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Abstract

The D-Series laser distance sensor offers configuration possibilities for fix timed measurements. This application note
gives some configuration examples and describe the specialties of the timed measurement characteristic.

This Application Note is provided as is without any warranty for any problems this sample may cause.
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1 Introduction LASER DISTANCE SENSORS

1 Introduction

1.1 Measurement

In normal configuration, the D-Series laser distance sensor adjust the measuring rate depending on the signal
conditions to ensure the measurement accuracy. This means, bad targets (dark surface) led to long measurement
times while good targets (white or reflecting) led to short measurement times. Hence, measurement times can vary
form about 0.004s up to 4s.

Depending on the application where the D-Series laser distance sensor is used, the requirements for the
measurement speed and/or the accuracy differ. With the configurable measurement characteristics, the D-Series
laser distance sensor offers a flexible feature to adapt to a wide range of requirements.

1.2 Measurement characteristic

The measurement characteristic controls the way measurements are done. The laser sensor offers various
measurement characteristics such as:

— Normal (factory setting)
- Fast
—  Precise
— Timed
— Moving Target
Please see the technical reference manual for additional information.

The scope of this application note is the timed measurement characteristic, which offers a fixed sample rate. At the
same time the measurement accuracy is variable, depending on the target reflection property.

1.3 Operation modes

The operation mode defines the start of the measurement. The D-Series has two different operation modes with
three kinds of events to start the measurement. See the following graphic 1 for an overview.

How to start measuring

controlled mode Stand-alone mode
Auto start Manual start
40\07
— s0h
use serial interface to controll the device Start measuring after power on Start measuring depending on signal at
digital input

commands commands commands

sNg sNA sNDI1

sNh

SNf (sNg)

Fig. 1: Overview of operation modes

For each start event, an example is given later in this document.
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2 Theory about the measuring characteristics

2.1 Normal, Fast, Precise with sNh command

With the Normal, Fast or Precise characteristics the sensor adjusts the measuring rate depending on the signal
quality to ensure the measurement accuracy. Bad targets (dark surface) lead to long measurement times while good
targets (white or reflecting) lead to short measurement times.

Legend

[] Good target (white)

[ Fair target quality (grey)
Hl Bad target (black)

| | 1 l L
»>

| i s I

1s 25 3s 4s 5s

Fig. 2: Normal, Fast, Precise with sNh command

2.2 Normal, Fast, Precise with sNh+xxx command

With the measuring command sNh+xxx the sensor starts measuring with a fixed sample rate. If the Normal, Fast or
Precise characteristic is used, the sensor adjusts the measuring time depending on the signal quality. With a white
target the measuring time will be short. When the measuring time is longer then the sampling time (given by the
command sNh+xxx, xxx in ms), the laser sensor will return the error code E211: Tracking measurement time too

short

t e Ed ) )
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1s 2S 3s

Fig. 3: Normal, Fast, Precise with sNh+xxx command
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2 Theory about the measuring characteristics LASER DISTANCE SENSORS

2.3 Timed characteristic with sNh+xxx commands

Timed measuring characteristic allows user defined measuring rates. But contrary to the other measurement
characteristics, the time characteristic is extended over the full sampling period. The device does not consider
measuring conditions to reach the specified accuracy. The measuring rate is fixed and the accuracy is variable
(depends on the signal quality).

If the timed characteristic is used with the sNh+xxx command, the laser sensor will measure with a fixed sampling
time (given by the sNh+xxx, xxx in ms), this is independent of the signal quality.

In that mode the laser sensor is able to measure on very bad targets with limitations in accuracy.

| el a4 ak | ¥

15 25 3s 4s 5s

Fig. 4: Timed characteristic wit sNh+xxx command
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3 Configuration Example

3.1 Timed measurement characteristic

This chapter is a step by step configuration example. Just do each single step described later in this to configure the
sensor for a fixed sample rate.

Steps |Description

1 Connect the laser sensor over USB or RS-232 to the PC, start the Laser Sensor Utility software and check
the connection. Download and install the latest “Laser Sensor Utility” software
(www.dimetix.com/UtilitySW).

2 Check the right firmware version of the D-Series interface board: V1.16 (or newer) because older versions
had a SSI bug. Otherwise update the laser sensor firmware according firmware update instructions on the
Dimetix knowledge base.
https:/dimetix.com/en/services/knowledge-base/#how-can-the-sensor-firmware-be-updated

3 Choose the “Configuration” tab and the “Measurement characteristic” sub tab
Select the Timed measurement characteristic
5 Press the “Download to device” button to send and save the chosen configuration to the laser sensor
@?LaserSensorUtility Connected with! D-Series EI [=] @
Eile Toaols Info
c cli . Controlled . Stand-alone Confi i . ).
cnneeuon Mode Mode LMAGUretion COM trace DIMETiX
//{;//// Open COM2 B 19200-7-even-1
Measurement Measg;&g{}’;&ﬁt’charaderistics shmc -> dg
characteristics 3 = <- g2dg+08a+07
—] e -> sidac
: <- g2dac+00000006
Filter = MNarmal = e
<- gZmc+00000000
e - £ Fast -» SZmc+l
nalog outpu
kit " Precise /EJ <- g2Znc?
—_— // -» SZmc+0
YT <- gZme?
Digital output & Timed 5 gznsli
" Maving Target [ 5 <- g2sv+00400118
_J -» 3Z3n
== 1/ <- g2an+74050036
/ =53 e
DOWNLOAD TO DEVICE < gz
Uszer output - 321;1c:+3
protocol
<- gZmc?
-» 323
Device ID <- gZs?
Status: | DOWMLOAD OK RESET Clear frace

Fig. 5: Timed measurement characteristic

The next configuration step depends on the desired operation mode. Please continue with the chapter that fits your
desired operation mode.
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3.2 Controlled mode

Before doing the following configuration, do the configuration described under 3.1 Timed measurement
characteristic on page 6.

In controlled mode the measurement is started with a command. In this example the following command is used.

Command
Command sNh<CrLf>
Return successful gNh+aaaaaaaa<CrLf>
Return error gN@Ezzz<CrLf>
Parameters N Device ID
aaaaaaaa Distance in 0.1 mm
zzz Error code

In this example the “Laser Sensor Utility” is used to send the command. Therefore open the “Manual command
input” window by clicking on the menu “Tools/Manual command input” (see Fig. 6).

tanual command input =]

User commands COM Trace

COM trace Using COM part 2 with 19200 baud. 7 bits, parity even. 1 stop hits. Command history

s0h+400
alc

s0h+400 Clear |
gOR+00009914 < xyns
gOR+0000991E<, xynr Laser on |
gOR+0000991E<xnr
gOh+0000991E< xyns Laser off |
gOht0000391E< Eyns

gOR+0000991E< xns |
gOR+00009914xnr

g0h+00003914 <} yns |
gOR+0000991E<, xns

g0h+00005317 < xhns |

Termp

Single measurement

s0e Tracking measurement

gl?<wrin-

Clear COM trace | Clear command history

Fig. 6: Manual command input

For example type the command sNh+400 (N stands for the ID, for example 0) into the input line and press enter.
The command is sent to the laser sensor and the measurement results are received.

The command sNh+400 sets the timing for the measurement to 400* 1ms = 0.4s. The measurement is now
executed with 0.4s independent of the target surface.
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3 Configuration Example

3.3 Stand-Alone mode - Auto start configuration

In this configuration the laser sensor starts measuring as soon as the power is switched on.

Before doing the following configuration do the configuration described under 3.1 Timed measurement
characteristic on page 6.

DIMETIX

LASER DISTANCE SENSORS

Steps | Description
6 Choose the “Stand-alone” tab and the “Auto start configuration” sub tab
7 Set Automatic Mode to ON
8 Set a sample time. Set value to 0 sec for fastest possible measurements
9 Press the “Download to device” button to send and save the chosen configuration to the laser sensor.
Immediately after downloading the sensor starts to measure.
Information: This setting is stored in the device and every time the device is powered on, the measurement
will start.
@Laser Sensor Lility Connected with: D-Series EI [=] @
Eile Toaols Info
c ci . Controlled Stand-alone .C fi i ).
onnection 9@2:;;:—7 Mode onfiguration COM trace DIMETiX
/@ Dpen COMZ @ 19200-7-even-1
Auto start ~ [ Awuto start configuration sMA -> dg
fi ti =
R ¥ oM Sampletime: 0 sec P -l DOWNLOAD TD l ggggzos%o?
hdanual start 7 D: a3 fast as possible ‘iJ DEVICE <- gO0dac+00000006
configuration ->» sinc
hanual read out sMNg Sampled read out sMNg <~ gimc+00000003
-» slmc+l
READ OUT START | | Sempletime: 7 sec i
-» slwc+3
Measuremeants <- glmc?
: -» slsv
Distance: il & mm  cm 0 m <- gOsv4+00400118
M | -» s0sn
SlrEE NO <— glzn+74050036
-» s0c
<- gl?
-» slwc+3
<— glmc?
-> 30s
<- gls?
-> s0c
<- g2
-> 304400000000
<£- gOk?
Status:  |DOWNLOAD OK RESET Clear trace
Fig. 7: Auto start configuration
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3.4 Stand-Alone mode - Manual start configuration
In the manual operation mode, the measurement is controlled by the digital input.

Before doing the following configuration do the configuration described under 3.1 Timed measurement
characteristic on page 6.

Steps | Description
6 Choose the “Stand alone Mode” tab and the “Manual start configuration” sub tab
7 Activate the Digital Input (the Digital Output will be deactivated)
8 Choose an action for the Digital-Input. For example start/stop single sensor tracking
9 Set a sample time. Set value to 0 sec for fastest possible measurements
10 Press the “Download to device” button to send and save the chosen configuration to the laser sensor
11 As soon as the Digital Input goes to HIGH level the tracking will start
&3‘ Laser Sensor Utility Connected with: D-Series EI = @
File Tools Info
Connection CD"EE?,;EMG[;_SI;"E Configuration COM trace DIMET!’X
1/ -» slimc+3
Auto start [ Digital input DIT sNDIT < glume?
fi ti o
SRR ¢ nactive (001 active) T
Manual start ; & Acti -»= s0sn
configuration 1 et <- g0sn+74050036
JI Get DIt [z > s0c
7 i : - gl?
Trigger distance measurement o e
" Start/ Stop single sensortracking <- glmc?
= 30z
= " Stant/ Stop tracking with buffering Sarnple tirme: k 0 sec <- gos?
8 ———— Start/ Stop single sensortimed tracking j SEC
R
9 == s04+00000000
<- gO4?
-» =0c
<- glz
=» s0f+0
<- gOfz
=» alc
<- gOz
10@,7:7?,[)0‘[%'9?‘821-0 -» sODIL+00000008
o - gODIL?
== sls
<- gls?
Status:  |DOWNLOAD OK RESET | Clear frace

Fig. 8: Manual operation mode configuration

3.4.1 DI connection

Connect the DI1 as shown in Fig. 9. As soon as the switch is closed the Laser distance sensor starts measuring and
stops measuring when the switch is opened.

1 V+
2 GND
3 Do1/DI1

12...30 VDC
ov

I

Laser sensor

(12 pin)

[co0000000000]

1kQ

Screw terminal

Fig. 9: Connection for external triggering
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