
O00. 0000000000 CombiODOOOODODOOO 0000, 0000000000,
Dallas 0 O ibutton, RF-IDOOOO,0000O.

ooo0o,000000ooooog.
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struct training{
int t_id;
int t_status;
int menuid;
char *t_begin_time;
char *t_finish_time;

char *menu;

O 5.8: training 0 0O 0

struct usr_info_struct{
char *name;
char *ibuttonid;
int monitorid;
int age;
int sex;
int t_times;

struct training tr;

O 5.9: usr_info O 0O O

CREATE TABLE "monitor" (
"monitorid" integer NOT NULL,
"ibuttonid" text NOT NULL,
"name" text NOT NULL,
"age" smallint NOT NULL,
"birthday" date NOT NULL,
"sex" smallint NOT NULL,
"t_times" smallint NOT NULL,
"id_type" smallint,
CONSTRAINT "monitor_age_check"
CHECK (((age > 0) AND (130 > age))),
Constraint "monitor_pkey" Primary Key ("ibuttonid")

)
N

O 5.10: monitor table
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CREATE TABLE "t_menu" (
"menu_id" integer DEFAULT nextval(’

"t_menu_menu_id_seq"’::text) NOT NULL,
"monitor_id" smallint NOT NULL,
"course" smallint NOT NULL,
"training_time" smallint NOT NULL,
"aimed_calory" smallint NOT NULL,
"aimed_pulse" smallint NOT NULL,
"training_date" date NOT NULL

O 5.11: training menu table

CREATE TABLE "train_hist" (
"training_id" integer DEFAULT nextval(’
"train_hist_training_id_seq"’::text) NOT NULL,
"t_status" smallint DEFAULT O NOT NULL,
"monitorid" integer NOT NULL,
"menuid" smallint NOT NULL,
"t_begin_time" timestamp with time zone,

"t_finish_time" timestamp with time zone

O 5.12: training history table
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a hittp:// mizusfewide.ad jp/aeroweb/ monitor /monitor php
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el UU
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goobog. goob,bbooobobooobbooboboboooboboooboboooobn
gboboooboobooboboobooob. obooboboooboobo,0bo0obobon
go.

6.3 0UOU
6.3.1 0000

googoboo,0booboobobooobobooobooo iboobooboooooboo
goboooooon.

oooooooooooooooooobooooooobbobooboobo IboobobDDoOOon
goboog,obboobboobbodb query O ODO0ooOooooboobobOOoOonOO
O00000000oooooo. 00ookeIE2000000000000000O00C0ODO0O
goo.boboobgob,0boobooobo,0bobooboobooobo.0cooooooobooon
gobooboboobooobbooboooboobobo. oooboobooboobooonoo
0oo0o0oooo,0000000000C00000. 0OIDOODO0DOO0DODODODODOOO, O
E2no000000000000000. 000000 ooooOo0O0oooooooo IDOO
gbo,0o0booooboobooobooooog.

e N
connection from 2001:200:0:8802:260:35ff:£fe00:b213, port 56871
time Mon Dec 22 12:30:36 2003

User_id comes....

[SQL] user Info query success...

[error] this user is unknown, terminated...
child (pid = 79646) is terminated

ge6.l1: 000000

6.3.2 UO0O0OOODO

uobooobooo,obbooobooooboooobooobooooboboooooboan
goboobooboooboboooog.

ugobobooobbooobooooobooob. obo,bbooobbuooooboboan
gobobooobooboooboboooboboooboo,ooobboooboooboboobooboooon
gobooboobobooboobooboon.
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connection from 2001:200:0:8802:260:35ff:£e00:b213, port 56872
time Mon Dec 22 12:35:01 2003

User_id comes....
[SQL] user Info query success...

[SQL] menu select query success...

Create Aerobike ai Menu

[SQL] trainingid get query success...
[SQL] train_hist init query success...
Menu sending.......

062000000

a N
[root@mizu ~] # tcpdump -n -i fxpO port 8888
tcpdump: listening on fxpO
12:53:32.705069 2001:200:0:8802:260:35ff:fe00:b213.56873
> 2001:200:0:8801:206:5bff:fe05:39fe.8888:
P 3710328499:3710328551(52) ack 636278216 win 4096
12:53:33.703498 2001:200:0:8802:260:35ff:fe00:b213.56873
> 2001:200:0:8801:206:5bff:fe05:39fe.8888:
P 52:104(52) ack 1 win 4096
12:53:34.744269 2001:200:0:8802:260:35ff:fe00:b213.56873
> 2001:200:0:8801:206:5bff:fe05:39fe.8888:
P 104:156(52) ack 1 win 4096
12:53:35.701962 2001:200:0:8802:260:35ff:fe00:b213.56873
> 2001:200:0:8801:206:5bff:fe05:39fe.8888:
P 156:208(52) ack 1 win 4096

063 000000000000
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