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1 Preface

This document describes the specification of the communication protocol and control commands related to
the SOKUIKI sensor series URM of Hokuyo Automatic Co., Ltd.

This specification conforms to the Sensor Communication Interface Protocol (SCIP) and includes some
extensions based on it. In addition, URM has LX mode and LA mode, and some functions in its
communication protocol are limited in LA mode.

2 GCommunication interface
The communication interface of this sensor is Ethernet interface.
® FEthernet 100BASE-T
TCP/IP is used for communication. The factory default for the network address settings are listed below.

IP adderss : 192.168.0.10
Subnet mask : 255.255.255.0
Default gateway : 192.168.0.1
Port number : 10940(Fixed)

Please refer to the product specification for more information related to the communication.

3 SCIP Message

3.1 Communication

In basic communication, the request message is sent from the host to the sensor and the response
message is returned from the sensor to the host. When data for each measurement scan is requested, it is
sent from the sensor to the host system sequentially after the response message corresponding to the
request message. Measurement scan refers to measurement of a scan by the sensor. In each scan, message
sent from the sensor is called scan response message. Scan response message is sent from the sensor to the
host until request message for specified scan or terminate request message is sent.

3.2 Command Code

Message from the host includes a command code. Response and scan response messages are defined for
each command code. The group of request message, response message and scan response message as
function of this code is called command, and determined separately for each sensor. The command code
complying with SCIP is expressed with two uppercase alphabet characters. The command starting with a "%’
character are extended command introduced by Hokuyo Automatic Co. Ltd. Tables 3.2.1 and 3.2.2
command codes.
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Table 3.2.1: Measurement Commands

Command

Request message

Response message

Scan response message

Functi
Code unction parameters status and data status and data
GD Distance Start Step Status
GS acquisition End Step Time
Cluster Count Distance
GE Distance and Start Step Status
|nte.n§|f[y End Step Time
acquisition
Cluster Count Distance and Intensity
HD Multi-echo Start Step Status
dlst.ar.w(?e End Step Time
acquisition
Cluster Count Multi-echo distance
HE Multi-echo Start Step Status
d|§tance_ and End Step Time
intensity
acquisition Cluster Count Multi-echo
distance and intensity
MD Distance Start Step Status Status
MS _ach|3|.t|on End Step Time
with continuous
scanning Cluster Count Distance
Scan Interval
Number of Scans
ME Distance and Start Step Status Status
mte.ngl.ty End Step Time
acquisition
with continuous Cluster Count Distance, intensity
scanning Scan Interval
Number of Scans
ND Multi-echo Start Step Status Status
dlstgpge End Step Time
acquisition
with continuous Cluster Count Multi-echo distance
scanning Scan Interval
Number of Scans
NE Multi-echo Start Step Status Status
d|_stance_ and End Step Time
intensity
acquisition with Cluster Count Multi-echo distance,
continuous Scan Interval intensity
scanning
Number of Scans
URM Series Communication )
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Table 3.2.2: Non—measurement Commands

Command

Request message

Response message

Scan response message

Code Function parameters status and data status and data
%ST State Obtain the current sensor Status
information condition Current condition
BM State transition| Transition to measurement Status
state
QT State transition| Transition to standby state Status
%SL State transition| Transition to sleep state Status
RS Initialization Initialization Status
RT Initialization Partial Initialization Status
RB Initialization Reboot Status
™ Time Time Setup Control code Status
synchronization Time
\AY Information Obtain Version Status
Version information
PP Information Obtain Sensor Status
parameter Sensor parameters
I Information Obtain sensor state Status
Sensors State
%PG Information Obtain synchronization Status

phase value

Phase information

About other commands

URM Series does not respond to below Command code used in other SOKUIKI sensor series of

Hokuyo Automatic Co., Ltd.

SS, CR, HS, DB, and other SCIP 1.1 Command Code
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3.3 Request Message

Besides the command code and parameters, a request message can include a user defined string as well as
a request terminator. Command code is expressed in two or three uppercase alphabet characters. Codes
defines the sensor operation and response data. Parameters vary with the command code and multiple
integers starting from 0. The digit number of each value is fixed and expressed in ASCII character decimal

number. When value of digits number is less than the specified digits number, 0 must be placed in the upper
order digits.

Example: If the number of digits is less than decimal digits
lchar 1,2,3
2 chars 01, 02, 03, 23, 45
3 chars 001, 002, 003, 023, 045, 678, 789

User defined string is an optional character string starting with a semicolon, which can be used for
identifying a message. The characters that can be used for character string following the semicolon are

alphabets, numbers, and six types of characters © ’ (space), ‘.”, ‘_°, ‘+’, ‘=7, and ‘@ . The request

terminator can be either line feed (LF) character or carriage return (CR) character, or both LF and CR as
two characters string code. Figures 3.3.1 and 3.3.2 shows

a request message and a user defined string, respectively. Items displayed in gray box can be omitted.

Request Message

9“.1_1.112|3|4|5|6|?|'| T T T T

CCOOdEi " I‘:)aralﬁ.|Etlers 1 1 1 1 1 u 1 I;' 1 St‘llng RT
command code : 2 character or 3 character code to specify command task.
parameters : command specific parameters.

(Length and meaning differs depending upen the command.)
string : user defined string preceded by semicolon.
RT : request terminater which is either 1 character

of CR or LF, or 2 characters of sequence of CR,LF.

Figure 3.3.1: Request Message Format

User String
0O 1 2 3 4 5 6 7 8 9 10 16(MAX)

I I I I I | | I I I
e string of less or equal to 16 characters
| | | | | | | | | |

Figure 3.3.2: User Defined String

3.4 Response Message

Response message is sent from the sensor to the host system as promptly as possible. Response message
is a data string that is defined by an echo back, status and command code. Each of them is delimited by a
response delimiter. Echo back character string of the request message as it is, request terminator.
Character string a two—character code defined according to the command code and check code for the
two—character code. Then, optional data strings are added depending on the command code. For optional
data string, a check code is added for each response delimiter. The end of response message is a

continuous response delimiters. Figure 3.4.1 shows the basic format of a response message. About sensor’s
specific response message will be described later.
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Response Message

o 1 2 3 4 5 6 7 8 9 10 11
T

:Ijl*n*er:l T parameters

T L
Echo back of "Reauest Messaze] | : IStrlr‘rlg;} RT

T
status |CC|RD
|

| T T T I T T T T T [ T T T T I T T
Data (data definition is command specific, and u the last character must be RD)
| | 1 1 | | | | 1 1 | | | | 1 1 | | | |

RD|

Echo back of "Request Message" :
exact copy of corresponding request message without request terminator.

RD : response delimiter which is 1 character of LF.
status: 2 character string denoting status of the response.
CC 1 character of check code.

Data : command specific data with the last character of RD.
Data may consists of several lines separated by RD code for long data.
Some commands have no data definition.

The last RD denotes the termination of response message which can be recognized

as empty line or sequence of two RD: the data must not have empty line or sequence
of RD, and the last of the data must be single RD.

Figure 3.4.1: Response Message Format

3.5 Scan Response Message

There is a request command code to obtain scan data for multiple scans in continuous
mode. During this, sensor only sends response message without measurement data to the
host. Then, sensor sends the measurement data of each scan to the host as a scan
response message. The scan response message has the same format as that of a response
message. Note that echo back part, will not be same as the character string. It will be

partially changed. The status consists of two—character code which shows the sensor

measurement status for each scan and check code. Figure 3.5.1 shows the basic form of
the scan response message.
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Scan Response Message

0O 1 2 3 4 5 6 7 8 9 10 11 .-
codz " [parameter modified echo back of "Request Message® | ;' _string [RT
= arameter FI‘IIO | IIe ec C)I acl Q e:que? essage '

status|CC |RD

L} T T T I | T I | T I | T I | T
Data (data definition is command specific,and Rhe last character must be RD)
1 | 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1

RD| parameter modified echo back of "Request Message" :

parameter modified copy of corresponding request message without request
terminator. The modified parameters denotes scan status of the response.
Definition of parameter modification is command specific.

RD  : response delimiter which is 1 character of LF.
status: 2 character string denoting status of the response.
CC  : 1 character of check code.

Data : command specific data with the last character of RD.
Data may consists of several lines separated by RD code for long data.

The last RD denotes the termination of response message which can be recognized
as empty line or sequence of two RD: the data must not have empty line or sequence
of RD, and the last of the data must be single RD.

Figure 3.5.1 Scan Response Message Format

3.6 6-bit Encoding
In SCIP, numerical representation is converted to ASCII character by 6-bit encoding in order to
compress the data send to the host. Converting a 6-bit (0 to 63 or 0x00 to 0x3f in hexadecimal) into ASCII
character (0x30 to 0x6f range) by adding an offset 0x30 is called 6-bit encoding. For example, 26 (0x1a) is
expressed in 6 bit encoding as 0x4a, which corresponds to the alphabetic character “J”.
Oxla + 0x30 = 0x4a(’J’)

3.7 Check Code
Check code corresponds to the sum of the 8 bit integer values of the target character string, then lower
order 6 bits represent 6 bit encoding as a single character. Here is an example of the check code of a
character string ABC012. The sum of all characters is 0x159. Then, changed the lower order 6 bits to 6 bit

»

encoding, check code “I” can be obtained.

)A) ,B, ’C) )O) )15 72)
0x41 + 0x42 + 0x43 + 0x30 + 0x31 + 0x32 = 0x159
0x19 + 0x30 = 0x49

ny

Response message and scan response message, check code is calculated using the character string
between the response delimiters. Then, check code is inserted between character string and follows
immediately with response delimiter.

3.8 Character Encoding
The numbers included in response message or measurement data of scan response message returned to
host represents with 0 or more than 0 integers. In SCIP, character encoding method is used in order to
compress the data sent to the host. In the character encoding method, the numbers are divided in groups

URM Series Communication )
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of 6 bits and transformed using 6-bit encoded characters. 6 bits encoding result arranged in the higher
order to lower order bits. If the number of characters after encoding is two, it is called “two character
encoding”. If three, it is called “three character encoding”, and if four, “four character encoding”.

Here is an example of encoding 1234. Figure 2.5 shows the syntax of character encoding. Express 1234
(0x4d2) in binary and divide it into the groups of 6 bits. Insufficient upper bits are padded with 0.

1234 = 0100 1101 0010 = 010011 010010
0x13  0x12

Then, use 6 bit encoding to represent them, character string “CB” can be obtained.

0x13 + 0x30 = 0x43 0x12 + 0x30 = 0x42
YC’ )BY

Character Encoded Data

o 1 2 3
I
CED2

CEDZ2: Two character encoded 12 bit data.
CED? CED3: Three character encoded 18 bit data.
. L CED4: Four character encoded 24 bit data.

Figure 3.8.1: Character Encoded Format

3.9 Time stamp
Sensor has an internal counter, and its value is known as “time”. During this time when the sensor time
is requested then used time stamp information of measurement data. Time is a 24-bit integer value
represented using 4 characters encoding. This time value together with check code and response delimiter
is called time data. When this 24 bit counter over run, it returns back to 0 and count continues. Figure
3.9.1 shows the time data.

Time Data

1] i 1 i 2 : 2 4 5 time : 4 character encoded sensor time.
Him - CC : check code.
L e CC|RD RD : response delimiter.

Figure 3.9.1:Time Data

3.10 Measurement Data
3.10.1 Step Data

One scan measurement data, for response message and scan response message of measurement command,
is collection of data obtained for each measurement step. In the case of request messages for grouping of
steps, data is not obtained for each step but for each group of adjacent steps. Both forms are called step
data. Measurement data of each step has four types: distance, distance—intensity pair, multi—echo
distance and multi—echo distance—intensity pair.

URM Series Communication
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Distance

Distance data is in mm unit, represents in 12-bit data (Maximum 4095 (mm)) and 18-bit data
(Maximum 262143 (mm)). Each of them is represented in 2 character encoding and 3 character
encoding. Also, defined the maximum return value of the sensor, returns the maximum value if
exceeds the value. Figure 3.10.1.1 shows the distance datum format.

Character Encoded Distance Data
1] , 1 2
distenees distance: two character or threas character encoded distancs datum.

I 1
distmnces

Figure 3.10.1.1: Distance Datum Format

Distance Intensity pair

Distance data, reflected intensity data can also be obtained. The reflected laser intensity is
18-bit data, and represents in 3 characters encoding. Intensity is the reflected strength of the
laser. Sensor intensity output depends upon the internal characteristics of sensor’s light
receiving element and amplifier circuit. This value is relative: the higher the energy of the
received laser light, the higher the intensity value reported by the sensor. In response
message or scan response message, always return in distance and reflected intensity. Each
represent in 3 character encoding in the order of distance and intensity. This is called a
distance—intensity pair. Figure 3.10.1.2 shows its form.

Cl'lﬁimﬁer Encoded Distance and Intensity Pair

1 2 3 4 5 |Jistsnce : three character encoded distance datum.
‘ d'“a’“e ntensity pair__| | jrybenmity - three character encoded intensity datum.
mee | intensity | gistence-intensity pair - adjcined distance and intensity.

Figure 3.10.1.2: Distance-Intensity Pair Format

e Multi—echo
The SOKUIKI sensor is able to receive multiple reflected waves for every single step (laser beam),

and obtain distance information for every one of those reflections. Receiving multiple distance

information is called multiecho. In the step grouping mode, the multiecho data for the step with

the smallest distance in each group is returned. The form of the multiecho data includes distance

data or distance—intensity pair data ordered from the smallest distance obtained among all the

echoes. If there is data for more than one echo,

&’ is used as separator. The maximum number

of data that can be returned by one step depends on the sensor specification. Figure 2.9 shows

the format of multiecho data.
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Multieche Examples

9 1 2 3 4 5 &6 F 8 9 10 11 12 13 14 15 16 17 ...
1 T
distance | &' dﬁlstmnlce g difatmnlce d‘lftnnr:@ di;stnnsce &
I ]

] 1

=2 ey e
. , The d third -
The first group {three schoss) sezgsmg)lmup the third group
g 1 2 3 4 5 @& 7 8 9 10 11 12 13 14 15 16 17 18 ...
dlstance—lntenstty pair _ | g | dlstance—lntenst{y pair _ | | d|5tance-|nten5|‘ty pair _ | T
e | intensity digtance | infengity | distance | intensity | { |
b The first group{tweo echoeas) o The second group ...

Figure 3.10.1.3: Multi- Echo Data Format

3.10.2 Scan Data

Measurement data in a response message or scan response message is considered as one scan. One scan
data consists of either distance, distance—intensity pair, multi—echo distance or multi—echo
distance—intensity pair, in the order of each step. For distance or distance—intensity pair, fixes the data
amount with number of steps and message length. However, for multiecho data, the number of data varies
by step for each scan. Therefore, the message length will differ between scans.
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3.10.3 Block Splitting
When the message length of each scan becomes very long, in SCIP scan data is divided into 64 character
group and response delimiters are inserted. Divided character string is called block data. In each block, a
check code and a response delimiter are added and that is called a block. This operation is called block
splitting. Character string of each block is 66 characters. However, as the length of scan data is not always
an exact multiple of 64, only the last block might have less than 64 characters in length. Figure 3.10.3.1
shows the block.

1 L] 1 ]

I [ I L | I I I 1 T L] I 1 L] ] 1 1
u . @m@ @a.m“ndhmi aff xiiﬁshapca ar @iﬁtanﬁmdn'tens“lty pﬂair ar mg]ﬁﬂﬂsho

—__ L

Dirvidinig into bladks.
O and RD are zdded at the end of each block.

e

B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 .. 64 65 66
] I I I ] [ I ] I I 1 | I 1 1 1 1 |
The first block. 64 characters _ CC (RD
—t—t—+—+— ﬂ".ﬁ'dhﬂlndg.ﬂ ME ) ﬂs —+— ﬂl} ey
1 i I I 1 I I I I I I ] I I ] 1 [\
1 I ] [ I ] [ I [ ] I ] | 1 ] 1 H‘-:‘l
| cc |RD
—_——
Tha last block may net be the full size black. cc |rD
] ] ] il [ il I Il | Il I ] Il ] i i L i

Figure 3.10.3.1: Block Format

4 LA Mode

The commands that can be used during LA mode are limited to the following.

The following commands are used for measurement acquisition
® Distance acquisition command (GD,MD)
® Distance and intensity acquisition command (GE,ME)

The following commands are used for information acquisition
® Version acquisition (VV)

® Sensor’s parameters acquisition (PP)

® Sensor’s state information acquisition (II)

The following commands are used for sensor’s state change

® Transition to measurement state (BM)

® Stop continuous mode and move to Normal measurement state'(QT)
® Sensor reboot (RB)

! Only the steps of predefined area will return to measurement status.

URM Series Communication
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5 Command Specification

5.1

The command of SOKUIKI sensor series of Hokuyo Automatic Co., Ltd. are grouped into the following

Command Types

categories.

e Measurement command

This command is used to return measurement data upon request. The command codes in Table
2.1, GD, GS, GE, HD, HE, MD, MS, ME, ND and NE belong to this category. These
measurement command are further divided into the subcategories of measurement data acquisition
command and measurement data acquisition with continuous scanning command.

e Measurement data acquisition command

This command used to return measurement data when the sensor is in measurement state. Only
this command is valid when the sensor is in measurement state. This command includes
measurement data in the response message, and completes the communication upon request and
response. GD, GS, GE, HD and HE command codes belong to this category.

e Measurement data acquisition with continuous scanning commands

This command used to start measurement upon request and in each scan returns measurement
data of specified scan number. When sensor is in standby (idle) state or measurement state,
switch to measurement scan response state. This command is used to return measurement data as
scan response message. Completes the communication when finishes specified scan number or
when termination of measurement is requested. MD, MS, ME, ND and NE command codes belong
to this category.

State transition command
This command defined in particular is used to change the state of the sensor. BM, QT, and %ST
command codes belong to this category. Note that measurement data acquisition with continuous
scanning command and time synchronization command can change the state.

Initialization command
This command used to initialize (reset) the sensor internal parameters as well as switch to standby
state. RS, RT and RB command codes belong to this category.

Setup command
This command used to change the parameters of the sensor. SS, CR and HS command codes
belong to this category. Although, URM Series does not respond to the command.

Time synchronization command

This command is used to synchronize time with the sensor time. TM command code belong to this
category. Time synchronization is performed in time synchronization state, therefore TM
command also changes the internal operation state of the sensor.

Information command
This command is used to obtain version information of the sensor. VV, PP and Il command codes
belong to this category.

Title
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5.2 Sensor Operation States

Starts in standby mode, after power supplied to the sensor and the operation state will change depending

on command type. These are the following operation states.

Booting state and Waking—up state

The transitional state until the scanner becomes ready for measurement. When the scanner
becomes ready, switch to next state automatically.

Standby state
The sensor is not measuring but in the state to start measurement. The laser is not emitting.

Signal scan state
The sensor measures data for all measurement possible steps. If BM command is received during
standby state, the sensor switch to measurement state. During this state, the laser emits and
sensor measures all measurement area when sensor receives measurement data acquisition
command, returns the latest measurement data.

Multi-scan state

Starts measurement and in measurement scan response state. When sensor receives measurement
data continuous acquisition command in standby state or measurement state. In this state, sensor
scans the specified measurement area, scan numbers and return the scan response in each scan.
In this state, if measurement data continuous acquisition command is received, changes
parameters of measurement area and scan number continuous the measurement with the changed
parameters. Sensor switch to standby state when the specified scan number is completed or when
receives scan stop command.

Time synchronization state
Synchronize possible state with the internal timer of the sensor. Sensor switch to this state after
receiving time synchronization command. While in this state, responses to time queries are sent
with minimum delay.

Sleep state
This state is for low power consumption mode. Stops the scanner, and does not emit the laser.

Abnormal state

When detects sensor’s abnormal state, sensor switch to abnormal state from other state.

Unstable state
If normal measurement cannot be performed due to some interference, sensor tries to recover
during certain period (from few sec to 10 sec).Even sensor remains temporally in this state and
sensor reply the status.
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Figure 5.2.1 shows the sensor’s transition state diagram. The state transition command, measurement
command as well as time synchronization command changes the sensor state. Whether the command can be
accepted or not complies with the state transition diagram. Regardless sensor status RS, RT and RB

command operates exceptionally in the following ways:

e The initialization command RS and RT return the sensor to initialization state therefore sensor

switch to standby state from any state except abnormal state.

e When RB initial command is received, restarts the sensor from any state, and switch to standby
state. However, it requires a special procedure to use it. Withinl second, 2 request message should
be sent and their corresponding response message should be received. Otherwise, the sensor

continues to be in the same state and does not reboot.

STAR . Error detected
e T '{::| at any state
iy Error_detected 3
Power-0On
RE command:
sensar rehboot T
C 5leen D
¥3L command: =7 T ;
switch to sleep state 7 command -
e starts rotation of the motor
N
e ¥
- . - -~ e T
« Booting / ¢ Waking_up )
T m—— - ‘,fff - - ——— - ______.—"'
e T I —
. 7 7 motor is stable
motor is stable -

7 " TH command (D) :start of

e —— . e e
o ~ time synchronization — . . —.
C Idle ,.,\"_-_-( = (_ Time_adjustment \-

e ——— __ Thcommand(2): T— —
M \::" end of synchronization
HN*—::\"\
BM command: | OT command: \‘x\ o connand :
3;:;Erz:cﬂent Ezgsﬂiement \\ end of measurement state or
last response of MO .NOcommand
WO, NOcommand (request § &~ "~
measurement and \“u\\‘m\
start of scan response h “
l"l lll »‘:‘!\:::\ -
r\.---_- Single scan ----.H“_ = (i Mulfi_scan :J
e T MO,NOcommand(reques Y —
A measurement and start of /7 PR
:.\ SCan response I'\ Y. o J
A _
" b dat WOI.HO command MO ,NO command
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5.3 Operation Priority

5.3.1General Status Codes
The common status codes for command are described below. In general, if a request cannot be normally
processed, a status other than “Accepted” is returned, and requested operation is not performed.

o Accepted (code 00)
A request is accepted normally. The command is received in a valid state and performs specified
operation if parameters are correct. In some case includes state transition.

e Error-abnormal-state (code OL)
The sensor is in the abnormal state therefore request cannot be received. The code that shows
abnormal type condition can be checked sensor information acquisition state command.

e Error—unstable (code OM)
The sensor is in unstable state therefore requests cannot be received. The code that shows
abnormal condition type can be checked by sensor information acquisition state command.

e Error-command—not—defined (code OE)
The command specified in the request message is not defined (unknown).

e Error-command—not—supported (code 0F)
The command specified in the request message does not support in the current sensor.

e Error—denied (code 10)
The command specified in the request message cannot be received in the current sensor state.

e Error-user—string—long (code 0G)
User defined string length is too long.

e Error—user—string—character (code OH)
User defined string has a problem.

e Brror—command-short (code 0C)
The request message length is shorter than expected, according to the existing definition.

e Error—command-long (code 0D)
The request message length is longer than expected, according to the existing definition.

e Brror—parameter (code 01, 02, 03, 04, 05, 06, 07)
The request message has a problem.

URM Series Communication )
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5.3.23.3.2 Operation Priority

According to the sensor conditions, requests and responses is controlled by the following actions.

Operation priority order, lower value is of higher priority.

1. Measurement is not performed immediately, after power supplied to the sensor and does not emit the
laser.

2. An unknown command was received and sensor returns Error—command-not—defined status. A
command defined in this protocol specification but does not supported by the current sensor is
received and sensor returns Error—-command—not—supported status.

3. PP, 1I, VV, ST and RB can be received at any sensor state.

4. Sensor is in abnormal state and returns Error—abnormal-state status.

5. Reset commands (RS, RT) can be received at any sensor state, except abnormal state. The software
reset (RS, RT) commands can be accepted during unstable state. During unstable state, transition to
standby state command (QT) can be received.

6. Sensor is in unstable state and returns Error—unstable status.

7. A known command was received but cannot be processed in the current state, and sensor returns
Error—denied status.

8. User defined string is too long and sensor returns Error—user—string—long.

9. User defined string could not be parsed and sensor returns Error—user—string—character.

10. The received request message length is too short and sensor returns Error-command—short status.

11. The received request message length is too long and sensor returns Error—-command-long status.

12. Parameter in the request message has a problem and sensor returns Error—parameter status.

13. The command was successfully received and sensor returns the Accepted status.

] URM Series Communication
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5.4 General Command
Several defined command have common features.

e [nitialization state
Laser does not emit immediately after power supplied to the sensor.

e Distance unit
Distance data unit is in mm in all messages.

e Maximum distance value
Maximum distance data in the messages depends on bits used to express data and sensor model.

When using 2 character encoding, 12 bits are used to represent distance, therefore maximum value
is 4095 mm. When using character encoding, 18 bits are used to represent distance, therefore
maximum value is 260000 mm or above, however, actual maximum distance obtained by the sensor

can be shorter.

e  Operation parameter
Sensor memorize the default value of operation parameters. Operation parameters, such as

transmission speed, scanning speed and sensitivity, can be changed by corresponding command.
However, during reboot of the sensor, returns to default value. Note that there is no parameter

that can be changed for this product.
(URM Series)

e Common status codes for measurement with continuous scanning commands
Continuous scanning acquisition command scan response message have several status codes, and

they are shown in Table 5.4.1.

Table 5.4.1: Common status codes for measurement with continuous scanning commands

Status Description

99 Normal scan response message

0L Abnormal scan response message due to failure

OM Abnormal scan response message due sensor unstable

URM Series Communication
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5.5 GD, GS Measurement Commands: Distance Measurement

When sensor receives request message is sent for GD, GS command, return distance data as response
message data. These commands are valid when the sensor is in measurement state. Before using GD, GS
command, the laser must be ON first using BM command. While the laser is emitting, performs
measurement and saves scan data all the time. During measurement of scan data, returns the latest
completed data. GD, GS command request message parameter are shown in Table 5.5.1.Scan response
message status as shown in Table 5.5.2.

Table 5.5.1: GD, GS Parameters in the request message for GD, GS commands

Order Description Length Name
1 Position of the starting step 4 start
2 Position of the ending step 4 end
3 Number of grouped steps 2 grouping

Regarding these parameters, the following regulations apply:

e Measurement obtained at the starting step position is included in the data.

e Measurement obtained at the ending step position is included in the data.

e [f the number of steps in the group is 0 it is regarded as 1.

e The measurement value representing the group is the smallest distance value in the group. In this
case, measurement error codes (distance values outside the scan area) are not considered.
However, if all the distances for the steps in the group are error codes the smallest one is returned.

Table 5.5.2: GD, GS command status and description

Status Description
00 Normal.
01 Non-numeric characters in the starting step.
02 Non-numeric characters in the ending step.
03 Non-numeric characters in grouped steps.
04 End step is greater than maximum step.
05 Start step is greater than end step.

The response data of GD, GS command scan response message includes time data and distance data split
into blocks. However, if the status in the response message has an error, time data and distance data are
omitted. The main difference between GD and GS command is format of response message. GD command
uses 3 character encoding 18 bits to represent distance data, while GS command uses 2 character encoding
12 bits for distance data; the smaller bit length the shorter response message. Although the maximum
distance of GS command is small, transmission time is also small, which is desired for some applications.
Figure 5.5.1 shows the sequences of response message parameters. In the figure user defined string, time
data and distance data block in gray field can be optional.
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GD.GS request message
0 | 1 2 3 4 5 6 | 7 | 8 | 9 10 11 : |
8 g start end grouping ;' string RT‘
1 1 1 1 | |
GD.GS response message
0|123456|?|8|9 lOll...I |
8 g start end grouping ':'  string RD‘
I | | | | |
status|CC |RD
|
| time CC|RD
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 .. B4 65 66
T
character encoded and bIock dl\.-'lded dlstance data {theflrst bIock] u CC|RD
GD 3dwaracter encoded GS 2 character encoded I | | I u CC|RD
| | T T T I | | T T T T T T | | T u CC RD
-+
the last block may not be the full size block. u CC|RD
| 1 1 1 1 | | 1 1 1 1 | | 1 1 1

|
RD

Figure 5.5.1: GD, GS Message Format
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5.6 GE Measurement Command: Distance and Reflected Intensity Measurement

GE command operates in the same way as GD, GS command. Request message command parameters are

also same as in Table 5.5.1. The difference

is that the response message returns not only

distance—intensity pair but also distance. Both distance and intensity data are represented using 3

character encoding of measurement data.

Measurement value representing the group of steps is

distance—intensity pair with minimum distance value in that group. Figure 5.6.1 shows the sequence of

string containing parameter and data in message format. In the figure user defined string, time data and

distance—intensity pair data block in the gray field can be optional.

ﬂnulzalﬂlﬁﬁl?ﬁglﬂlllml :
= I E i gﬂ?‘m ] i e?d 1 wmintrm v | St';ing RT
1
GE response messags

tnul EEBIﬂHE ﬁl? EJQ 1&11,,. :

G E start i eml i tgmupmg ' string |RD
atus |z | RDY
1 tirne CC|RD

uD123456?891@1112‘1‘3141516.,,646566
Sequence of mulh echo dlstance-intenﬂty pa:rls dnnded |nto blocks u CC|RD
l l l l l [ I 'I l l l l l I l l i
I 1 1 1 1 1 1 L 1 1 1 1 L [ 1 1 u CC RD
T T . T T T T 1 T - T T T T . T T - 1 T ‘(I‘ CC RD
11—
the last block may not be the full size block u cc|rD

1 1 1 1 1 | 1 1 1 1 1 1 1 1

Figure 5.6.1: GE Message Format
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5.7 HD Measurement Command: Multi
HD command operates in the same way as the GD, GS commands.

—echo Distance Measurement

The parameters in the request

message of the command are also the same as those in Table 5.5.1. The difference is that the response

message returns multiecho distance, not distance. Multiecho distance data is represented using 3 character

encoding of the measurement data. The measurement value representing the group of steps is multiecho

distance having the smallest distance value in that group. Figure 5.7.1 shows the basic syntax of the

response message parameters and their order. Those fields which can be optional (user defined string, time

data and multiecho distance data block) are presented in gray in the figure.

i] | 1 2 3 4 5 @ : ¥ 8 ‘9 ’1@ 11 R

w;w ; ﬂimﬂtn ﬂ e{m] 1 mm&mmg ' string |RT

0 1 2 3 4 5 & F & § 10 11 ..
T T T T T T L T T,

w Il mw mrt 1 i E!iﬁél 1 g‘mlﬁpﬂm I;I 1 St';lng Hn

stabus|cC [RD
 time cc|rD

[i] 1 2 3 4 5% & F 8B 9 1{5 ]l.l 12 13 1.4 15 15 ... B4 65 68
Seqpenqe of 3 qharacte,r en,codpd mult;echp dlstanpe qata is u CC|RD
divided 'into blocks: u cclrp
1 1 I 1 1 1 1 1 ] 1 1 1 1 1 1 1
T T T T - T T - T T - T - T : T T T T T T T T -

| ; | CC|RD
the last block méy not be the full size block. ' ' ' ' ' CC|RD
1 1 I 1 L 1 L

Figure 5.7.1: HD Message Format
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5.8 HE Measurement Command: Multi—echo Distance Measurement

HE command operates in the same way as the GD, GS commands. The parameters in the request

message of the command are also the same as those in Table 5.5.1. The difference is that the response

message returns multiecho distance—intensity pair, not distance. Both distance and intensity data are

represented using 3 character encoding of the measurement data. The measurement value representing the

group of steps is multiecho distance—intensity pair having the smallest distance value in that group. Figure

5.8.1 shows the basic syntax of the response message parameters and their order. Those fields which can

be optional (user defined string, time data and multiecho distance—intensity pair data block) are presented

in gray in the figure.

HE request message
@ 1 2 3 4 5 B 7 & 9 10 11 .. :
I I I T ] I I T B
W ’IME 1 m L 1 E]?]d | [ﬂmgptng l;l Strlng H-r
1
@ 1 2 3 4 5 B 7 8 9 10 11 ..
I T | T ] I I 1) T =
W E shart n end -slmipm@ ;' string |RD
1 1 1
staitus|oC | RD
" time cc|rD
1 1 1
U 1T 2 3 4 5 & F & 9 10 11 12 13 14 15 16 .. B4 65 66
Sequence of multi-echo distance-intensity pairis divided into blocks. l CC|RD
T I L) T T T I I 1 | T T I I Ll L) l | CC RD
“ILILI iyl,l’llulul’l l"l"llll‘i‘l‘
u CC|RD
—t—— 11— i =
the last block may not be the full size block. CC|RD
1 L 1 1 1 1 || 1 1 1 1 1 1 1 1 1

RO

Figure 5.8.1: HE Message Format
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59 MD, MS Measurement Commands: Distance Measurement with Continuous

Scanning

These commands are used to start scan with specified conditions in the request message and returns

scan response message in each measurement scan. These commands are valid during standby state,

measurement state and measurement scan response state. It is not necessary to use BM command to turn

ON the laser before using MD, MS command. MD, MS command request message parameters are as shown
in Table 5.9.1 MD, MS command response message status is shown in Table 5.9.2.

Table 5.9.1: MD, MS command status and description

Order
1

2
3
4
5

Description
Position of the starting step
Position of the ending step
Number of grouped steps

Number of scans to skip

Number of measurement scans

Length Name
4 start
4 end
2 grouping
1 skips
2 scans

Regarding these parameters, the following regulations apply:

e Measurement obtained at the starting step position is included in the data.

e Measurement obtained at the ending step position is included in the data.

e [f the number of steps in the group is 0 it is regarded as 1.

e The measurement value representing the group is the smallest distance value in the group. In this

case, measurement error codes (distance values outside the scan area) are not considered.

However, if all the distances for the steps in the group are error codes the smallest one is returned.

e Scan skip count is the number of scans to skip (not scanned) during measurement.

e Scan count is the number of measurement scans. In case of 0 it means unlimited scans, therefore

use QT command (switch to standby state) to stop the measurement.

Table 5.9.2: MD, MS command status and description

Status

Description

00
01
02
03
04
05
06
07

Normal.

Non-numeric characters in the starting step.
Non-numeric characters in the ending step.
Non-numeric characters in grouped step.
End step is greater than maximum step.
Start step is greater than end step
Non-numeric characters in scan skip count.

Non-numeric characters in measurement scans count.

] URM Series Communication
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If there is no error in the response message, the sensor will send measurement information in the scan
response messages until scanning process ends. However, if there is delay in communication, some of the
scan response messages might not be sent. Information about the number of pending scans is included in
every scan response message, so it is possible to verify if a scan response message was not sent. In the
very last scan response message sent, the number of pending scans must be 0.

The basic format of response message does not include measurement data. In scan response message
includes time data and measurement data, however, if in error status, both time data and measurement data
are omitted. The scan response message includes a character string portion called echo—back; in this
echo—back, scan count part is changed to remaining scan count all the time. In remaining scan indicates
how many more scans remain to be read, not including the current message. In last scan response message,
remaining scan count is set 0, when scan count is unlimited, the remaining scan count is 0 all the time.

When sensor is in unstable condition, it tries to recover. During recovery, scan response message with
status showing the unstable condition is returned. When sensor returns to normal condition, scan response
message is returned with normal status. If sensor switch to abnormal state, scan response message with
status showing the abnormal condition is returned and scan response message is ended.

In response data of MD, MS command scan response message includes time data and distance data split
into blocks. However, if response message has an error, time data and distance data are omitted. The main
difference between MD and MS command is response data format. MD command uses 3 character encoding
18 bits to represent distance data, while MS command uses 2 character encoding 12 bits for distance data;
the smaller bit length the shorter scan response message. Although the maximum distance of MS command
is small, transmission time is also small which is desired for some applications. Figure 5.9.1 shows
sequences of response message parameters. In the figure user defined string, time data and distance data
block shown in gray field can be optional. Also, remaining scans are presented in gray hatching in the
figure.
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5.10 ME Measurement Command: Distance and Reflected Intensity Measurement

with Continuous Scanning

ME command operates in the same way as MD, MS command. Request message command parameters are
also same as in Table 5.9.1. The difference is that the response message returns not only distance but also
distance—intensity pair. Both distance and intensity data are represented using 3 character encoding of
measurement data. The measurement value representing the group of steps is distance-intensity pair
having the smallest distance value in that group. Figure 5.10.1 shows the sequence of response message
parameter. In the figure user defined string, time data and distance—intensity pair data block in gray field
can be optional.

@ 1 2

2 4 5 & F 8 B 10 AL 12 13 14 ..

T T T i T T T ~ T T T

W CE" Tt &l Gl zoaEns | ' string |RT
I il ] ] ] 1 L i i L 1

@lu]IL Qﬂilaﬂuﬁ &El?liﬁla 1&111]213]14..,' :

W CE* S . E};Ld e pa | HEANE ':" sl:rling

ststus |or |RD

RO

o 1L 2 3 4 5 & 7 & 9 1-@11121314..;‘ :

W CE* start " end = |erousingii Pe0dno | 5t sting |RD
Il ! L L

st [oc [ro
I tir]ne . CC|RD

o T F ¥ 4 " & F # 9 10 11 12 13 14 15 16 .. &4 &5 &8
1 1 ] I L] ] I T ] ] 1 T L] 1 | T 1 1
Segyence of 3 characfer encoded distapce and jntepsity, , , | u \ CC|RD
divided intoblocks. *~ ' " " " T b T T b u > cc |[rRD
1 1 1 | 1 1 | 1 1 1 1 1 1 1 1 1 1 1
1 1 1 I 1 ] I ] I L) 1 ] L 1 ] Ll 1 u 1 cc RD
Il e | (s e et s Pt gl It et e s et e it
the last block may not be the full size block. u CC [RD

1 L 1 1 L | 1 L 1 ! 1 L 1 1 1 1 1
RO

Figure 5.10.1: ME Message Format

Title

URM Series Communication
Protocol Specification

C-42-04403

Drawing No

28,46

@ HOKLIYD AUTOMATIC CO.LOD




5.11 ND Measurement Command: Multi—echo Distance Measurement with

Continuous Scanning
ND command operates in the same way as the MD, MS commands. The parameters in the request
message of the command are also the same as those in Table 5.9.1.The difference is that the response
message returns multiecho distance, not distance. Multiecho distance of the measurement data is
represented using 3 character encoding. of the measurement data. The measurement value representing
the group of steps is multiecho distance having the smallest distance value in that group. Figure 5.11.1
shows the basic syntax of the response message parameters and their order. Those fields which can be
optional (user defined string, time data and multiecho distance data block) are presented in gray in the

figure. Also, remaining scans are presented in gray hatching in the figure.

B 1 & 3 &4 5 B 7 @ 2 1% 11 12 13 14 ..
T T T T T 1 T
E U [gm! mmmllmm BEaEns | ' string |RT
] 1 I 1 il I 1 1 1 1
g 1L 2 3 4 §F B F & 1@ 11 13 13 14 ... ,
T T ] T ] )
Wﬂ ] Ew I 1 | il Ielnﬂ Il m Ii g ';! 1 Sl:"Iing HD
I
status | o [RD
R
B 1 2 3 4 5 B ‘? & 1% 11 312 13 14 ..
L L =1 A
el L L I Qtal"t L I Iﬁ]"I.d il ﬁ,lf&ﬂ.hafﬂlﬂl ‘ |m5:r‘:.lalrr;| i3 L strling HD
status | o [Ro
~tme  |cc|rD
L 2 3 & 5 B 7 & =] 1@ ]Ll ]2 13 14 15 18 g4 B85 &8
I 1 I 1 1 1 ] 1 I
| Se,quepcegf3gharacter enqodeﬂ mqlneqho cﬁstance data,ls P u 1 CC|RD
' divided into blocks! ' b u " lecclrp
1 1 1 1 1 L L ] L 1 1 1 L 1 ' ! 1 L
tJl lul lyl“IdI 'ldl lyl IHIBIJI [’l““l“
| [ 1 | 1 1 ] 1 [l 1 1 1 L 1 1 1 1 u [ CC RD
T T T T T ) T T Ll ) T T T T T T T T T
the last block may not be the full size block. u CC|RD
L L 1 1 L L 1 'l 1 ] 1 L 1 1 L 1 L
R
Figure 5.11.1: ND Message Format
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5.12 NE Measurement Command: Multi—echo Distance and Reflected Intensity

Measurement with Continuous Scanning

NE command operates in the same way as the MD, MS commands. The parameters in the request
message of the command are also the same as those in Table 5.9.1. The difference is that the response
message returns multiecho distance—intensity pair, not distance. Multiecho distance—intensity pair is
represented using 3 character encoding of the measurement data. The measurement value representing the
group of steps is multiecho distance—intensity pair having the smallest distance value in that group. Figure
5.12.1 shows the basic syntax of the response message parameters and their order. Those fields which can
be optional (user defined string, time data and multiecho distance—intensity pair data block) are presented
in gray in the figure. Also, remaining scans are presented in gray hatching in the figure.

01 2 3 4 5 B ¥ B 3 10 A1 12 13 14 .,
] ] L] 1 L L T
T OCE sEt | end ] 2 Em 5

Il Il [l ] [l (| I 1 1

@ 1 2 3 4 5 & 7 & B 10 11 12 13 14 ..
L L T T T L 5
WE] i | end ﬂm ‘.nml 5f§iﬂﬁ| 5 sting | RD

Il il [l 1 I i

@ 1 ¥ 3 4 5 & ¥ # 8 10 11 12 13 14 ..
LI |

I ﬂu e ! .‘Eﬂ:ﬂ! rt ' y . -ﬂl,mﬂ _Ipenaing L ! ;
Jlmi 1L IE L [l El:]'d I H‘g"a‘:‘m | sca.ms ' 1 Stl;lng R—ﬂ
L}
sitaiture | CIT | RO
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" time cc |rRp
L L L
o I 2 3 4 5 & F OB 8 10 11 12 13 14 15 16 .. &4 &5 €8
] 1 1 I ] ] I L L] I 1 T LI 1 ] Ll 1 1
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1 1 1 i 1 L i 1 1 L 1 L 1 | L 1 | 1
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1 1 L 1 1 L 1 L. L L 1 L L 1 1 L 1 L
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Figure 5.12.1: NE Message Format
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5.13 %ST State Code Acquisition Command

This command is used to return sensor current state a code of 3 characters. It is valid in all different
state of the sensor. %ST command response message status is shown in Table 5.13.1. %ST command
response message has no parameter. Also, response message consists in 3 character code which

corresponds to sensor current state. 3 character state codes list is shown in Table 5.13.2.

shows the sequences of response message parameter.

Table 5.13.1: %ST command status and description

Status Description

00 Normal.

Table 5.13.2: State codes

Status Code

Description

000
100
001
002
102
003
103
004
104
005
006
900

ST request message

Standby State

Standby to unstable state

Booting state

Time adjustment state

Time adjustment to unstable state
Single scan state

Single scan to unstable state
Multi-scan state

Multi-scan to unstable state
Sleep state

Waking-up state (Recovering from sleep state)

Error detected state

Figure 5.13.1

0 1 2 3 ..
WS "TI i string (RT
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5.13.1: %ST Message Format
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5.14 BM State Transition Command: Transition to Measurement State

This command is used to switch the sensor to measurement state and starts measurement emitting the
laser. This command is valid, when sensor is in standby state. BM command request message has no
parameter. Also, response message does not include any data. BM command response message status of
BM command is shown in Table 5.14.1. Figure 5.14.1 shows the sequences of response message
characters.

In SCIP-LA, this command is used to switch from current area limited measurement into full field
measurement state.

Table 5.14.1: BM command status and description

Status Description
00 Normal. The sensor is in measurement state and laser is emitting.
01 Laser emission is stopped due to internal error.
02 Already sensor is in measurement state and laser is emitting.

B W Strling ET
|

Figure 5.14.1: BM Massage Format
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5.15 QT State Transition Command: Transition to Standby State

This command is used to stop the current measurement process and switch the sensor to standby state.
This command is valid while in measurement state or in measurement scan response state. QT command
request message has no parameter. Also, response message does not include any data. Response message
state of QT command is shown in Table 5.15.1. Figure 5.15.1 shows the sequences of response message

character.

In SCIP-LA, this command is used to stop transmitting the data during continuous mode. Also, returns

to normal state during the measurement of data with laser activated for all steps.

Table 5.15.1: QT Command status and description

Status Description

00 Normal. The sensor is in standby state and stops emitting the laser.

6 1 2 ..

|‘@‘ "m“| = strling KT
Il | |

g 1 2 ..

el e

ﬁg‘l"[l]“ ' string |RD
I

status | CC | RD
R

Figure 5.15.1: QT Message Format
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5.16 %SL State Transition Command: Transition to Standby State

This command is used to switch the sensor to sleep state. When sensor receives %SL. command, it stops
current measurement process, switch to sleep state, stops the laser and motor. This command is valid when
sensor is in standby state. %SL. command request message has no parameter. Also, response message does

not include any data. %SL. command response message status is shown in Table 5.16.1. Figure 5.16.1 shows
the sequences of response message character.

Table 5.16.1: %S L command status and description

Status Description

00 Normal. The sensor is in sleep state and stops emitting the laser.

Figure 5.16.1: %SL Message Format
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5.17 RS Resetting Command

This command is used to force the sensor to switch to standby state and perform the following tasks:
Stops the laser.

Returns the motor scan speed to initial value.

Returns the serial transmission speed to initial value.

Returns the sensor internal timer to 0.

a b wn =

Set the measurement sensitivity to normal.

However, when sensor is in abnormal state, RS command is not received. RS command request message
has no parameter. Also, response message does not include any data. RS command response message is
shown in Table 5.17.1. Figue 5.17.1 shows the sequences of the response message character.

Table 5.17.1: RS command status and description

Status Description

00 Normal. The sensor is in standby state and stops the laser.

RS request message
0 1 2

T | |
R 'S'| %' string |RT
|

RS response message
0 1 2

T | |
‘R" 'S'| ' string |RD

1
status |CC |RD

RD

Figure 5.17.1: RS Message Format
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5.18 RT Resetting Command: Partial Reset
This command is used to force the sensor to switch to standby state and perform the following tasks:

1. Stops the laser.

2. Returns the sensor internal timer to 0.
3. Set the measurement sensitivity to normal.

This is similar to RS command, except motor scan speed and serial transmission speed are not changed.
When sensor is in abnormal state, RT command is not received. RT command request message has no
parameter. Also, response message does not include any data. RT command response message status is
shown in Table 5.18.1. Figure 5.18.1 shows the sequences of response message character.

Table 5.18.1: RTcommand status and description

Status Description

00 Normal. The sensor is in standby state and stops the laser.

RT request message
0 1 2

I T T
'R T | %' string |RT
| | |

RT response message
0 1 2

T T T
'R 'T"| ' string [RD

r
|

|
status |CC |RD

RD

5.18.1: RT Message Format
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5.19 RB Resetting Command: Controller Reboot

RB command is used to reboot the sensor. However, RB command requires a special procedure to use it.

Within 1 second, 2 request messages of RB command must be sent and their corresponding response
messages must be received. Otherwise the sensor continues to be in the same state and does not reboot.
When sensor receives RB command, the sensor operates similar as if power supplied and switch to standby
state. The following tasks are performed:

© oo =

Waits for 1 second, during this time the host system disconnects from the sensor.
Sensor stops all the communications.

Stops the laser.

Returns the motor scan speed to initial value.

Returns the serial transmission speed to initial value.

Returns the sensor internal timer to 0.

Sets the measurement sensitivity to normal.

Initializes other internal parameters, and waits until scanning speed becomes stable.
Switch to standby state.

In SCIP-LA, this RB command is only valid when sensor stops due to error.

RB command is only state transition command that can be received during abnormal state. RB command

request message has no parameter. Also, response message does not include any data. RB command

response message status is shown in Table5.19.1. Figureb.19.1 shows sequences of response message
character.

Table 5.19.1: RB command status and description

Status Description
00 Normal. Received the 2nd RB command request.
01 Normal. Received the 1st RB command request.

RB request message

o 1 2
T T T

‘R 'B'[ %' string |RT
I |

RB response message

0 1 2
T | |
R 'B' [ string [RD

|
status |CC |RD

RD

Figure 5.19.1: RB Message Format
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5.20 TM Time Synchronization Command

Since the (physical) time value, included as part of the measurement data in a response message,
depends on the scanning state and the communication state, the time at which a measurement was taken
must be judged using just the time value included in the response message. The time value corresponds to
the sensor internal timer count, and is expressed in milliseconds (ms) units. To properly judge the time
value included in the response messages from the host system, the time values for both host and sensor
must be synchronized (adjusted). The TM commands are defined for this time synchronization purpose.

The TMO command makes a transition from the standby state to the time synchronization state, and the
TM2 command switches from the time synchronization state back to the standby state. In time
synchronization state the TM1 command allows to obtain the current sensor time value, regardless of the
sensor scanning state. This is, time synchronization between host and sensor can be achieved by
considering only the communication state.

Let t1 be the global time since the host sends the TM1 request message until the sensor receives it, and
let t2 be the global time since the sensor sends its response message until the host system receives it. The
global time since the sensor reads its internal timer value until it completes the response message, is
assumed to be smaller than 1 ms (timer unit), therefore t1 and t2 can be assumed to be equal. If both host
and sensor system share the same clock source (e.g., the sensor current timer count), the timer value sent
by the TM1 command and the value of t1 can be considered equal. Please notice that, due to differences in
precision of the oscillators used in the sensor timer and in the host timer, there will be time deviations
(skew) and the systems can get out of synchronization. The request message and its parameters for the TM
command are presented in Table 5.20.1.

Table 5.20.1: TM command request message parameter

Order Description Length Name

1 Time control code 1 control code

In table 5.20.2 shows the valid control code list as character string.

Table 5.20.2: TM command request message parameter

String Control description

0 Transition from standby state to time synchronization state.

2 Transition from time synchronization state to standby state.

1 Returns the time.

TM command response message status is shown in Table 5.20.3.

Table 5.20.3: TM command status and description

Status Description
00 Normal.
01 Invalid parameter (control code).
02 Received TMO request and already the sensor is in time synchronization state.
03 Received TM2 request and already the sensor left the time synchronization state.

URM Series Communication
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TM1 command response message is sensor current time. However, if response message status has an

error (different from Normal), no time data is returned, there is no data for

TMO and TMZ2 command

response data. For more details about time data, please refer to Section 3.9. Figure 5.20.1 shows the

sequences of message character.

o 1 2

time and its CC, RD are available only
for TM1 response with status “00" (not an error].

Figure 5.20.1: TM Message Format
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5.21 VV Information Command: Version

This command used to obtain version information of the sensor. VV information command is valid during

any

response message. Table 5.21.2 shows VV command returned information list.

Table 5.21.1: VVcommand status and description

Status

Description

00

Normal.

Table 5.21.2: VV command status and description

Description

String Sample

Vendor information

VEND:Hokuyo Automatic Co., Ltd.

Product information

PROD:UXM-30LXH-EHA

Firmware version

FIRM:1.1.0 (2011-09-30)

Protocol version

PROT:SCIP 2.2

Sensor serial number

SERI:H0123456

state of the sensor. VV command request message does not include parameter. Table 5.21.1 shows

The first string always consists of 4 character tag and colon. Each item of response message data

consists string, semicolon ‘;’, check code and response delimiter. Check code is only for description string

without semicolon. Notice that this rule applies specially for VV, PP, and Il command only. Figure 5.21.1

shows the character sequences of the messages.

m owge| ' string |RD
]

g 1 Elﬂlﬂ 5 & 7 8 9 10 11 ..

I}

L] (] L ]
me iriutﬁ“"wm'flrmﬁuium.

| [ [

li
1 r

L

o

RD

L] I ] r 3

i ]
I}

[=. 5.

[= =

L7

RD

1 ] 1 li

] i i
) L i, L 1 4
Communiction protocol version.
1l li [ 1 i

L

RD

WM %emua:l mmgmhe{a .

1 i i

i
1

cC

R Length of esch informmiion

Cavifor: & each end of infarmetion string a semicalon is added
winich 1B NOT sulbject to check code calentstion, This is
speEl (and acd) ruls for ¥, PR, 1l comrimaned.

Figure 5.21.1: VV Message Format

Title

URM Series Communication
Protocol Specification

Drawing No

C-42-04403

40,46

@ HOKLIYD AUTOMATIC CO.LOD




5.22 PP Information Command: Sensor Parameters

This command is used to obtain sensor internal parameter information. PP information command is valid
during any state of the sensor. PP command does not include any parameter. Table 5.22.1 shows the
response message status. Table 5.22.2 shows PP command returned information list.

Table 5.22.1: PP command status and description

Status

Description

00

Normal.

Table 5.22.2: PP command status and description

Description

String Sample

Sensor model

MODL:UXM-30LXH-EHA

Minimum measurable distance (mm)

DMIN:23

Maximum measurable distance (mm)

DMAX:120000

Angular resolution (360 degrees) ARES:2880
Minimum step number of the scanning area AMIN:O
Maximum step number of the scanning area AMAX:1520
Step number of the front direction AFRT:760
Standard scanning speed (rpm) SCAN:1200

The first string always consists of 4 character tag and colon. Each item of response message data
consists a description semicolon ;’, check code and response delimiter. Check code is only for description

string without
5.22.1 shows the character sequences of the messages.

semicolon. Notice that this rule applies specially for VV, PP, and Il command only. Figure
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Figure 5.22.1: PP Message Format
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5.23 Il Information Command: Sensor State

This command is used to obtain sensor status information. II information command is valid during any

state of the sensor. Il information command does not include any parameters. Table 5.23.1 shows the

response message status. Table 5.23.2 shows II command returned information list.

Table 5.23.1: II command status and description

Status

Description

00

Normal.

Table 5.23.2: I I command status and description

Description

String Sample

Sensor model

MODL:UXM-30LXH-EHA

*3 Character value is same as the
status code obtained with % ST command

Status of the laser LASR:OFF
Current scanning speed (rpm) SCSP:1200
Current status of sensor MESM:000 Idle

Current communication speed

SBPS:Ethernet 100 [Mbps]

Current time
* hexadecimal digit (ms)

TIME:001E3B

Current status of sensor

STAT:Stable 000 no error.

The first string always consists of 4 character tag and colon. For details of sensor status, please refer to

the product specification.
semicolon

Each item of response message data consists in a description string,
;7 check code and response delimiter. Check code is only for description string without

semicolon. Notice that this rule applies specially for VV, PP, and II command only. Figure 5.23.1 shows the

format and sequences of the messages.
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C 1 2 3 4 565 7 8 91011 ..
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Figure 5.23.1: II Message Format
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5.24 %PG Information Command: Synchronization Phase
This is a command to obtain the current phase value during motor’s rotation synchronization. This
command is valid while in the standby state. Table 3.23 shows the description of the status in the response
message. The %PG command has no parameters in the request message. The response message includes
the phase value represented in 3 characters, from 000 to 359 and expressed in degree units. Figure 5.24.1

shows the format and the order of the messages of this command.

Table 5.24.1: %PG command status and description

Status Description

00 Normal.

%PG request message

o 1 2
T T T T

|%| |P| |G| l;l String RT
| L 1

1

%PG response message

o 1 2
1 1 1 1

IO/{)I P G l;l String RD
I |
1

status |CC |RD

phalse value [CC|RD

RD

Figure 5.24.1: % PG Message Format
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