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4 Introduction 

 

2. Introduction 
This document is the installation manual of the Vision 3D machine control system. 
Please completely read this manual and the contained safety installations and note 
all given information before usage. Keep the manual available for further 
consideration. 
 
Conformity to directives and regulations 
 
This product is in conformity with EU's EMC (2004/108/EC), RoHS (2002/95/EC), 
and WEEE (2002/96/EC) directives and REACH (2006/1907/EC) regulation. This 
product may not be disposed of together with unsorted household waste, it must be 
collected separately. 
 

 
 

 
Disclaimer 
 
• The manufacturer excludes any liability for damages caused by: 
• Inappropriate assembling and installation 
• Non-observance of the installation manual 
• Non-intended and improper use 
• Use beyond operation limits 
• Deployment of insufficiently qualified and trained personnel 
• Use of unauthorized spare parts and accessories 
• Rebuilding of the product 
 
Installation manual 
 
This installation manual contains basic information to be considered when using and 
maintaining the product. Observing all security installations and guidelines given 
here is indispensable for secure operation. Therefore this installation manual has to 
be read and applied without fail by any person assigned with working processes at 
the machine, such as operation, disturbance elimination and maintenance. 
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6 Introduction 

 
2.1. Safety instructions 
 
This section outlines all important safety matters referring the personnel’s optimal 
safety as well as failure-free operation. These installations shall enable users to 
recognize potential risks of use and as possible prevent them in advance. Every 
user has to understand and observe these installations. 
 
Conventional use 
 
Vision 3D has been exclusively designed and constructed for conventional use as 
described here. Positioning the measuring point of the tool (e.g. bucket, blade) of a 
construction machine with the help of gravitation sensors, laser receiver, GNSS 
receiver(s) or other positioning devices. Indication of the position of the measuring 
point to the user or to a third party system. Comparison of the position of the 
measuring point with various types of reference information. 
 
Any other use not listed here as well as any application not complying with the 
technical data is not conventional and inappropriate. 
 
Inappropriate use 
 
• Non-conventional use 
• Exceeding of the limit values given on the data sheet 
• Use of the product without installations 
• Use of the product beyond the limits of use 
• Invalidation of safety equipment 
• Removal of indicating or warning labels 
• Opening of the product 
• Rebuilding or alteration of the product 
• Commissioning of the product after misappropriation 
• Use of the product in spite of obvious defects or damages 
• Use of the product with unauthorized accessory from foreign manufacturers 
• Use of the product at insufficiently secured construction sites 
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Alteration and rebuilding of the product 
 
To prevent risks and ensure optimal performance neither alterations or attachments 
or rebuildings of the product may be carried out without the manufacturer’s explicit 
permission. 
 
The operator’s responsibility 
 
The product is used in the industrial sector. Therefore the operator of the product is 
liable to the legal responsibilities for operational safety. Besides the operational 
safety installations in this manual, the safety, accident prevention, and 
environmental protection regulations valid for the operational area of the product 
have to be observed. 
 
Particularly applying: 
 
The operator has to inform himself about the current operational safety regulations 
and, in a risk assessment, detect additional risks that are caused by the special 
working conditions at the usage site of the product. These then have to be 
implemented in the form of directives. These directives have to be kept near to the 
product and permanently be available for the persons working with it. 
 
The operator has to clearly define the personnel’s responsibilities referring the 
appliance. 
The operator has to ensure that the installation manual’s content is fully understood 
by the operating personnel. 
The statements of the installation manual have to be observed thoroughly and 
unrestrictedly. 
 
The operator has to ensure that all maintenance, inspection and assembling 
processes are carried out by qualified specialized personnel, which have informed 
themselves sufficiently by closely studying the manuals for the product’s operation. 
 
The operator informs the manufacturer or the authorized dealer if any safety defects 
occur at the product or during operation. 
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10 Introduction 

 
Proceeding in case of danger and accidents 
 
• Preventive measures 
• Always be prepared for possible accidents or the event of fire. 
• Keep first-aid equipment (ambulance box, blankets etc.) within reach. 
• Familiarize the personnel with accident notification and first-aid equipment as 

well as emergency services. 
• Keep the access routes clear for emergency vehicles. 
• If the event occurs, proceed appropriately 
• Immediately put the product out of action by switching the power off. 
• Induce first-aid-measures. 
• Recover persons out of the hazard zone. 
• Inform the responsible person at the usage site. 
• Alarm a doctor and/or the fire brigade. 
• Keep the access routes clear for emergency vehicles. 
 
 
2.2. Product overview 
 
Xsite EASY is a machine guidance system for excavators. Xsite EASY indicates the 
position of the measuring point compared to a reference level. 
 
The system contains the following components by default (Figure 1): 

• Display unit 
• Connection box for LED display 
• Gravitation sensors for bucket, dipper stick, main boom, and frame 

 
The system can be expanded by adding the following optional accessories (Figure 
1): 

• Tilt bucket sensor 
• Dual block boom sensor 
• Laser receiver 
• LED display 
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Figure 1. System diagram 
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16 Installation of components 

 
Sensors can be mounted to several different positions (Figure 5). Not all mounting 
orientations are possible for all sensors. See chapters 3.2.1 – 3.2.5 for details 
 

 
 

Figure 5. Mounting orientations (arrow points forward) 
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5. Calibration 
NOTE! 
 

Sensors are equipped with internal heating. When excavator is 
used at cold circumstances, it takes time for the sensors to warm 
up and provide good accuracy. The amount of time needed after 
turning ON the system and before starting work process (to ensure 
accurate measurement results) is shown in the following table. 

 
Temperature Heating time 
-20°C ~20 min 
-10°C ~10 min 
-5°C ~5 min 
 
To access the calibration settings, press the “Main menu” button for 3 seconds. 
Then press the “Down arrow” and “0.0” buttons simultaneously for 3 seconds. New 
items (“Frame”, “Boom”, “Bucket sensor” and “Equipment”) will appear below the 
“Info” item. 
 
Up to 3 machines can be calibrated in one Xsite EASY display unit. Select machine 
that will be calibrated in “Installation settings” → “Choose machine”. 
 
To complete the calibration, at least the following tasks should be done in 
“Installation settings”: 

• Frame sensor calibration 
• Boom calibrations 
• Bucket mount calibration 

 
 
5.1. Frame sensor calibration 
 
Go to “Installation settings” → “Frame”. 
 
Wizard guides you through the following steps 

• Select sensor mounting orientation. 
• Enter X offset 
• Enter Y offset 
• Align the excavator frame with the tracks by slewing the machine. Press “0.0” 

to calibrate when aligned. 
• Slew the excavator 180 degrees and align the frame with the tracks on the 

opposite direction. Press “0.0” to calibrate when machine is correctly aligned. 
• Save correction to sensor by pressing “0.0”. 
• Test that pitch and roll of the frame are near zero when the machine is on flat 

surface. 
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Exit wizard by pressing the “Bucket” button and accept changes by choosing “Yes” 
with the “0.0” button. 
 
 
5.2. Stick sensor calibration 
 
When doing the stick calibration, every step has to be done accurately. Make sure 
that the steps are done in the correct order. 
 
Go to “Installation settings” → “Boom” → “Stick”. 
 

• Enter stick length (Figure 24). Length is the distance between pins. 
• Slew machine roll to near zero. If roll value is too big, text “Turn!” is shown on 

the screen. 
• Align stick horizontally (Figure 25). When at least one of the numbers are on 

black background, press “0.0” to calibrate. Do not move the boom while the 
calibration is in progress.  
NOTE! 
 

When step 3 has been completed, text “Done” will appear on the 
screen. 

• Align stick vertically (Figure 26). When at least one of the numbers is on black 
background, press “0.0” to calibrate. Do not move the boom while the 
calibration is in progress.  
NOTE! 
 

When step 4 has been completed, text “Done” will appear on the 
screen. 

• Set mounting orientation. Xsite EASY recognises the mounting orientation 
automatically based on steps 3 and 4. If the mounting orientation is wrong, 
consider doing steps 3 and 4 again or choose correct orientation from the list 
by using the “0.0” button. 

• Move stick to an angle that is between 30...60 degrees (Figure 27). Bucket 
should be placed on the ground so that the stick is not sinking slowly down. 
Press “0.0” to calibrate. When calibration position is set, do not move the 
machine or the boom until you have done steps 7, 8 and 9.  
NOTE! 
 

When step 6 has been completed, text “Done” will appear on the 
screen. 

• Measure calibration height (Figure 28). Height is easiest to measure by using 
a point laser. Insert the laser on the same level with the lower pin of the stick 
and measure vertical distance from the upper pin of the stick to the laser 
beam. 

• Measure calibration distance (Figure 29). Distance can be measured by using 
a plumb line or a point laser. Insert the plumb line to the upper pin of the stick 
and measure horizontal distance from the plumb line to the lower pin of the 
stick. If measurement of the calibration distance is difficult, value can be left 
to 0.000 m and the calibration wizard calculates the distance automatically. 

• Save correction to sensor by pressing “0.0”. If both height and distance have 
been set in steps 7 and 8, the maximum error can be seen on the screen. If 
the error is bigger than 0.01 m, steps 6, 7 and 8 should be done again. 
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• Evaluate the calibration values. Values in the top row are length scaled 
vectors X, Y and Z. Values in the middle row are pitch, yaw and roll in 
degrees and the values in the bottom row are G force components from the 
sensor. 

 
Exit the stick calibration by pressing the “Bucket” button and accept the changes by 
choosing “Yes” with the “0.0” button. 
 

 
Figure 24. Stick length 
 
 

 
 

Figure 25. Stick horizontally  
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Figure 26. Stick vertically 
 
 

 
 

Figure 27. Calibration angle 
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5.3. Main boom sensor calibration 
 
NOTE! 
 

When calibrating a machine that has an extra boom, extra boom 
sensor has to be calibrated before main boom sensor. 

 
When doing the boom calibration, every step has to be done accurately. Make sure 
that the steps are done in the correct order. 
 
Go to “Installation settings” → “Boom” → “Main boom”. 
 

1. Enter boom length. Length is the distance between pins. 
2. Slew machine roll to near zero. If roll value is too big, text “Turn!” is shown on 

the screen. 
3. Align boom horizontally. Press “0.0” to calibrate. Do not move the boom while 

the calibration is in progress.  
NOTE! 
 

When step 3 has been completed, text “Done” will appear on the 
screen. 

4. Align boom vertically. If boom cannot be turned to full 90 degree angle, turn it 
as up as possible. Press “0.0” to calibrate. Do not move the boom while the 
calibration is in progress. 
NOTE! 
 

When step 4 has been completed, text “Done” will appear on the 
screen. 

5. Set mounting orientation. Xsite EASY recognises the mounting orientation 
automatically based on steps 3 and 4. If the mounting orientation is wrong, 
consider doing steps 3 and 4 again or choose correct orientation from the list 
by using the “0.0” button. 

6. Move boom to an angle that is close to 45 degrees. If the boom is too high 
from the ground to do measurements of steps 7 and 8, the angle can be 
smaller. Regardless, the angle should be at least 20 degrees. Bucket should 
be placed on the ground so that the boom is not sinking slowly down. Press 
“0.0” to calibrate. When the calibration position is set, do not move the 
machine or the boom until you have done steps 7, 8 and 9.  
NOTE! 
 

When step 6 has been completed, text “Done” will appear on the 
screen. 

7. Measure calibration height. Height is easiest to measure by using a point 
laser. Insert the laser on the same level with the lower pin of the boom and 
and measure vertical distance from the upper pin of the boom to the laser 
beam. 

8. Measure calibration distance. Distance can be measured by using a plumb 
line or a point laser. Insert the plumb line to the upper pin of the boom and 
measure horizontal distance from the plumb line to the lower pin of the boom. 
If measuring of the calibration distance is difficult, value can be left to 0.000 m 
and the calibration wizard calculates the distance automatically. 

9. Save correction to sensor by pressing “0.0”. If both height and distance have 
been set in steps 7 and 8, the maximum error can be seen on the screen. If 
the error is bigger than 0.01 m, steps 6, 7 and 8 should be done again. 
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10. Evaluate the calibration values. Values in the top row are length scaled 
vectors X, Y and Z. Values in the middle row are pitch, yaw and roll in 
degrees and the values in the bottom row are G force components from the 
sensor. 

 
Exit the boom calibration by pressing the “Bucket” button and accept the changes by 
choosing “Yes” with the “0.0” button. 
 
 
5.4. Extra boom sensor calibration 
 
NOTE! 
 

When calibrating a machine that has an extra boom, extra boom 
sensor has to be calibrated before main boom sensor. 

 
Calibration of the extra boom sensor is done in the same way as calibration of the 
main boom sensor. 
 
 
5.5. Boom line accuracy test 
 
After calibrating the stick and boom sensors, test the boom line accuracy. 
 
Create a new bucket with lengths of 0 m. Go to “Main menu” → “Buckets” → “<New 
bucket>” → “Blank values” → “Measures” and make sure that all bucket lengths are 
0.000 m. If wanted, the bucket can be given a descriptive name. Exit to the 
measurement screen and save settings. 
 
Set up a point laser and attach a calibration magnet on the centre point of the 
lowest pivot pin of the stick. 
 
Move stick and boom so that the laser beam hits the bolt in the calibration magnet 
(Figure 30). Zero the reading by pressing the “0.0” button. Move stick and boom to 
different positions and check the accuracy for all positions (at least reach stick and 
boom as far from the cabin as possible and take them as close to the cabin as 
possible). 
 
If accuracy is good (tolerance +/- 1 cm), proceed to the bucket mount calibration. If 
accuracy is worse than +/- 1 cm, calibrate stick and boom sensors again. 
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5.8. Linkage 
 
Go to “Installation settings” → “Bucket sensor” → “Linkage measures”. 
 
Set values P9–P13 (see chapter 3.2). Exit by pressing the “Bucket” button and 
accept the changes by choosing “Yes” with the “0.0” button. 
 
Go to “Installation settings” → “Bucket sensor” → “Calibration”. 
 

1. Slew machine roll to near zero. If roll value is too big, text “Turn!” is shown on 
the screen. 

2. Align linkage part P13 horizontally by using a point laser or spirit level.  
NOTE! 
 

When step 2 has been completed, text “Done” will appear on the 
screen. 

3. Turn linkage part P13 up. Press the “0.0” button to calibrate.  
NOTE! 
 

When step 3 has been completed, text “Done” will appear on the 
screen. 

4. Set mounting orientation. Xsite EASY recognises the mounting orientation 
automatically based on steps 2 and 3. If the mounting orientation is wrong, 
consider doing steps 2 and 3 again or choose correct orientation from the list 
by using “0.0” button. 

5. Save correction to sensor by pressing the “0.0” button. 
6. Calibrated sensor roll can be tested by turning the bucket to different 

positions and checking that the roll value is near zero. 
 
Exit the linkage calibration by pressing the “Bucket” button and accept the changes 
by choosing “Yes” with the “0.0” button. 
 
5.9. Completing the calibration 
 
After a successful machine calibration and boomline accuracy test, buckets should 
be calibrated. 
 
Please see the Xsite EASY user manual for instructions on how to calibrate buckets 
and tilting buckets. User manual also provides instructions on how to check the 
accuracy after bucket calibration and tilt bucket calibration. 
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