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ABSTRACT

Mobile robots as a high technology play an important role in
industry . traffic. space exploration etc. Research on condition monitoring
and fault diagnose system for robot has became a urge task in the field.

The study is supported by the key project of the National Natural
Science Foundation of China under grant no.60234030, Research on
Theories and Methods of Navigation Control for Mobile Robots under
Unknown Environment.As one part of the project, this dissertation aims at
designing a condition monitoring and fault diagnose system of MORCS-1
which is developed by Central South University Intelligent lab. The main
contributions and works are described as follows:

1. Design a remote condition monitoring system for MORCS-1
based on wireless LAN, acquire many kinds of sensor data of mobile
robot based on multi-thread method,design the frame format of
communication system ,then analyze and storage the sensor data, which is
the fundament of the research of diagnose theories; aim at the computer
system of MORCS-1,design a industry personal computer condition
monitoring system based on C/S model; aim at the delay . bandwidth. loss
of wireless LAN, design a network performance monitor system based on
ICMP and SNMP.

2. Through analyzing many kinds of fault diagnose theories and
methods,am at MORCS-1,adopt the signal and knowledge methods:
research on sensor fault diagnose method based on wavelet
algorithm ,according to the redundancy of angle velocity between the
fiber optical gyroscope and calculated value based on encoders of robot,
design a abrupt fault diagnose method of fiber optical gyroscope; under
unknown environment, aim at the problem of the wheel’s slip and blocked,
design awhee! state diagnose algorithm based on knowledge. the validity
of this algorithm was validated by a lot of experimentation on the mobile
robot MORCS-1.

The whole system realize the efficiently condition monitoring and
fault diagnose of robot by the cooperation of modules of mobile robot |,
The validity of this system was validated by experimentations on the
mobile robot MORCS-1.
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i K HE G, 1988 4, Internet f& R 45425 0125 FF K T SNMP,1990 4F- 5 J , Internet
TRAESS A KA T SNMP ZA0TM, BT SNMP fij S s AR s, SNMP AR
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LRI 90 268 7 B A0 32 SR 0 s 1) 1 3T A4 S B Oy K147,
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B 3-12  SNMP #9#iX3R3%

3-12 fiiik 7 SNMP HJSAEE, ¢ 18 BRI BEEERE 22 18] 9 AC BLAS
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@ get-next-request FfE: MAREEEFRAL RN — AN Z AN S F— NS5
5
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® icmp 4l: XA ICMP i B ORI A& AT Se 1)
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W T 0 28 PRI AR E 1P
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WA O AIH A = A(ifinOctets) *8*100/(if Speed* /A (seconds) )
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M = O T 3+ AR %
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11 1.2 1.3 1.4 .15
Index0 XXX XXX XXX XXX XXX
Index1 XXX XXX XXX XXX XXX
Index2 XXX XXX XXX XXX XXX
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!
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T PR AR AR N 08 K
X L2 (R) IR f (), Ho DA n] 58 SR

WT@ﬂ«f@w(mrJJfM(—ﬂm (4-3)

i INAIN ANV URS L]

f@z%f%ﬁmmeAwf o
Hrp, o, j—ﬁwﬁw<
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S (O TR, (0) EIEIF B 455, TR 4, ] LU N S 5 ()
S U @R R T AL B E . BT R T @ A R bk
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18.  CStatusDlg: FRZLIRA R X1 HE
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MisR—: SNMP++TEZRTEHITI:
BOOL CSnmpTestDIg::Mib_Walk(Oid *item_oid, CTarget * target)
{
int status;
BOOL tag=TRUE;
int index=0;
GenAddress address;
target->get_address( address);
Vb vb;
Pdu pdu;
Snmp snmp(status);
if(status!=SNMP_CLASS_SUCCESS)
{
AfxMessageBox(snmp.error_msg(status));
return FALSE;
}
vb.set_oid(*item_oid);
pdu +=vb;
status =SNMP_CLASS SUCCESS;
while((status==SNMP_CLASS_SUCCESS)& & (tag==TRUE))
{
if ((status=snmp.get_next(pdu,*target))==SNMP_CLASS_SUCCESS)
{
pdu.get_vb(vb,0);
Oid full_oid;
vb.get_oid(full_oid);
if(item_oid->nCompare(item_oid->len(),full_oid)==0)
{
index++;
if(index==SELINDEX)
{
m_inumber=atoi(vb.get_printable value());
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}
pdu.set_vb(vb,0);
}
else
{
tag=FALSE;
}
}
else
{
AfxMessageBox("SNMP++ Error");
}
}
return TRUE;

}
MiR=: ERREWN:
void CDIgWheelDiagnose::WheelState(long  Uset[], long Ytest[], long ReaV[], char
State Wheel[], long & State_Avoid, long AvoidStrategy[])
{

int Threcoder=4;// i & &35 )% 7 BI{E

double Thzero=0.1;//iT L4 O F i {E

double THO3=0.7;/4 1 55 52 BHLI) s {1

double THavoid=0.5;// 2 1 ik L 3 {2

int THdistance=10;

int  THMaxdist=2000;//i# i1 12§ 15

double VIeft;// /56 52 bRik & long

double Vright;//fi 8 5ER1H % long

double u[2];//7E A5 He s S

double  y[4];// /i, 2o Ja AT A Ja el Al

for(int i=0;i<2;i++)

{

u[i]=Uset[i]/10.;// 508 %

}
for(int j=0;j<4;j++)
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y[j1=Y test[j1/10.; /18 {1 4 e

Il
1Stepl e fe g e Se bRl R AAL RS
int State L eft=0;

int State_Right=0;

double Vleft_diff=y[0]-y[1];
double Vright_diff=y[2]-y[3];

if (fabs(Vleft_diff) > Threcoder)

{
State Left=1;
}
if (fabs(Vright_diff)>Threcoder)
{
State Right=1;
}

if(1==State_L eft)

{
Vleft=absmin(y[0],y[1]);
}
else
{
Vieft=(y[0]+y[1])/2;
}
if(1==State_Right)
{
Vright=absmin(y[2],y[3]);
}
else
{
Vright=(y[2]+y[3])/2;
}
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/[End Stepl
11Step2 T e 246 7 35
for(int k=0;k<4;k++)

{
State Wheel[k]=char(0);
l/State_ Wheel[K]="0";
}
if(1==State_L eft) //l€ft:
{
if(fabs(y[0])<fabs(y[1]))
{
if (fabs(u[0])>Thzero && fabs(y[0]/u[0])<=Thzero)
{
State Wheel[O]=char(1); //left front wheel : #-~(1)
}
ese
{
State Wheel[O]=char(2); //I€ft front wheel : 5Z[H.(2)
}
State Wheel[1]=char(3); //left rear whee! : 171 (3)
}
ese
{
if (fabs(u[0])>Thzero && fabs(y[1]/u[0])<=Thzero)
{
State Wheel[1]=char(1); //eft rear wheel : #% (1)
}
ese
{
State Wheel[1]=char(2); //Ieft rear wheel : *Z[H(2)
}
State Wheel[0]=char(3); //left front wheel : 417 (3)
}
}
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else//State | eft==0
{
if( fabs(u[0])>Thzero) // only "set speed >THzero" need to be considered
{
if (fabs(Vleft/u[0])<=Thzero)
{
State Wheel[1]=char(1);
State Wheel[0]=char(1);
Heft wheel : #%-~(2)
else
{
if (fabs(VIeft/u[0])<=THO3) //Threshold ,5z FH
{
State Wheel[ 1]=char(2);
State Wheel[O]=char(2);
} Neft whed © 5ZFH(2)

}
if(1==State_Right) //right:
{
if(fabs(y[2])<fabs(y[3]))
{
if (fabs(u[1])>Thzero && fabs(y[2]/u[1])<=Thzero)
{
State Wheel[2]=char(1); //right front wheel : #%1(1)

else
State Wheel[2]=char(2); //right front wheel : 5ZFH(2)
}

State Wheel[4]=3; //right rear wheel : ] (3)

else
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{
if (fabs(u[1])>Thzero & & fabs(y[3]/u[1])<=Thzero)
{
State Wheel[3]=char(1); //right rear whedl : #1(1)
}
else
{
State Wheel[3]=char(2); //right rear wheel : 3ZFH(2)
}
State Wheel[2]=char(3); //right front whee! : 17 (3)
}
}
else//State Right==0
{
if(fabs(u[1])>Thzero) // only "set speed >THzero" need to be considered
{
if (fabs(Vright/u[ 1])<=Thzero)
{
State Wheel[3]=char(1);
State Wheel[2]=char(1);
Hiright wheel : # 1 (1)
else
{
if(fabs(Vright/u[1])<=THO03) //Threshold ,3Z FH.
{
State Wheel[3]=char(2);
State Wheel[2]=char(2);
} llright whedl : 5ZBH(2)
}
}
}
/lend Step2
11Step3 i il g
State Avoid=0;
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if(State Wheel[O]==char(1) || State Wheel[1]==char(1) || State Wheel[2]==char(1) |
State Wheel[3]==char(1))

{

else

State Avoid=1,;

it (State Whed[0]==char(2) ||

fabs(Vleft/u[0])<THavoid)

State Wheel[1]==char(2)

{
State Avoid=2;
}
if(State_Wheel[2]==char(2) | State Wheel[3]==char(2)
fabs(Vright/u[1])<THavoid)
{
State Avoid=2;
}
}
double TempAvoid[4];

if (State_Avoid>0)

{

TempAvoid[1]=-(u[0]-VIeft/2);// |eft speed
TempAvoid[2]=-(u[1]-Vright/2);// right speed
if(TempAvoid[1]>0 && TempAvoid[2]>0)
{

TempAvoid[0]=1; //move foreward
}
if(TempAvoid[1]<0 & & TempAvoid[2]<0)
{

TempAvoid[0]=2;//move backward
}
if(TempAvoid[1]>0 & & TempAvoid[2]<0)

{
TempAvoid[0]=4;//turn right
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}
if(TempAvoid[1]<0 & & TempAvoid[2]>0)
{
TempAvoid[0]=3;//turn left
}
/ldistance
double speed_set=(u[0]+u[1])/2;
double speed real=(Vleft+Vright)/2;
double
TempPara=fabs((speed_set-speed real)* speed _set/(0.5+speed_real+1e-9)* THdistance);
TempAvoid[3]=min(THMaxdist, TempPara);
}
/lend step3
Ik
1P A% A e
m_L eftWReal=VIeft;

m_RightWReal=Vright;
Il AfxMessageBox(State Wheel):// 5 B R A
15 TIRA
switch(State Wheel[0])// 2 Hi 56k 2
{
case char(0): m_L eftFrontWState="1F #";
break;
case char(1): m_LeftFrontWState="#{ "
break;
case char(2): m_L eftFrontWState="2z";
break;
case char(3): m_L eftFrontWState="47¥";
break;
default:  m_LeftFrontWState=" 5 %"
break;
}
switch(State Wheel[1])// /2 J5 5 IR 25

{
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case char(0): m_LeftBackWState="1F#";
break;

case char(1): m_LeftBackWState="#{ "
break;

case char(2): m_LeftBackWState="=ZFH";
break;

case char(3): m_L eftBackWState="4] "
break;

default:  m_LeftBackWState=" 57 %"
break;

}

switch(State Wheel[2])//47 i R A

{

case char(0): m_RightFrontWState="1F#";
break;

case char(1): m_RightFrontWState="#% "
break;

case char(2): m_RightFrontwWState="3zFH";
break;

case char(3): m_RightFrontWState="4775";
break;

default:  m_RightFrontWState="5#";
break;

}

switch(State Wheel [3])//45 5 R A&

{

case char(0): m_RightBackWState="1F- 7"
break;

case char(1): m_RightBackWState="#{ F";
break;

case char(2): m_RightBackWState="%5z fH";
break;

case char(3): m_RightBackWState="4] §";
break;
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default:  m_RightBackWState="5#;";
break;
}
{lend of Wheel State
Real V[0]=(long)(Vleft* 10)://V left: A4t 52 i e i
Real V[1]=(long)(Vright* 10)://\Vright: 47 % S i 5
AvoidStrategy[0]=(long) TempAvoid[O];//77 ], 1: [IFT 2: M) 3: A% 4: 74 long
AvoidStrategy[1]=(long)(TempAvoid[1]* 10):// /- 43 5 long
AvoidStrategy[ 2] =(long)(TempAvoid[2]* 10);//4 5 # & long
AvoidStrategy[3]=(long)(TempAvoid[3])://# &1 fE % long
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