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0 Inrtoduction

0.1 Product Information:

Product Name HansRobot Script API Library
Product Manager Chongchong Liang

Author FangHua Huang

First Submitted 2015-02-01

0.2 Edit History:

Version NO. Date Author Modified Content
FangHua
V1.0.1 2015-02-01 Original Version
Huang
FangHua Synchronized the modified content of the
V1. 0.2 2016-05-01 _ _
Huang Script Compiler
FangHua Updated the API Interface, examples
V1.0.3 2016-09-19
Huang added
Lijuan
V1.0.4 2016-09-23 ] Bugs fixed
Liang
Lijuan
V1.0.5 2016-11-22 Added API Descriptions
Liang
Lijuan
V1.0.6 2016-12-26 ) Examples updated
Liang
APIs Removed: hm interrupt, hm continue,
FangHua hm get setCmd state;
V1.0.7 2017-03-06 APIs Modified:
Huang hm get multiendat pos - Changed the
parameter type from double to int
Lijuan APIs added hm set payloa ,
V1.0.8 2017-03-20
Liang hm_set_safeStop, hm_set_zeroforce
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0.3 Theme of this Document:

< Help the developers on the developing and maintenance of the
compiler.

<> A Quick Start for users using Han’s Robot Script APIs.
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1 Instruction

1.1 Abstract

Han’s Robot Script Compiler is a derivative of Standard C compiler, applying the
same grammar as standard C language. However, for the higher efficiency of the

compiler, we added some limitations to the grammar, please see the details below.

RIENEE N ARG PR 2HFE TRk C gmikas, BIATERERM C
B F B, (N T IENLES N g a8 SN ZRm 28, FoA DA A IR TR %
YE T —LepRd, BRI HE LN SO,

1.2 Variables

> AR R U] g SCEAE C 1R 5 AR M TET.

» The definition and declaration of variables stay the same as in

standard C Language.

1.3 Functions

> HE R B S C T 5 R L — 3.
» The definition and declaration of functions stay the same
as Standard C Language.
A1 A R SR B4 3 i3 T (chars) .
» The type of Function Return Value is limited to Char

Pointer Only (char).

> R ZEA SR CIREFHEAIAL int BA double Y
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» Only the type “int” and “double” can be applied to
the function parameters.

> IREA R AL CRIENLEE NRED L7 b 7 3k, HE SCRECA
REAEH] 5 IR B s UM R 2 FK, OREA BRI “ KR &8 A\ e
.

> All the reserved functions (0Official Han’ s Robot APIs)

” . The user defined

have their names starting with “hm
functions cannot be named the same as any of the reserved

functions. For more information about the reserved

functions, please see the chapter “Han’ s Robot APIs”

1.4 Compiling of the Functions

BREDARAR I IE R 54408, ¢ 1 C 3CfF) , @ KIENLE AR
PSRBT

The functions should be stored as .c files and can be
compiled using Han’ s Robot Demonstrator.
KGR N B g s, LS B HERR AR R %
If there is any grammar Error in the script, error messages

will be shown in the demonstrator to help the users debug.
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1.5 Using the Functions

ESEAGLIERR (< SaWAR

HREAEIR, 2801, 252, 28 n, ;

i TCP/IP K53 R R BRI LA AIEH R4t . MBS
BRI HOOE 57008, fda SSGE S M 545 %

W RAEMARRmENRIIZ )G, A e i H A R %L

Use the format below to call the functions:

Function Name, Parameterl, Parameter?2 --- Parameter N, ;

Please send the package above to the Han’ s Robot Control
System using TCP/IP protocol. Commas should be inserted between
the function name and the parameters, the whole package should

end with a comma followed by a semicolon.
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2 Han’ s Robot API

KIEHLES AN A B R B T KRB N K R GERxT AR O, {38 AT DAE
SRS R R LA N s BAZE RIS N, BFRIEaER] . 10 12455 .

KIEHLES AN A B R B L 7B hm I8k, R IR il /NS - BE AL K
HE XA S NERBCES, T

Han’s Robot Control System has internally embedded the Control Interface for
users. Our official APIs can be called to control the robots, including kinematic
control and IO control.

All the reserved functions (Official Han’s Robot APIs) have their names starting

with “hm_" and including only lower case characters.

2.1 hm_poweron

Function Description: Enable the torque of the robot.
Format: int hm poweron(int nRbtID);
Number of Parameters: 1
nRbtID: the ID of the robot, starting from 0.
Return Value: 0 for success, others are error codes for different errors.
Independent Example
hm_poweron(0);
Full example:
char* poweron()
{
int nRIt = 0;
int nPowerOnState = 0;
int nErrorState=0;
nRIt =hm_poweron(0);
if(0 !=nRIt)
return "poweron,Fail,;";
while(1)
{
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nRIt=hm_get state(0,2,&nPowerOnState);
if(nPowerOnState==1 && nRIt==0)

{
break;

}

nRIt=hm_get state(0,3,&nErrorState);
if(nErrorState==1 && nRIt==0)

{
return "Error,;";
h
§
return "poweron,OK.,;";
§

2.2 hm_poweroff

Function Description: Disable the torque of the robot.

Format: int hm_poweroff(int nRbtID);

Number of Parameters: 1

nRbtID: the ID of the robot, starting from 0.

Return Value: 0 for success, others are error codes for different errors.

Independent Example
hm_poweroff(0);
Full example:
char* poweroff()
{
int nRIt = 0;
int nPowerOffState = 0;
int nErrorState=0;
nRIlt=hm_poweroff(0);
if(0 != nRIt)

return "poweroff,Fail,;";
while(1)
{
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nRIt=hm_get state(0,2,&nPowerOffState);
if(nPowerOffState==0 && nRIt==0)

{
break;

¥
nRIt=hm_get state(0,3,&nErrorState);
if(nErrorState==1 && nRIt==0)

{

return "Error,;";

}

return "poweroff,OK,;";

}
2.3 hm_stop

Function Description: Stop the robot
Format: int hm_stop(int nRbtID);
Number of Parameters: 1
nRbtID: the ID of the robot, starting from 0.
Return Value: 0 for success, others are error codes for different errors.
Independent Example
hm_stop(0);
Full example:
char* stop()
{
int nRIt = 0;
int nStopState = 0;
int nErrorState=0;
nRIt =hm_stop(0);
if(0 != nRIt)
return "stop,Fail,;";
while(1)
{

10
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nRIt=hm_get state(0,0,&nStopState);
if(nStopState==0 && nRIt==0)
{
break;
h
nRIt=hm_get state(0,3,&nErrorState);
if(nErrorState==1 && nRIt==0)

{
return "Error,;";
§
§
return "stop,OK.,;";
}

2.4 hm _reset

Function Description: Reset the robot
Format: int hm_reset(int nRbtID);
Number of Parameters: 1

nRbtID: the ID of the robot, starting from 0.

Return Value: 0 for success, others are error codes for different errors.

Independent Example
hm_reset(0);
Full example:

char* reset()

{

int nRIt = 0;
nRIlt=hm_reset(0);
if(0 !=nRIt)

return "reset,Fail,;";

return "reset,0K,;";

}

11



EIYNTT KR LR A R A HansRobot JHIA#5 B SR

2.5 hm_movej

Function Description: Set the angle of joints of the robot
Format: int hm_movej (
int nRbtID,
const double* pCoord
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pCoord: An Array with a length of 6, storing the angle of each joint.
pCoord[0]~pCoord[5]stand for: J1,J2,J3,J4,J5,J6; Unit: degree.
In case the robot has less than 6 DOFs, please set the redundant members in the
array to 0.
Return Value: 0 for success, others are error codes for different errors.
Example 1:
/I define the goal robot position, make the robot move to the first position (dPos1)
and then to the second (dPos2).
char* movej()
{
double dPos1[6] = {20.0,0.0,0.0,0.0,0.0,0.0};
double dPos2[6]= {20.0,10.0,0.0,0.0,0.0,0.0};
int nMoveState = 0,nRIt = 0;
nRIt =hm_movej(0, dPosl);
if(0 !=nRlt)
return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{
//Moving Done

}

else

{

return "error";

12
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nRIt =hm_movej(0, dPos2);
if(0 != nRIt)
return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{
//Moving Done

}

else

{

return "error";

}

return "movej,0K,;";

}
Example 2:

IR ARG R, L PH#IEER, R AR U R GRS e

// ' Use the system position, starting with “ P#”, which is already demonstrated in
the demonstrator.

/I NP PO K, FREEE]_PI A

// first move to Position PO, then to P1.

char* movej()

{

int nMoveState = 0,nRIt = 0;

nRIlt=hm_movej(0, PO);

if(0 !=nRlt)

return "move,1,0,;";

nRIt = hm_movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{

//Moving Done Moving Done

}

else

{

return "error";

13
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}
nRlt =hm movej(0, P1);
if(0 1= nRIt)

return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{
//Moving Done

}

else

{

return "error";

}

return "movej,0K,;";

}
2.6 hm_movel

Function Description: Move the robot End-Effector Linearly
Format: int hm_movel(
int nRbtID,
const double* pCoord
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pCoord: An Array with a length of 6, storing the Spatial Position of the End
effector.
pCoord[0]~pCoord[5] stand for: X,Y,Z,A,B,C. X\ Y. Z(mm), A. B, C(degree)
Return Value: 0 for success, others are error codes for different errors.
Example 1:
/" Use the user defined position, starting with “ P#”, which is already
demonstrated in the demonstrator.

char* movel()

{

14
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double dPos1[6] = {420.0,52.0,442.0,157.0,51.0,153.0};
double dPos2[6]= {420.0,52.0,487.0,157.0,51.0,153.0};
int nMoveState = 0,nRIt = 0;
nRIlt=hm_movel(0, dPosl);
if(0 !=nRlt)

return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{
//Moving Done
}
else
{
return "error";
}
nRIt =hm_movel(0, dPos2);
if(0 !=nRlIt)

return "move,1,0,;";
nRIt = hm_ movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{
//Moving Done

}

else

{

return "error";

return "movel,OK,;";

}

Example 2:

// ' Use the system position, starting with “ P#”, which is already demonstrated in
the demonstrator.

// first move to Position PO, then to P1.

15



RYINTE K AR A PR A & HansRobot 7= #3 B S0k

char* movel()
{
int nMoveState = 0,nRIt = 0;
nRIlt=hm_movel(0, PO);
if(0 !=nRlt)
return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{
//Moving Done
¥
else
{
return "error";
¥
nRlt=hm_movel(0, P1);
if(0 !=nRlIt)

return "move,1,0,;";
nRIt = hm_ movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{

//Moving Done
¥
else
{

return "error";

¥
return "movel,OK,;";
¥

2.7 hm_movep

Function Description: Move the end effector to a specific point

Format: int hm_ movep(

16
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int nRbtID,
const double* pCoord
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pCoord: An Array with a length of 6, storing the Spatial Position of the End
effector.
pCoord[0]~pCoord[5] stand for: X,Y,Z,A,B,C. X\ Y. Z(mm), A. B. C(degree)
Return Value: 0 for success, others are error codes for different errors.
Example 1:
// ' Use the user defined position, first move to Position PO, then to P1
char* movep()
{
double dPos1[6] = {420.0,52.0,442.0,157.0,51.0,153.0};
double dPos2[6]= {420.0,52.0,487.0,157.0,51.0,153.0};
int nMoveState = 0,nRIt = 0;
nRIt =hm_movep(0, dPos1);
if(0 !=nRlt)
return "move,1,0,;";
nRIt = hm_ movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{
//Moving Done
}
else
{
return "error";
}
nRIt =hm_movep(0, dPos2);
if(0 = nRIt)

return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{

17
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//Moving Done
}

else

{

return "error";

}

return "movep,OK,;";

}

Example 2:

// Use the system position, starting with “ P#” | which is already demonstrated
in the demonstrator.

char* movep()

{

int nMoveState = 0,nRIt = 0;

nRIlt=hm_movep(0, PO);

if(0 !=nRIt)

return "move,1,0,;";
nRIt = hm_ movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{
//Moving Done
¥
else
{
return "error";
¥
nRIt =hm_movep(0, P1);
if(0 != nRIt)

return "move,1,0,;";
nRIt = hm_ movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))

{
//Moving Done

18
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else

{

return "error'";

}

return "movep,OK,;";

}
2.8 hm_moverell

Function Description: Linear movement of a single joint
Format: int hm_moverell(
int nRbtID,
int nAxisID,
int nDirection,
double dDistance
)i
Number of Parameters: 4
nRbtID: ID of the robot, starting from 0;
nAxisID: destination, 0~5: X,Y,Z(mm),A,B,C(degree).
nDirection: direction, 0=Negative; 1=Positive.
dDistance: Relative moving distance, X. Y. Z(mm), A. B. C(degree).
- PS: the type of the parameters is double.
Return Value: 0 for success, others are error codes for different errors.
For Example:
// move the robot alone the X axis 10mm positively
char* movell()
{
int nMoveState = 0,nRIt = 0;
nRIt =hm_moverell(0,0,1,10.0);
if(0 !=nRlt)
return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{

19
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//Moving Done
}

else

{

return "error";

}

return "movell,OK,;";

}
2.9 hm_movewaitdone

Function Description: wait for the robot to finish moving.
Format: int hm movewaitdone (int nRbtID,int* pMoveState);
Number of Parameters: 2

nRbtID: ID of the robot, starting from 0

pMoveState: 0 =Moving Done; others =Error Occured during Moving

Return Value: 0 for success, others are error codes for different errors.

For Example:
/I 'Use the system position, first move to Position PO, then to P1.
char* move()
{
double dPos1[6] = {30.0,30.0,30.0,30.0,30.0,30.0};
double dPos2[6]= {-30.0,-30.0,-30.0,-30.0,-30.0,-30.0};
int nMoveState = 0,nRIt = 0;
nRIt =hm_movej(0,dPos1);
if(0 != nRIt)
return "move,1,0,;";
nRIt = hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{
// dPos1Moving Done

}

else

{

20
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return "error";// Error Occured during Moving

§
nRIt =hm_movej(0,dPos2);
if(0 !=nRIt)

return "move,1,0,;";
nRIlt =hm_movewaitdone(0,&nMoveState);
if((0 == nRIt) && (0 == nMoveState))
{
// dPos2Moving Done

}

else

{

return "error";// Error Occured during Moving

}

return "move,OK,;";

}
2.10 hm_set override

Function Description: Set the Speed of the Robot

Format: int hm_set override(int nRbtID,double dOverride);
Number of Parameters: 2

nRbtID: the ID of the robot, starting from 0.

dOverride: Speed; range 0.01~1.

Return Value: 0 for success, others are error codes for different errors.
For Example:

char* SetOverride()

{

int nRIt = 0;

double dOverride = 0.21;

nRIt =hm_set override(0,dOverride);

if(0 !=nRIt)

{

return " SetOverride ,Fail,;";

21
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}

return " SetOverride,OK,;";

}
2.11 hm_set_digital_out

Function Description: Set the 10 output Status

Format: int hm_set digital out(int nRbtID,int nIndex,int nState);
Number of Parameters: 3

nRbtID: the ID of the robot, starting from 0.

nlndex: which IO you want to set.

nState: 1O status.

Return Value: 0 for success, others are error codes for different errors.
For Example:

// Set the first IO to be high

char* SetDigitalOut()

{
int nRIt = 0;
nRIt=hm_set digital out(0,1,1);
if(0 = nRIt)
{
return " SetDigitalOut,Fail,;";
§
return " SetDigitalOut,OK.,;";
§

2.12 hm_set_serial do

Function Description: Set the Serial Output Status
Format: int hm_set_serial_do(

int nBit,

int nState);
Number of Parameters: 2

nBit: the IO you want to set

22
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nState: IOstatus.

Return Value: 0 for success, others are error codes for different errors.
For Example:

// Set the first serial IO to be high

char* SetSerialDo()

{
int nRIt = 0;
nRIt =hm_set serial do(1,1);
if(0 !=nRIt)
{
return " SetSerialDo,Fail,;";
¥
return " SetSerialDo,OK,;";
¥

2.13 hm_set kinematic_coordinate

Function Description: Configure the coordinate system of the end-effector.
Format: int hm_set kinematic coordinate (

int nRbtID,

const double* pCoord

)i

Number of Parameters: 2

nRbtID: the ID of the robot, starting from 0.

pCoord: An Array with a length of 6, storing the -
pCoord[0]~pCoord[5]stand for: X,Y,Z,A,B,C.

Return Value: 0 for success, others are error codes for different errors.
For Example:

char* SetKinematicCoordinate()

{

int nRIt = 0;

double dKineCoord[6] = {38.0,-33.0,75.0,0.0,0.0,0.0};

nRIt =hm_set kinematic coordinate(0,&dKineCoord);

if(0 !=nRIt)
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{
return " SetKinematicCoordinate,Fail,;";
}
return " SetKinematicCoordinate,OK,;";
}

2.14 hm_set _user_coordinate

Function Description: Configure the user’s coordinate system with a specific
coordination.
Format: int hm_set user coordinate(
int nRbtID,
const double* pCoord
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pCoord: An Array with a length of 6, storing the user defined coordinate.
pCoord[0]~pCoord[5]stand for: X,Y,Z,A,B,C-
Return Value: 0 for success, others are error codes for different errors.
For Example:
char* SetUserCoordinate()
{
int nRIt = 0;
double dUserCoord[6] = {300.0,-500.0,200.0,150.0,40.0,10.0};
nRIt=hm_set user coordinate(0,dUserCoord);
if(0 !=nRlt)
{

return " SetUserCoordinate,Fail,;";

}

return " SetUserCoordinate,OK,;";

}
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2.15 hm_set_conveyor_scale

Function Description: Set the scale ratio of the conveyor
Format: hm_set_conveyor_scale(
int nRbtID,
double dScale);
Number of Parameters: 2
NRDLID: the ID of the robot, starting from 0,

dScale: the ratio of the conveyor, range from 0 to 1

Return Value: 0 for success, others are error codes for different errors.

For Example:

// set the conveyor scale ratio to be 0.5
char* SetConveyorScale()

{

int nRIt = 0;

nRIt=hm_set conveyor scale(0,0.5);
if(0 !=nRlt)

{

n

return " SetConveyorScale,Fail,;";
§
return " SetConveyorScale,OK,;";

}
2.16 hm_set_tracking switch

Function Description: Enable / Disable trackign
Format: int hm_set tracking switch(int nRbtID,int nFlag);
Number of Parameters: 2

nRbtID: the ID of the robot, starting from 0.

nFlag: Switch of the function, set 1 to enable, 0 to disable.

Return Value: 0 for success, others are error codes for different errors.

For Example:
// enable tracking
char* SetTrackingSwitch()
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{

int nRIt = 0;

nRIt=hm_set_tracking switch(0,1);
if(0 !=nRlt)

{

return " SetTrackingSwitch,Fail,;";

§
return " SetTrackingSwitch,OK,;";

}

// disable tracking

char* SetTrackingSwitch()

{

int nRIt = 0;
nRIt=hm_set tracking switch(0,0);
if(0 !=nRlt)

{

return " SetTrackingSwitch,Fail,;";

h
return " SetTrackingSwitch,OK,;";

}
2.17 hm_set_payload

Function Description: Set Payload Parameters

Format: int hm_set payload(int nRbtID,double mass,double CentersX,double
CentersY,double CentersZ);

Number of Parameters: 5

nRbtID: the ID of the robot, starting from 0.

mass: mass of the payload, unit: kg

CentersX: X coordinate of the physical center of the payload

CentersY: Y coordinate of the physical center of the payload

CentersZ: Z coordinate of the physical center of the payload

Return Value: 0 for success, others are error codes for different errors.

For Example:
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// set the payload parameters, mss: 3KG, coordinate: 0,0,0
char* SetPayload()
{
int nRIt = 0;
nRIt=hm_set payload(0,3.0,0,0,0);
if(0 = nRIt)
{
return " SetPayload,Fail,;";

§
return " SetPayload,OK,;";

}

2.18 hm_set_safestop

Function Description: Set the threshold torque for safeStop function

Format: int hm_set safeStop(int nRbtID,double J1,double J2,double J3,double
J4,double J5,double J6);

Number of Parameters: 7

nRbtID: the ID of the robot, starting from 0.

J1: threshold torque of Joint 1, unit: Nm

J2: threshold torque of Joint 2, unit: Nm

J3: threshold torque of Joint 3, unit: Nm

J4: threshold torque of Joint 4, unit: Nm

J5: threshold torque of Joint 5, unit: Nm

J6: threshold torque of Joint 6, unit: Nm

Return Value: 0 for success, others are error codes for different errors.

For Example:

/I Set the threshold torque for safeStop function

char* SetSafestop()

{

int nRIt = 0;

nRIt=hm_set safeStop(0,50.0,50.0,50.0,50.0,50.0,50.0);

if(0 != nRIt)
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{
return " SetSafestop,Fail,;";
}
return " SetSafestop,0OK.,;";
¥

2.19 hm_set_zeroforce

Function Description: Set the threshold torque for zeroforce teaching

Format: int hm_set zeroforce(int nRbtID,double J1,double J2,double J3,double
J4,double J5,double J6);

Number of Parameters: 7

nRbtID: the ID of the robot, starting from 0.

J1: threshold torque of Joint 1, unit: Nm

J2: threshold torque of Joint 2, unit: Nm

J3: threshold torque of Joint 3, unit: Nm

J4: threshold torque of Joint 4, unit: Nm

J5: threshold torque of Joint 5, unit: Nm

J6: threshold torque of Joint 6, unit: Nm

Return Value: 0 for success, others are error codes for different errors.

For Example:

// Set the threshold torque for zeroforce teaching

char* Zeroforce()

{

int nRIt = 0;

nRIt=hm_set zeroforce(0,100.0,100.0,100.0,100.0,100.0,100.0);

if(0 !=nRIt)

{
return " Zeroforce,Fail,;";
¥
return " Zeroforce,OK,;";
¥
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2.20 hm_get_override

Function Description: Get the speed Ratio of the robot
Format: int hm_get override(

int nRbtID,

double* pOverride);
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pOverride: Speed of the robot
Return Value: 0 for success, others are error codes for different errors.
Independent Example
/I Get the speed Ratio of the current robot
double dOverride = 0.0;
hm get override(0,&dOverride);
Full example:
/I Get the speed Ratio of the current robot
char g chBuff[120] = {0};
char* GetOverrid ()
{
int nRIt = 0;
double dOverride = 0.0;
nRIt=hm_get override(0,&dOverride);

if(0 = nRIt)
{

return " GetOverrid,Fail,;";
}

memset(g_chBuff,0,sizeof(g_chBufY));
sprintf(g_chBuft,"override=%0.3f",dOverride);
return g_chBuff;

}

The result shown in log:
override=0.250 (PS: the data represents the speed ratio)
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2.21 hm_get_acs_pos

Function Description: Get the ACS position of the robot
Format: int hm_get acs pos (
int nRbtID,
double *pAcsPos
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pAcsPos: An Array with a length of 6, storing the ACS position of the robot.
pAcsPos[0]~ pAcsPos[5]stand for: J1,J2,J3,J4,]J5,J6, unit: degree
Return Value: 0 for success, others are error codes for different errors.
Independent Example
/I Get the ACS position of the current robot
double dAcsPos[6] ={0};
hm_get acs pos(0,dAcsPos);
Full example:
/I Get the ACS position of the current robot
char g chBuff[120] = {0};
char* GetAcsPos()
{
int nRIt = 0;
double dAcsPos[6] ={0};
nRIt=hm_get acs pos(0,dAcsPos);

if(0 = nRIt)
{

return " GetAcsPos,Fail,;";
}

memset(g_chBuff,0,sizeof(g_chBufY));

sprintf(g_chBuff," AcsPos=%0.31,%0.31,%0.31,%0.3f,%0.31,%0.3f",d AcsPos[ 0],
dAcsPos[1],dAcsPos[2],dAcsPos[3],dAcsPos[4],dAcsPos[5]);

return g_chBuff;

}

The result shown in log:
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AcsPos=13.242,-66.944,-33.579,4.547,0.000,0.000 (PS: the data represents
the ACS position of the current robot, standing for the position of J1 ~ J6)

2.22 hm_get_pcs_pos

Function Description: Get the PCS Position of the robot
Format: int hm_get pcs pos (
int nRbtID,
double *pPcsPos
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pPcsPos: An Array with a length of 6, storing the PCS position of the robot.
pPcsPos[0]~ pPcsPos[5]stand for: X,Y,Z (mm) A,B,C (degree);
Return Value: 0 for success, others are error codes for different errors.
Independent Example
/I Get the PCS Position of the current robot
double dPcsPos[6] ={0};
hm_get pcs_pos(0,dPcsPos);
Full example:
/I Get the PCS Position of the current robot
char g chBuff[120] = {0};
char* GetPcsPos()
{
int nRIt = 0;
double dPcsPos[6] ={0};
nRIt=hm_get pcs pos(0,dPcsPos);

if(0 != nRIt)
{

return " GetPcsPos,Fail,;";
¥

memset(g_chBuff,0,sizeof(g_chBufY));
sprintf(g_chBuff,"PcsPos=%0.3f,%0.3f,%0.31,%0.31,%0.3f,%0.3f",dPcsPos[ 0],d
PcsPos[1],dPcsPos[2],dPcsPos[3],dPcsPos[4],dPcsPos[5]);
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return g_chBuff;

§

the result shown in the log:
PcsPos=467.866,-172.170,59.674,-49.155,0.000,0.000

(PS: The data represents the ACS position, standing for XYZ,ABC)

2.23 hm_get_digital_out

Function Description: Get the Digital output status.
Format: int hm_get digital out (
int nRbtID,
int nIOIndex,
int *pnState
)i
Number of Parameters: 3
nRbtID: the ID of the robot, starting from 0.
nlOIndex: the index of 1O-
pnState: status of IO,
Return Value: 0 for success, others are error codes for different errors.
Independent Example
// Get the status of digital output 1
int nState = 0;
hm_get digital out(0,1,&nState);
Full example:
/I Get the status of digital output 1
char g _chBuftf][120] = {0};
char* GetDigitalOut()
{
int nRIt = 0;
int nState = 0;
nRIt=hm_get digital out(0,1,&nState);
if(0 != nRIt)
{

return " GetDigitalOut,Fail,;";
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}
memset(g_chBuff,0,sizeof(g_chBufY));

sprintf(g_chBuff,"State=%d",nState);

return g_chBuff;

h

the result shown in the log:

State=0 (PS: the data represents the state of Digital Output)

2.24 hm_get_digital_in

Function Description: Get the status of Digital Input
Format: int hm_get digital in (
int nRbtID,
int nlOIndex,
int *pnState
)i
Number of Parameters: 3
nRbtID: the ID of the robot, starting from 0.
nlOIndex: the index of 1O,
pnState: status of IO,
Return Value: 0 for success, others are error codes for different errors.
Independent Example
// Get the status of Digital Input 1
int nState = 0;
hm_get digital in(0,1,&nState);
Full example:
/I Get the status of Digital Input 1
char g chBuff[120] = {0};
char* GetDigitalln ()
{
int nRIt = 0;
int nState = 0;
nRIt=hm_get digital in(0,1,&nState);
if(0 !=nRIt)
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return " GetDigitalOut,Fail,;";
}
memset(g_chBuff,0,sizeof(g_chBufY));
sprintf(g_chBuft,"State=%d" ,nState);
return g_chBuff;
}
the result shown in the log:

State=0 (VE: HHEAETHIH 1 FRE
2.25 hm_get_serial_di

Function Description: Get the Input status of the specific Serial Port
Format: int hm_get serial di(
int nBit, int* pState);
Number of Parameters: 2
nBit: IO bits need to be read.
pState: status of IO,
Return Value: 0 for success, others are error codes for different errors.
Independent Example
/I Get the Input status of the serial port (I0=0)
int pState = 0;
hm_get serial di(0,&pState);
Full example:
// Print the Input status of the serial port (I0=0)
char g _chBuftf][120] = {0};
char* GetSerialDi()
{
int nRIt = 0;
int pState = 0;
nRIt=hm_get serial di(0,&pState);
if(0 !=nRIt)
{

return " GetSerialDi,Fail,;";
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}
memset(g_chBuff,0,sizeof(g_chBufY));

sprintf(g_chBuff,"State=%d",pState);

return g_chBuff;

}

the result shown in the log:

State=0  (PS: the data represents the Input status of the serial port (I0=0))

2.26 hm_get_serial_do

Function Description: Get the Output status of the specific Serial Port
Format: int hm_get serial do(
int nBit, int* pState);
Number of Parameters: 2
nBit: IO bits need to be read.
pState: status of 10.
Return Value: 0 for success, others are error codes for different errors.
Independent Example
/I Get the Output status of the serial port (I10=0)
int pState = 0;
hm get serial do(0,&pState);
/A For Example:
// Print the Output status of the serial port (I0=0)
char g _chBuftf][120] = {0};
char* GetSerialDo()
{
int nRIt = 0;
int pState = 0;
nRIt=hm_get serial do(0,&pState);

if(0 !=nRIt)
{

return " GetSerialDo,Fail,;";
¥

memset(g_chBuff,0,sizeof(g_chBufY));
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sprintf(g_chBuff,"State=%d",pState);

return g_chBuff;

}

the result shown in the log:

State=0  PS: the data represents the Output status of the serial port (I0=0))

2.27 hm_get_analog_input

Function Description: Get the Value of Analog Input
Format: int hm_get_analog_input(
int nRbtID,
int nAnalogIndex,
int* pnState);
Number of Parameters: 3
NRDtID: the ID of the robot, starting from 0
nAnalogindex: Index of the Analog input
pnState: the value of the analog input.
Return Value: 0 for success, others are error codes for different errors.
Independent Example
// Get the Value of Analog Input 1
int pnState= 0;
hm_get analog_input (0,1,&pnState)
Full example:
// Get the Value of Analog Input 1
char g _chBuff][120] = {0};
char* GetAnaloglnput()
{
int nRIt = 0;
int pnState= 0;
nRIlt=hm_get analog input(0,1,&pnState);
if(0 !=nRIt)
{
return " GetAnaloglnput,Fail,;";
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memset(g_chBuff,0,sizeof(g_chBufY));
sprintf(g_chBuff,"State=%d",pnState);
return g_chBuff;
h
the result shown in the log:
State=0
(PS: the data represents the value of analog input 1)

2.28 hm_get_multiendat_pos

Function Description: Get the Absolute Position of All joints (Encoder Angle)
Format: int hm get multiendat pos (
int nRbtID,
int *pEndatPos
)i
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pEndatPos: An Array with a length of 6, storing the encoder value of J1 ~ J6.
pEndatPos[0]~ pEndatPos[5]stand for: encoder value (multi-turn calculated) of
J1 ~J6 (counts);
Return Value: 0 for success, others are error codes for different errors.
Independent Example
//Get the encoder output of the robot
int nEndatPos[6] ={0};
hm_get multiendat pos(0,nEndatPos);
Full example:
/I Get the encoder output of the robot
char g chBuff[120] = {0};
char* GetMultiendatPos()
{
int nRIt = 0;
int nEndatPos[6] ={0};
nRIt=hm_get multiendat pos(0,nEndatPos);
if(0 !=nRIt)
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return " GetMultiendatPos,Fail,;";
}
memset(g_chBuff,0,sizeof(g_chBufY));
sprintf(g_chBuft,"EndatPos=%d,%d,%d,%d,%d,%dt" ,nEndatPos[0],nEndatPos[
1],nEndatPos[2],nEndatPos[3],nEndatPos[4],nEndatPos[5]);
return g_chBuff;
}
the result shown in the log:
EndatPos=-8961.000,2391007.000,16206.000,197833.000,0.000,0.000
(PS: the data represents the encoder output of the robot, from J1 to J6)

2.29 hm_get_conveyor_value

Function Description: Get the encoder value of the conveyor
Format: int hm get conveyor value (
int nRbtID,
double* pValue);
Number of Parameters: 2
nRbtID: the ID of the robot, starting from 0.
pValue: encoder value of the conveyor,
Return Value: 0 for success, others are error codes for different errors.
Independent Example
/I Get the encoder value of the conveyor
double pValue ={0};
hm_get conveyor value (0,&pValue);
For Example:
/I Get the encoder value of the conveyor
char g chBuff[120] = {0};
char* GetConveyorValue()
{
int nRIt = 0;
double pValue =0;
nRIt=hm_get conveyor value (0,&pValue);

38



EIYNTT KR LR A R A HansRobot I A< 5 B kY

if(0 !=nRIt)
{

return "error'";
¥
memset(g_chBuff,0,sizeof(g_chBufY));
sprintf(g_chBuft,"Value=%0.3f",pValue);
return g_chBuff;
¥
the result shown in the log:
Value=0.000

(PS: the data represents the encoder value of the conveyor)

2.30 hm_get_state

Function Description: Get the status of the robot
Format: int hm get state (

int nRbtID,

int nStateType,

int *pState

)i

Number of Parameters: 3

nRbtID: the ID of the robot, starting from 0.
nStateType: index of the status of the robot.
pState: status of the robot.

Return Value: 0 for success, others are error codes for different errors.
Independent Example

/I Get the status of Moving

int nMovingState = 0;

hm_get state(0,0,&nMovingState);

// see if the robot is enabled

int nPowerOnState = 0;

hm_get state(0,2,&nPowerOnState);

For Example:

// see if the robot is enabled
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char* GetState()

{
int nRIt = 0;

int nPowerOnState = 0;
nRIt=hm_get state(0,2,&nPowerOnState);
if(nPowerOnState==1 && nRIt==0)

{
return "GetState,OK,;";//the status of Enable/Disable state

}

else

{

return "GetState,Fail,;";

}

}
Index of the status explanation
0 Moving Status, Return: 1: moving; 0: not moving
1 Standby Status (Internal use only)
2 Enable Switch, Return: 1:Enabled; 0:Disabled
3 Error Status, Return: 1Error Occured; 0: No Error Occured
4 Reserved
5 Reserved
6 Reserved
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3 System Reserved Task Functions

N T AR AT DU RAAS p SEBL R S I P58 TAR R ThRE, H AT AL &8 A2
ARG T =R AR GUE S BB RLEE NI 0 = 502 A IR A 1 X
=N ARG L
In order to make it possible for users to implement functions like monitoring,
Han’s Robot control system provides 3 system functions to the users, which the

control system will call periodically.

FI AT ASE JAAS oy B S = A 3R G R B A e LEHLAS N2 R GEAN W 3t
TR TAE, tbaniids 10, ¥t REi%%.
Users can re-implement the three system function, making the system keep

monitoring some specific parts such as 10, booting system .etc.

R AEAERX =D RGUES R H IS while(1)IXFF LAY,
RIGH G N 2R G B A 25 1 X 28 R AT 55 pR A
PS: Do not add endless loops into these functions, the system will call the

functions periodically.

3.1 _SysTask_1

Format:

char* SysTask 1();

3.2 _SysTask_2

Format:

char* SysTask 2();

3.3 _SysTask_3

Format:

char* SysTask 3();
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For Example:
char* movej()
{
double dPos1[6] = {20.0,0.0,0.0,0.0,0.0,0.0};
int nMoveState = 0,nRIt = 0;
nRIlt=hm_movej(0, dPosl);
if(0 !=nRIt)
return "move,1,0,;";
nRIt = hm_ movewaitdone(0,&nMoveState);

if((0 == nRIt) && (0 == nMoveState))

{
IE BN FE K,

¥
else
{

return "error";
¥
return "movej,0K,;";
¥
char* SysTask 1()
{
int nRIt = 0;

int pState = 0;
nRIt=hm_get serial di(0,&pState);
if(0 = nRIt)
{
return " GetSerialDi,Fail,;";

¥
if(pState==1)
{

movej();
¥

return "OK.;";

}
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4 Error Codes

Error Code Explanation

0 2 AT AT Instruction Executed Successfully

1001 HLEs AARAIUG4E the robot is not initiated

1002 FuiAKJG3) the master is not powered on

1003 M52 the Slave is offline

1004 ‘%45 % Safe-stop Triggered

1005 Y3 245 Emergency Stopped

1006 M7 A& L H the robot is not powered on

1007 MUt 4 Error occurred in the slave

1008 Hl7s N H %2 4> %% [8] The robot is beyond the safe space

1009 W73 Nizsl+ the robot is moving

1010 T2 TSR Unidentified Instruction

1011 ZH 4% Parameter Error

1012 %245 1% Format Error

1013 ZERF 2P AT Waiting for the execution of the instruction

1014 10 ANf#4E There is no such 10

1015 W28 AAAFAE There is no such Robot

1016 SocketInValid

1017 WX 2% I Network Timeout

1018 HERRI Connect Failed

1019 f CTZEHE R Serial Port Connection Failed

1020 KK EEHNLE Zero Position is not set yet

001 =R A4 AR 58 The last same instruction is not
finished yet

1022 i [0 DI =% Data In buffer of the serial port is empty

1023 # [1 DO =¥ Data Out buffer of the serial port is empty

1024 SERFHERT waiting timeout

1025 R Error Status

1026 Hl#s N5 1k Robot stopping
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1027 Wlag N L AffEH Robot Disabling

1028 Hl#s AfdifE+ Robot Enabling

1029 IJReA )5 F the function is not available

1030 Ja 8l E WG timeout when initiating the master

1031 W28 A& L H the robot is not powered on

2000 TN#% 2 W failed loading the library

2001 A =S the script is empty

2002 Y4 1R* Compiling error

2003 NI AR Re-load the script error

2004 PR BUCANFAE the function does not exist

2005 PR H iR [B] 2% A4 4R Wrong Return value type of the
function

2006 MissSignall

2007 MissSignal2

2008 ZH AL R Wrong Parameter Type

2009 A E M Did not include header files
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5 Attentions

FERIPLas Nigsl, EPLE NI EREM s o0 F, w Bl k1%
hm_move*$5-% 7 AibHLE Nssh B Abrfi & . KiXisahig <Ml

B DUF L B R
FHP U hm_move* 2 81 [K3E B4R & B, # ] R G5 2 5 45

Moving Done B4R F A4 1& [Hliz s 5 2 18 H
2. ESEF, HPHREERN L—kEshe S, iR
b—iEshh B, SITEH hm reset 15275

To Control the robot move under the situation that the robot is successfully
enabled, users can get the robot move to the target position by sending hm move*
instructions. Here are some facts needed to be noticed:

1. When users are calling hm_move* instructions, the system will not call the
function until it gets Moving Done signal or Error codes.

2. When making the robot move continuously, the user must check if the last move is
finished. If error occurred during the last move, the function hm_reset must be called

to clear the error.
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