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Anatomy of AMG Machines
Kevin Murphy — Leica Geosystems
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What We're Going to Cover

How AMG Works on the Machines

- Wiring
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- Hydraulics :
€]

@

- Sensors o
@

=, 0. . 3 Offactory System @

= PO S I tl O n I n g Reproductive System @
Respiratory System [&)]

: Skeletal System )]

- D at a Urinary System @

- User Interface
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And We're Going to Discuss

Applications Where We Shine and Where
Sources of Error Exist

- Sensor Error
- Data

- Blade Wear
- Positioning

- Materials

- Contractor Knowledge
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... And Then Finally

The Next Generation of Machine Control

- It’s already here!!!

Complete
Integration
is here:

Introducing John De ere’ '
700K SmartGrade Doze
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First Up
The Motor Grader

Positioning Options
= Single GPS with Cross Slope
= Dual GNSS

= Robotic Total Station Control

Sensors: Included and Optional

= Cross Slope Sensor
= Rotation Sensor
= Main Fall Sensor

=  Mast Tilt Sensor
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3D Motor Grader
How it Works

System Components

ICP42
‘ Control Panel

ICGB2 GNSS
Machine Recelver

' MJB1301

Junction Box

S

CGA60 GNSS Antenna

" Mast TIit Sensor




3D Motor Grader
Hydraulics or E/H

ICON tps

-
when it has to be right cim

Geosystems



MC User Interface

@ Trimble
cBa460

What the Operator Sees:

= Cut/Fill
= Position of Machine on Site

'/
¥/ I A T
ut Left (m) Offline (m) Cut Right (m) |
. Cross Slope v 0.003 » 0.004 Y 0.002
' B

= Stationing / Alignment
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Error Sources:
Motor Grader

Watch For:

= Blade Wear

= Mast Tilt / Pitch

= Grade after Compaction

= Machine Measurements
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Next:
The Crawler Dozer

Positioning Options

= Single GPS with Cross Slope
= Dual GNSS

= Robotic Total Station Control

= - Not as common on dozers

5 -
5

Sensors: Included and Optional

= Cross Slope Sensor

= High Speed Sensor / IMU
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3D Dozer
How it Works
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3D Dozer
How it Works ~

— 1 _ <

: _ CGAGD GMSS Antennae
|CP4z |m
Contral Panel T

H‘H‘H‘-"-.

5P14 Sensor
[CGE2 GMSS
Machine Recelver




3D Dozer
Hydraullcs or E/H

ICON tps
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MC User Interface
Grading / Dozer

74
y

CREATE
SURFALCE

SETTINGS
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Error Sources:
Dozer

Watch For:
= Blade Wear

= Grade after Compaction

= Machine Measurements
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Next:
The Excavator

Positioning Options

Dual GNSS
2D or 3D

Sensors Required

Boom Sensor
Stick Sensor
Bucket Sensor

Pitch & Roll Sensor

»  Hydraulic Cylinder (Bucket)

- .
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3D Excavator
How it Works

System components

iCP31 Control Box

%

M55 201 Angle Sensor
incl. Laser Catcher

sy |

q

M55 302 3807 Bucket Sensor

MSS 306 Tilt Bucket Sensor
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MC User Interface
Excavating

What the Operator Sees:

Cut / Fill
3D Position
Existing and Design Elevations

Stationing, Slope, etc.

Eleudiien: 12881 m

Desglgn: 12.132m  Fix

\-
9%5m

©a00000
(X

>
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MC User Interface
Excavator
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Error Sources:
Excavator

Watch For:

= Machine Measurements

= Switching Buckets
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Next:
The Milling Machine

Positioning Options
=—GNSS
= Robotic Total Station

Sensors Required

= Slope Sensor

= Main Fall Sensor

Geosystems



3D Milling to a Profile
How it Works

The contreller unit evaluates al
data transmitted by the sensars,
and contiols the machine's

height adustment

The controller unitsends a
signa to the operator’s station,
©1 to two monitors at the

groundmans stations.

The operator o groundman
then contrals the milling

depth from his position with
the marnitorn.

|| A senson like this one
sends ameasulementto a

| controlles incorporated

within the machine.




MC User Interface
Milling

¥ 0.342

< 0.791 5+03.712 °

< 0.010 « 5551 ,
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Error Sources:
3D Milling to Profile

Watch For:

= Poor Survey Control

= Inaccurate Profile —
Existing surface

7 ¥ b
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Next:
3D Paving

Options
= Asphalt

= Concrete

Positioning
= Single (Asphalt)

= Dual Total Station (Concrete)
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3D Paving
How it Works




MC User Interface
3D Paving String Less

Work - Multl_Stringline_Cigar 11422000
= | S 16:18
Information

Stesring 3D Height 1 [ stationing
-s!t u‘mu “ M'EIS.‘S “

Speed
[}M 00 fimin

Elevation Offset

0010 ft
Working Slope
l 0.0

8.202 ft

4101t 41011t
il it
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Error Sources:
Same as with String:

Mix Design

Starting off the Header in the Morning

Speed

Not enough concrete in front of the machine

Weather

Survey Control

Machine Behavior

DB

Volumes Report

Cut Volume: 190.4 C.Y.
Fll volume: 85852 C.Y.
Import Volume: 8,374.9 C.Y.

Max Cul: 0.351 at 1281899.016,291818.053
Max FI: 3.210 st 1282166.064,291520.814

Total Incluslon hortz area: 414,462.2 S.F., 9.61 Acres
Totsl Inciusion slops area: 4147022 SF,, 9.62 Atres

Average Cut Depth: 0.04 fost

Average Fil Depth: 0.78 feet

Cut to Fil raflo: 0.02

Elevation Change To Reach Balance: -0.546
16360 C.Y.

cu
FHl

(C.¥) / Arwa (acres): 20.0
C.Y.) /Area (acres): 900.2
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In Stores Now:
Integrated Machine Control

Machines so far include:

= Crawler Dozers — With Automatics

= Excavators —“Semi” Automatics: Blade Stop

What & Why

= |Integrated Performance for the Entire Machine

= No Track Slippage
=  Work in Optimized Mode
= Remove the GPS Mast from the Dozer Blade

= Safety concerns

=  Time Savin E .
g - when it has to be right m

Geosystems



Some Examples:
Integrated Machine Control

Enhanced Inertial Meazurement unit
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In Stores Now:
Integrated Machine Control

Control box

A large, easy-to-view monitor and
unique interface designed for
Komatsu intelligent Machine Control,

GNSS antenna

Stroke sensing
hydraulic cylinder

A stroke sensor is built into
the cylinder. This sensor
provides accurate, real time
bucket position which is
immediately displayed on the
control box, speeding up your
work.

Inertial Measurement j
Unit (IMU) i
Inertial Measurement Unit /

(IMU) detects machine ¥
posture for high accuracy GNSS receiver
finishing work.
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Thank You!!
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