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1. Introduction

SCIP2.0 standard is developed by sensor interface research group®! with the aim of providing flexible and
efficient sensor interfacing for robotic applications. This document describes communication system in SCIP2.0
and applicable to all sensors™2 compatible with this standard.

*1 Intelligent Robot Laboratory, University of Tsukuba (http://www.roboken.esys.tsukuba.ac.jp)

*2 For details see, H. Kawata, W. Santosh. T. Mori, A. Ohya and S. Yuta. "Development of ultra-small
lightweight optical range sensor system", IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS2005), pp.3277-3282 2005-8 Edmonton

2. Switching to SCIP2.0 (For URG-04LX)

If the sensor is compatible to SCIP2.0 but currently running on SCIP1.1 it is necessary to switch the sensor
mode to use SCIP2.0 system. Such cases are, when the dispatched sensor is set to run in SCIP1.1 by default or
after updating sensor with SCIP2.0 compatible firmware. Switching is not necessary in sensor models that run in
SCIP2.0 mode by default.

Use the following SCIP2.0 Switching Command to change the sensor mode. Sensor will accept SCIP2.0
commands only after successfully switching the mode. Sensor will return to SCIP1.1 on restart thus it is

necessary to transmit this command whenever user wants to use SCIP2.0 system.

[SCIP2.0 Switching Command]

(HOST — SENSOR)
s|lcli1|lprp|2].]o0]LF

(SENSOR — HOST)
s|cl1|/pPp|2].]0]|LF| Stws | LF | LF

@ Status: 0 --- Changed to SCIP2.0 successfully.
® LF: Line Feed
NOTE:
Communication system in SCIP1.1 and SCIP2.0 are not inter-compatible. User should exclusively use single

system to avoid errors.

3. Changing the Default Settings

Sensor parameter will return to default setting values whenever the sensor is restarted. Some of these
parameters can be changed from the initially set values to newly defined values so that the sensor will retain
them during restart. To change the settings download and use “URG_Configurer.exe” application from the

company’s website (http://www.hokuyo-aut.jp/login/index.html). Table 1 shows the sensor compatibility

for setting change.

Table 1: Compatibility to Change the Default Parameters

URG-04LX | UBG-04LX-FO1 | UHG-08LX | UTM-30LX
Change from SCIP1.1 to SCIP2.0 (Non Reversible) YES NO NO NO
RS232C Default Communication Speed Change YES YES NO NO
Default Motor Speed Change YES YES YES NO
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4. Interface and Setting

Sensor is equipped with RS232C and/or USB for interfacing with an external device, the Host.
Communication can be done via any one of these interfacing channels. In sensors having both interfaces if host
and sensor is connected with both channels, USB connection will have the priority. It is also possible to switch
between USB and RS232C connection by plugging and unplugging the USB cable on the sensor side even when
the sensor is operating.

USB has Communication Device Class (CDC) standard with its settings similar to RS232C. Programs written
for RS232C can also be used for USB.

When using USB as an interfacing device it is necessary to install USB driver on the host. Driver for
Windows operating system can be downloaded from the company website.

http://www.hokuyo-aut.jp/login/index.htm]l

For Macintosh operating system standard built in driver can be used (Mac OS X Leopard or later versions
only). See URG programming guide for details.
For Linux systems CDC-ACM can be used. For details contact your Linux distributor.
See URG-Programming guide*3 for details.
*3 Scheduled to be released around April 2008.
Settings details for RS232C and USB are given below.

RS232C
Bit Rate :19.2,38.4™,57.6, 115.2, 250, 500, 750 Kbps
Parity :None
Data Bit :8
Stop Bit :1

Flow Control :None

uUsSB
Version 2.0
Speed :Full Speed (9Mbps™3)
Class :Communication Device Class

*4 Not compatible with URG-04LX
*5 Compatible with CDC-ACM Ver0.25 or later versions in Linux operating system.

Note on USB Connection:
When using USB connection, port should be opened only after the OS assigns the number to the device
(enumeration). Access to the device from the application should be done only when the host-device

configuration is complete and host recognizes the device.
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5. Measurement Direction and Data Points

This section gives some basic information on sensor’s measurement parameters. These parameters are

important when reading the measurement data from sensor.

Figure 1 shows sensor’s measurement details. The scanner rotates in an anti-clockwise direction when

viewed from top. Detection Range (E) is maximum angle the sensor scans for measurement. Angular Resolution

is defined as the 360degree divided by the Slit Division (F).

Measurement points are called Steps. Step 0 is the first measurement point. Step A is the initial measurement

point in the detection range. Step B is the sensor front step. Step C is the end point of the detection range. Step D

is the last measurement point. Table 1 shows the measurement parameters of some sensor models.

Front

Detection Range (E Degree)
Angle Resolution (360/F)

Figure 1: Measurement Parameters

Table 2: Measurement Parameters of Sensor Models

URG-04LX | UBG-05LX-FO1 | UHG-08LX | UTM-30LX UTM-30LX
(Sample)

Step 0 | First Measurement Point 0 0 0 0 0

Step A | Initial measurement Step of Detection Range | 44 44 0 0 0

Step B | Sensor Front Step 384 384 384 540 56276

Step C | End point of Detection Range 725 725 768 1080 1100

Step D | Last Measurement Point 768 768 768 1080 1120

E Detection Range 239.77 239.77 270.35 270.25 282.00

F Slit Division 1024 1024 1024 1440 1440

*6 PP-Command shows 560 as a center step in sample version instead of 562.
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6. Data Encoding and Decoding

Sensor’s data are encoded to reduce the transmission time between host and sensor. These data should be

decoded at the host side before processing them. There are three types of encoding technique applied in the

sensor depending upon the data size.
5.1 Two-Character Encoding
5.2 Three-Character Encoding
5.3 Four-Character Encoding

6.1 Two-Character Encoding

This encoding technique is applied to express data having maximum length of 12 bits. Encoding is

done by separating data into upper and lower 6 bits and then 30H is added to convert them into ASCII

characters. Figure 2 and 3 shows the Two-Character encoding and decoding example.

1,234 mm = 010011010010,

| Separation

010011, 010010,
| Hexadecimal Equivalent

13H 12H
| Add 30H

43H 42H
| ASCII Equivalent

C B

Figure 2: 2-Character Encoding Example

CB = C B

| Hexadecimal Equivalent
43H 42H

| Subtract 30H
13H 12H

| Binary Equivalent
010011, 010010,

| Merge

010011010010,
| Decimal Equivalent
1,234

Figure 3: 2-Character Decoding Example
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6.2. Three-Character Encoding
This encoding technique is applied to express data having maximum length of 18 bits. Encoding is done
by separating data into upper, middle and lower 6 bits and then 30H is added to convert them into ASCII

characters. Figure 4 and 5 shows the Three-Character encoding and decoding example.

5432mm = 1010100111000,
| Separation
000001, 010100, 111000,
| Hexadecimal Equivalent

1H 14H 38H
| Add 30H
31H 44H 68H
| ASCII Equivalent
1 D h

Figure 4: 3-Character Encoding Example

1Dh = 1 D h
| Hexadecimal Equivalent
31H 44H 68H
| Subtract 30H
1H 14H 38H

| Binary Equivalent
000001, 010100, 111000,
| Merge
000001010100111000,
| Decimal Equivalent
5,432

Figure 5: 3-Character Decoding Example
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6.3. Four-Character Encoding

This encoding technique is applied to express data having maximum length of 24 bits. Encoding is done

by separating data into four parts of 6 bits each and then 30H is added to convert them into ASCII characters.

Figure 6 and 7 shows the Four-Character encoding and decoding example.

16,000,000 msec = 111101000010010000000000,
| Separation
111101, 000010, 010000, 000000,
| Hexadecimal Equivalent

3DH 2H 10H OH
| Add 30H

6DH 32H 40H 30H
| ASCII Equivalent

m 2 @ 0

Figure 6: 3-Character Encoding Example

m2@0 = m 2 @ 0
| Hexadecimal Equivalent
6DH 32H 40H 30H
| Subtract 30H
3DH 2H 10H OH

| Binary Equivalent

111101, 000010, 010000, 000000,

| Merge
111101000010010000000000,
| Decimal Equivalent
16,000,000

Figure 7: 3-Character Decoding Example
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7. Communication Format

Sensor and host exchange data using set of predefined commands. These commands have specific format

known as communication format. Figure 8 and 9 shows the basic communication format between host and

sensor in SCIP2.0. Communication is initiated form host by sending a Command that consists of

Command-Symbol, Parameter, String Characters followed by line feed or carriage return or both. When sensor

receive commands it sends Reply with the Command Echo, status, sum, line feed, data related to the command,

sum and two continuous line feed as a termination code.

(HOST — SENSOR)

String Ch t
Command Symbol Parameter ring haracters Line Feed(LF) or Carriage Return(CR) or Both

(Max. 16 letters)

? Command ?

(SENSOR — HOST)

Command Symbol | Parameter | String Characters | LF | Status | Sum | LF | Data | Sum | LF | LF
x $
Y Command Echo T
Reply

Command Symbol is 2 bytes code at the beginning of every command. Each command has specific
symbols for verification.
Parameter is information that is required to change sensor settings or to request the additional data.
String Characters are optional information in the command. They are used to verify the reply when same
command is repeated more than once, such as by sending different String Characters in each command and
checking the command echo. Maximum length of the String Characters is 16-letters made with
combination of any English letters, numbers, blank space and symbols °.’, * °, ‘+’, ‘@’. They must be
separated by semicolon- ‘;’ -at the beginning to separate from parameter.
Line Feed (LF) or Carriage Return (CR) is terminating code. Command can have LF or CR or both as
termination code but reply will always have two continuous LF as its termination code.
Status is 2 bytes data in the reply that informs normal processing if command is authenticated or errors if
undefined, invalid or incomplete command is received by sensor. Status other than 00 and 99 are error
codes
Sum is 1 byte data used in authentication. It is calculated by adding data between two linefeeds, taking the
lower 6 byte of this sum and finally adding 30H to this sum.

Example:

[LF] Hokuyo [LF] = 48H+6fH+6bH+75H+79H+6fH = 27fH = 1001 Llllug

Sum=111111,=3fH+30H=6fH=0
Data is main information related to the command. It is separated by LF and sum after every 64 bytes if
exceeds 64 bytes.
IMPORTANT: $(24H) is a reserved letter for special mode. Do not use it in the commands.
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8. Sensor Commands

Sensor commands are predefined codes in communication format (see section 6). Host and sensor

exchange data using these commands. There are 13-types of predefined sensor commands in SCIP2.0.

NOTE:

Host can send multiple commands at one time to sensor and sensor replies to each command progressively.
However sensor will not accept multiple commands of same type sent at once. In such case sensor will reply
only once and sends error code thereafter.

Comparing the command echo and sum can identify errors in communication.

All the characters in the Command and Reply are ASCII code.

8.1 [MDMS-Command]

This is a sensor data acquisition command. Whenever sensor receives this command it transmits the eco with

status ‘00° followed by the reply having measurement data that was taken after the command was received.

Laser switches on automatically before the measurement and switched off after completing the number of scans

defined in the command.

(HOST— SENSOR)

Starting Step End Step Cluster Count Scan Interval
M (4dH) D (44H) or S (53H)
(4bytes) (4 bytes) (2bytes) (1 byte)
Number of Scans String Characters LF
(2 bytes) (max 16-letters) (1 byte)

® Command symbol can be either MD or MS. MD is for three character encoded data and MS is for two
character encoded data (see section 5).
® Starting Step and End Step:
Starting step and End Step can be any points between 0 and maximum step (see section 4). End Step
should be always greater than Starting step.
Example:
To obtain data from step 10 to 750.
Starting point : 0010 (30H,30H, 31H, 30H)
End Point : 0750 (30H, 37H, 35H, 30H)
® Cluster Count:

Cluster Count is the number of adjacent steps that can be merged into single data and has a range 0 to
99. When cluster count is more than 1, step having minimum measurement value (excluding error) in the
cluster will be the output data.

Example: If Cluster Count is 3 and measurement values of 3 adjacent steps in this cluster are 3059,
3055 and 3062, the received data from the sensor will be 3055.

® Scan Interval and
Skipping the number of scans when obtaining multiple scan data can be set in Scan Interval. The value
should be in decimal.
® Number of Scans:
User can request number of scan data by supplying the count in Number of Scan. If Number of Scan is
set to 00 the data is supplied indefinitely unless canceled using [QT-Command] or [RS-Command].
The value should be in decimal.
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(SENSOR — HOST)

When Status is not ‘99’ or ‘00’

M | DorS | Starting Step | End Step | Cluster Count | Scan Interval
Number of Scans | LF | String Characters | LF |
Status | Sum | LF | LF
(SENSOR N HOST) Transmitted only once even for
M | DorS | Starting Step | End Step | Cluster Count Scan Interval ML ety mu?tliple
Number of Scans | LF | String Characters | LF | TUTLIEE) OF S50 EUET EEeing
0 | 0 I P | LF | LF MDMS-Command during

normal operation.

When Data is less than 64 bytes

M | DorS | Starting Step | End Step | Cluster Count | Scan Interval |

Remaining Scans | LF | String Characters | LF
9 | 9 | b | LF | Time Stamp (4byte) | Sum | LF |
Data | Sum | LF | LF

When data is more than 64 bytes and terminates without remaining bytes

M |DorS | Starting Step | End Step Cluster Count | Scan Interval |

Remaining Scans | LF | String Characters LF|

9 | 9 | b |LF | TimeStamp(byte)y |sum |[LF |
Data Block 1 (64 byte) Sum LF
Sum | LF
Data Block N (64 byte) sum | LF | LF |

When data is more than 64 bytes and terminates with remaining bytes

M | DorS | Starting Step | End Step | Cluster Count | Scan Interval
Remaining Scans | LF | String Characters | LF |
9 | 9 | b | LF | Time Stamp (4byte) Sum | LF |
Data Block 1 (64 byte) Sum LF
Sum LF
Data Block N-1 (64 byte) Sum LF
Data Block N (n byte) Sum LF LF |

® When the host requests multiple measurement data, reply from the sensor will be the number of
remaining scan (Remaining Scans) in the echo instead of Number of Scan.

® Status:
00 --- Command received without any Error
01 --- Starting Step has non-numeric value.
02 --- End Step has non-numeric value.
03 --- Cluster Count has non-numeric value.

04 --- End Step is out of range.
05 --- End Step is smaller than Starting Step.
06 --- Scan Interval has non-numeric value.
07 --- Number of Scan has non-numeric value.
21~49 --- Processing stopped to verify the error.
50~97 --- Hardware trouble (such as laser, motor malfunctions etc.)
98 --- Resumption of process after confirming normal laser operation.
® Data: If measurement data exceeds the maximum range the output will be the maximum value (ex. 5600)

Note:

During continuous measurement if diagnostics suspects some malfunction, data processing will be
temporarily stopped to confirm the error. Confirmation may take up to 10 sec, during this period the status
will be 21~49. If no malfunction is detected sensor resumes the measurement after transmitting the status
98. Otherwise it will transmit the corresponding error status (see Annex A for details).
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® Time Stamp:

Sensor has 24bit internal timer with Imsec resolution. Time stamp is a timer value at o" step of every
scan (Figure 1). Received Time Stamp is Four-Character encoded data (see section 5).

Note: Measurement data may contain error codes under certain circumstances. Table 3 and 4 shows the list

of error codes and error details.

Table 3: ERROR CODES (URG-04LX, UBG-04LX-F01, UHG—OSLX!

Error Code Error Details
0 Detected object is possibly at 22m
1 Reflected light has low intensity
2 Reflected light has low intensity
6 Others
7 Distance data on the preceding and succeeding steps have errors
8 Intensity difference of two waves
9 The same step had error in the last two scan
10~17 Others
18 Error reading due to strong reflective object
19 Non-Measurable Step

Table 4: ERROR CODES !UTM-30LX!

Error Code Error Details
1 No object in the range
2 Object is too near (Internal Error)
3 Measurement Error (May be due to Interference)
4 Object out of range ( At the near end)
5 Other Errors
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8.2 [GDGS-Command]

Whenever sensor receives this command it supplies the latest measurement data to the host. If the laser is

switched off, it should be switched on by sending BM-Command (see section 7.2) before the measurement.

Laser should be switched off if necessary by sending QT-Command (see section 7.3) after measurement is

complete.
(HOST— SENSOR)
Starting Step End Step Cluster Count .
G (47H) D (44H) or S (53H) String Characters LF
(4bytes) (4 bytes) (2bytes)
® Parameters are same as explained in MDMS-Command (see section 7.1).
(SENSOR — HOST)
1.  When status is not 00
G | DorS | Starting Step | End Step Cluster Count String Characters | LF |
Status | Sum | LF | LF
2. When data is less than 64 bytes
G | DorS | Starting Step | End Step | Cluster Count | String Characters | LF |
0 | 0 | P | LF | Time Stamp | Sum | LF
Data | Sum | LF | LF |
3. When data is more than 64 bytes and terminates without remaining bytes
G | DorS | Starting Step | End Step | Cluster Count | String Characters | LF |
0 | 0 | P | LF Time Stamp | Sum | LF
Data Block 1 (64 bytes) Sum LF
Sum LF
Data Block N (64 bytes) Sum LF LF |
4.  When data is more than 64 bytes and terminates with n-remaining bytes
G | DorS | Starting Step | End Step | Cluster Count | String Characters | LF |
o | o]l P | LF | TimeStamp | sum | LF |
Data Block 1 (64 bytes) Sum LF
Sum LF
Data Block N-1 (64 bytes) Sum LF
Data Block N (n bytes) Sum LF LF |
® Status:
01 --- Starting Step has non-numeric value.
02 --- End Step has non-numeric value
03 --- Cluster Count has non-numeric value.
04 --- End Step is out of range
05 --- End Step is smaller than Starting Step.
10 --- Laser is off.
50~98 --- Hardware trouble (such as laser, motor malfunction etc.)
® Time Stamp:
Same as in MDMS-Command (see section 7.1)
Communication Protocol Specification
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8.3 [BM-Command]
This command will illuminate the sensor’s laser enabling the measurement. When sensor is switched on in
SCIP2.0 mode or switched to SCIP2.0 by command the laser is initially in off state by default. In this state
sensor can not perform the measurement. Laser state can be verified by green LED on the sensor. Laser is off if

the LED blinks rapidly and it is ON when LED glows continuously.

(HOST — SENSOR)

| B@2H) | M@dH) |  StingCharacters | LF |
(SENSOR — HOST)
| B | M | String Characters | LF | Status | Sum | LF | LF |
® Status:
00 --- Command received without any Error
01 --- Unable to control due to laser malfunction.
02 --- Laser is already on.
® Note:

Laser is initially switched off and sensor’s measurement state is disabled by default in SCIP2.0 system.

8.4 [QT-Command]
This command will switch off the laser disabling sensor’s measurement state.

(HOST — SENSOR)

| Q1) | T4H) | String Characters | LF |
(SENSOR — HOST)
| Q | T | String Characters | LF | 0 | 0 | P | LF | LF |

8.5 [RS-Command]

This command will reset all the settings that were changed after sensor was switched on. This turns Laser off,

sets motor speed and bit rate back to default as well as reset sensor’s internal timer.

(HOST — SENSOR)

| R2H) | s3H) | String Characters | LF |
(SENSOR—HOST)
| R | S | String Characters | LF | 0 | 0 | P | LF | LF |
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8.6 [TM-Command]

This command is used to adjust (match) the host and sensor time. Sensor should be switched to adjust mode

before requesting its time and mode should be switched off after the adjustment. When the sensor is in

adjustment mode laser is switched off and it will not accept any other commands unless the mode is terminated.

Sending multiple TM Command with different string lengths and comparing the time can estimate average

data transmission time between sensor and host.

(HOST — SENSOR)
Control Code .
T (54H) M (4dH) String Characters LF
(1 byte)
® Control Code:
0 --- Adjust mode on
1 --- Time request
2 --- Adjust mode off
(SENSOR — HOST)
1. When the Control Code is 0 or 2 or status is not 00.
| T | M | Control Code | String Characters | LF | Status | Sum | LF | LF |
® Status:
00 --- Command received without any Error
01 --- Invalid Control Code.
02 --- Adjust mode on command is received when sensor’s adjust mode is already on
03 --- Adjust mode off command is received when sensor’s adjust mode is already off
04 --- Adjust mode is off when requested for time.
2. When the Control Code is 1
. Time
T M 1 String Characters LF 0 0 LF Sum LF LF
(4 byte)
® Time:
Sensor’s internal timer reading.
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8.7 [SS-Command]

This

command will change the communication bit rate of the sensor when connected with RS232C.
(HOST — SENSOR)
Bit Rate .
S (53H) S (53H) String Characters LF
(6 byte)
® Bit Rate:

019200 --- 19.2 Kbps

038400 --- 38.4 Kbps (Some sensor models may not be compatible to this speed)
057600 --- 57.6 Kbps.

115200 --- 115.2 Kbps.

250000 --- 250.0 Kbps

500000 --- 500.0 Kbps

750000 --- 750.0 Kbps.

(SENSOR — HOST)
| S | S | Bit Rate | String Characters | LF | Status | Sum | LF | LF |
® Status:
00 --- Command received without any Error
01 --- Bit Rate has non-numeric value.
02 --- Invalid Bit Rate
03 --- Sensor is already running at the defied bit rate.
04 --- Not compatible with the sensor model.
® Note:

1. See sensor specification for default bit rate during shipment.

2. Bit rate change is implemented only after sensor returns the status 00.

3. When sensor is connected with USB, bit rate change will not have any effect on the communication
speed, but the command will be accepted and effective when connection is changed to RS232C.
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8.8 [CR-Command]

This command is used to adjust the sensor’s motor speed.

When multiple sensors are used in the same environment their motors can be made to run at different speed to

avoid light interference using this command.

Note: UTM-30LX is not compatible to this command.

(HOST — SENSOR)

Speed Parameter

(2 byte)

C (43H) R (52H) String Characters

LF

® Speed Parameter:
00 --- Default Speed.
01 ~ 10 --- Changes speed to 10 different levels.
99 --- Reset to initial speed.

(SENSOR — HOST)
| C | R | Speed Ratio | String Characters | LF | Status | Sum | LF | LF |
® Status:
00 --- Command received without any Error

01 --- Invalid Speed Ratio

02 --- Speed Ratio is out of range.

03 --- Motor is already running on the defined speed
04 --- Incompatible with the current sensor model
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TITLE

8.9 [HS-Command]

This command will switch between high sensitivity and normal sensitivity modes. Sensor’s detection ability
to strong reflective objects near 22m.

will increase about 20% in the high sensitivity mode. However there may be chances of measurement errors due
versions earlier than 3.2.00.

Note: This command is not compatible in all versions of UTM-30LX and URG-04LX with firmware

(HOST — SENSOR)
Parameter .
H (48H) S (53H) String Characters LF
(1 byte)
® Parameter:
0 --- Normal mode
1 --- High sensitivity mode
(SENSOR — HOST)
| S S | Bit Rate | String Characters | LF | Status | Sum | LF | LF |
® Status:
00 --- Normal Operation
01 --- Parameter Error
02 --- Already running on the set mode
03 --- Incompatible with current sensor model
'ﬁT'Pﬁ_ﬁ 'iﬁ"i—:im:m AT ORE WR e %@fwﬁm; AT RE MR e @
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Figure 8 : Measurement in Normal Mode

|
A1 T ]

—
T s (w67 v 0] Sien 36 Aven 1 Glieal

arze 5 8 HA
| GOMG {1162 Kheat

Figure 9 : Measurement in High Sensitivity Mode
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8.10 [DB-Command]

This command will simulate the malfunction of the sensor (see Annex A). Depending upon the sent parameter
sensor responds to the malfunction of MDMS, GDGS, BM and II Commands. If the parameters is ‘01’ or ‘02’
sensor immediately simulates the malfunction. In case the parameters is ‘03, ‘04’ or ‘05’ sensor will respond
after sending the MDMS-Command having scan count more than 20 with malfunction during continuous mode.

Note: This command is not compatible in URG-04LX with firmware versions earlier than 3.3.00.

Some versions of URG-04LX may not be compatible to this command.

Laser radiation will stop but motor keeps running during simulation.

(HOST — SENSOR)

Parameter .
D (44H) B (42H) String Characters LF
(2 byte)

® Parameter:
01 --- Simulate sensor malfunction in SCIP1.1
02 --- Simulate sensor malfunction in SCIP2.0
03 --- Simulate sensor malfunction during continuous mode [Normal » Error » Normal]
04 --- Simulate sensor malfunction during continuous mode [Normal » Error » Malfunction]
05 --- Simulate sensor malfunction during continuous mode [Normal » Malfunction]
10 --- End simulation.

(SENSOR — HOST)
| D | B | Parameter | String Characters | LF | Status | Sum | LF | LF |
® Status:
00 --- Normal Operation
01 --- Parameter Error
02 --- Already running on the set mode
03 --- Simulation mode is already ended
04 --- Incompatible with current sensor model
05 --- Sensor is in error state.
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8.11 [VV-Command]

Sensor transmits version details such as, serial number, firmware version etc on receiving this command.

(HOST — SENSOR)
| vieH) | v | String Characters | LF |
(SENSOR — HOST)
\Y | \ | String Characters | LF | 0 0 | P | LF |

Vendor Information ; Sum LF
Product Information ; Sum LF
Firmware Version ; Sum LF
Protocol Version ; Sum LF
Sensor Serial Number ; Sum LF LF

Example: VV [LF] 00 P [LF]
VEND: Hokuyo Automatic Co., Ltd;[ [LF]
PROD: SOKUIKI Sensor URG-04LX; [ [LF]
FIRM: 3.0.00, 06/10/05; m [LF]
PROT: SCIP 2.0; N [LF]
SERI: H0508486; T [LF] [LF]
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8.12 [PP-Command]

Sensor transmits its specifications on receiving this command.

(HOST — SENSOR)
| P (56H) | P | String Characters | LF
(SENSOR — HOST)

P | P | String Characters | LF | 0 0 | P | LF |
Sensor Model ; Sum LF
Minimum Measurement [mm] R Sum LF
Maximum Measurement [mm] ; Sum LF
Total Number of Steps in 360° range ; Sum LF
First Step of the Measurement Range ; Sum LF
Last Step of the Measurement Range ; Sum LF
Step number on the sensor’s front axis Sum LF
Standard motor speed [rpm] Sum LF LF

Example: PP [LF] 00 P [LF]

MODL:URG-04LX(Hokuyo Automatic Co., Ltd.);b [LF]

DMIN: 20; 4 [LF]
DMAX: 5600; _[LF]
ARES: 1024;/ [LF]
AMIN: 44; 7 [LF]
AMAX: 725; o [LF]
AFRT: 384:6 [LF]
SCAN: 600;¢ [LF] [LF]
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8.13 [11-Command]

Sensor transmits its running state on receiving this command.

(HOST — SENSOR)
| 1 (49H) | 1 | String Characters | LF |
(SENSOR — HOST)
1 | 1 String Characters | LF | 0 | 0 | P |
Sensor Model ; Sum LF
Laser illumination state ; Sum LF
Motor Speed ; Sum LF
Measurement Mode ; Sum LF
Bit Rate for RS232C ; Sum LF
Time Stamp ; Sum LF
Sensor Diagnostic ; Sum LF LF

Example: IT [LF] 0 0 P [LF]
MODL: URG-04LX (Hokuyo Automatic Co., Ltd.);b [LF]
LASR: OFF; 7 [LF]
SCSP: default(600[rpm])<-Default setting by user; / [LF]
MESM: IDLE;: [LF]

SBPS: 19200[bps]<-Default setting by user; A [LF]

TIME: 002AA9;f [LF]
STAT: Sensor works well;8 [LF][LF]
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9. Response to Invalid Commands

Whenever sensor receives undefined commands or without valid parameters in it, the error status will have one

of the following values.

@ Error Status:

0A --- Unable to create transmission data or reply command internally.

0B --- Buffer shortage or command repeated that is already processed

0C --- Command with insufficient parameters 1

0D --- Undefined Command 1
OE --- Undefined Command 2

OF --- Command with insufficient parameters 2.

0G --- String Character in command exceeds 16 letters

OH --- String Character has invalid letters.

0I --- Sensor is now in firmware update mode*.

*Firmware update mode (For URG-04LX):

Sensor will be sent to firmware update mode by special command before updating the new firmware. During

this state motor and laser is stopped. When sensor is in firmware update mode it accepts only [VV-Command],

[[I-Command], [RS-Command] and [SCIPVer2.0 Changing Command]. It will send error status OI to any other

commands. To confirm the state user can send [I[I-Command] which will have the following reply “UDST:F/W
update mode (CPU clock is 6MHz)”.

If sensor goes to this state unintentionally, send [RS-Command] and restart the sensor. If sensor remains in this

state even after the restart use firmware update tool and follow the instructions in the help.
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Annex A: Example of error status during continuous measurement mode.

qDBUSLF <—| Transmit DB-Command (Only for simulation) |

% [B0300Pw,

< 1{D0044072500020: +

00044072500
< HD0044072500
00044072500
00044072500

Normal

A 4

% 00044072500
00044072500
< HD0044072500
00044072500
00044072500
% 00044072500
00044072500
< HD0044072500
00044072500
00044072500
% 00044072500

D.agnostlcs‘*MDU[]tile?ZBUU

_v |®=

Normal

!

100044072600
% 00044072500
B 00044072500
+ 100044072500
% 100044072500

20
19

Transmit MD-Command |

P OPe

F99bt 1 96 1ht-0000Z@0Ym0Y e OYNOYLOYKOYADX 1 031 0¥ JOX00X<0X<0X<0¥%<0% @00
P90 97mG0000Z<0Z30Yh0YZOYMOYFOY; 0Y30% DXWOXLOXK20%20%20%20%600
F99bt : 990m0000Z20Y10Y " 0YSOYEDYCOY<0X o0 J0X00XJOXKCOXB0XB0XBOXDO0
F39bte 9, 9540ZL0Z10YFOYYOYXOYNOYCOY - 0YAQXTOXYORFOXEOX90XI0X30XPO0

Q0h: Y rR0aa ooy -y K NP OKF OYEOY5 04504500000
- LrUibUUUT|UTTUYMUTHUWUYDUXJUXgUX[UXIUX<UX7UX7UX7UUUUU
90hs 9730 0000Z50YhOYF0Y DYROYHOY 0V 0¥ DYROXPON=0R90490¥=00000
900k OAF £0700790700Yb0Y 0YG0YCOY30Y604c04Z04G0%301 - 010 00000
99k  9BhL0000Z007001¥0YS0YL0YF 0Y70%d0¥b0YY 0¥ 0¥FOYR0Y50¥504D00
00bs - ODL3%07 107401001 0Y 0Y00YJ0Y90Y10%b0YNOKHOYDOY<0Y<0%<00000
A99bs: SFD0000200Y 1 0YWOYTOVROYGOY : 0V20K  OXVOXHOX=0XTOXTOX=0Ki00
g S%SLFUUUU“U“’“ oo o LR K D ooy
¢ L.* LM RO RO T YR n
- 0YFOY90X00X[ DX TOXRONCONTOXT0X<OXEDO

llll LTI 1] ]

Error Detection |

j| Diagnosis time approx. 6 sec |

n0X 1 0XQ0XF0X=0%90%90%=0XR00
b6<LF Ly Return to Normal Status L0y 0%S0%JOYBOX : 0 :0X :0%700
F99bLF: 2240000220110 0YZ0YZ0YE0Y90Y90¥b0X YOKLOYBOXBOXB01BONHO0
P9+ G 0000Yo0YeOYFOYHOYOOY TOYROX I DXkOXYORNOX=0XE0K80X=0Xa00

[ Normal Operation Confirmed |

(007 -0y i NYROYYNYNOYEAYT0Y

Normal » Diagnostics » Normal
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Normal

:BE%LFU[];—| Transmit DB-Command (Only for simulation) |
L L.L,
¢M[]004F4[]?2F5F[]0020L <— Transmit MD-Command |

@ HD0044072500020400Pw,

@ D0044072500019:09bt3=4 @00000004XDMYXONXOMcON2ONJONAO0=00KOPTOPEOP 00 DANORZ0RD0S00SJ0S
& {D004407250001899bt3=CC-0000000MNOMNOMNOM JONSONNON " 00600J001 0PAOPRORBDASOAT ORCOR| 0SENSS
@ 0004407250001 799bt3=Dgkt-00000004ROMRONROMONAONTONc00=00S00mO0PDOPWON=DAMOR20RFORKOS JOS
& WD004407250001699bt3=FK 1L:00000004SOMSOHSOMAON : ONTONDOO : 00PO0; OPDOPYORB0A00RT0RJOS405D0S ]
UL o B ML L
. oD _ iy i
@ HD004407250001 3439t 37om o g S O e o oreodd00HOOKOPDOPHOD: DOLOR 1 ORJOS30S A0S
& 0004407750001 24:00bt 7L 7P 0000000 ZOHZOHZOKFONGONHON 10030000P2 0P 20P Q0030000 0m0RGOR 20503
& WD004207250001199b443=N> 1t:0000000MROMRONROMBONSONNONTO01 00HOOLOPEQP* 0000GJ0QKORGOR | 0SLOS

% D0044072500009:5

% 110004407250000899

Dlagnostlcs WD0044072500000

Error

Normal

= }i00044072500005

% D004407250001 099y

3 | MU OO UMU UMY
# 4| Error Detection

+3=0b0e-0000000HL OHLONL OHF ON7ONKONA 00 700K 00a0PBOPZ00; 00000d0R=0R  0SE0S
|00HOOMbON : ONLONF00>00400£0PBOPZ002 00POR20RDORA0S ADSH
; A00H00HEON2ONUON200>00U0000PAOPY0Q70QTOROORJOR 05705

R Tfim maasasis s SaNgOON * 0050000000PD0P” 00700NOCKORLOS205003
N1 0NOON]0020000000PCOPS0Q: 0000RT0RAOS30SL0S"

T €=| Malfunction Confirmed

|j| Diagnosis time approx. 20 sec |

EG

*éhIdFUUPLFMUDL URG-04L% (Hokuyo Automatic Co.,Ltd. ) :NeSTAT:Trouble!! Error Code=[05->01 ;0%
< B

& Bl . t

& 11D004407250002045 11T

¢MDUU4AU?25UUUZU::.*/-‘ Il, BM and MD-Command Also Transmit Error Status

Normal » Diagnostics » Error

QDBOBLF<_| Transmit DB-Command (Only for simulation)

% DB05L00Py

«D00440725000201 <+

Transmit MD-Command |

% |{D0044072500020t00P
% D004407250007948Y
% |iD00440725000184
% M00044072500017
% MD00440725000164
% D00440725000154

&= M0004407250007 44 L7l Remaining Scan Count Reset to 0

% |{D004407250001 3

= 1100044072500012:499 bt/ 00 40000000000NAONGONQONT 0020050040POOPPOP 0P100A0Ga0RI0R " 0S205Y0Sr
¢S, 20000000000NSONSONSONE00300Q00" 00m0P :OPPOQT0OF0Q20000RX0S : 0SUOT

[ oL 20N?0NTONTONROQ700Q00YOPSOP 1OPLOO20>00]0REORZ0390300TS
OfpFed Normal Status [CONCONCONAOO<0OCOOXOPOOPADPWOQI00GOAL OROORZ0S70SYOTH
LF?eL Y JONJONJON ONo0OOOOLOOmOP@OPLOGB0GD0Q"OR ; ORWOS30SYOSH
0]

% {D0044072500071 14499
% MD0044072500070x
% |{00044072500009
% MD0044072500003:
% |iD00440725000074
% M00044072500000%

Error

1D0044072500(00]{52!
i

@ [ [00PEMODL :URG-04LX (Hokuyo Automatic Co.,Ltd.):N=STAT:Trouble!! Error Code=[05->027: 1w

il
% B0

F

te/2F¥ntr0000000000NTONTONTONL00000S00 OPZ0P1OPZOQBOAT0QX0R ; 0RUOS :0SY0S
99pte /eH@T0000000N=0N=0N=0NFONX00700J0050P40P<0P OPkDGHOGLOROORSOS ; 0SVOTA
99t 72 1d9,0000000000070NdONAO0300300HOOKOP20PHOPAOQ40QCOAXOR00R "0 : 0SLOS |
e/ ek &UUUUUUUUUUNUUNUUNUUN|UU?UURUUUUUJUP?UPUUPmUGEUGaUR:URRUS@USUUSr

] 100! OP<OP¥00400F0QJORBORZOR00SS0T
OPS0PCOPXOPKOQ=0QZ0R /0RZ0SE0SMOT

72/ 0l0000000000NMONMONMONZ

F‘_| Malfunction Confirmed

HONNONNONT ON | 00MOOa0P 40P T0P OPo00@OOY¥OR<OR[0SB0STOS

fatatalataialalNainIntainmRatak NaTainTaTaWwSaInTaTaln]
Diagnosis time approx. 0.1 sec POS :05U0T2

T

< }{D00A40725000204

% HD004407250002045 2}

I, BM and MD-Command Also Transmit Error Status

Normal » Error
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