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What Is MSI?

• Multiple Sensors
• LIDAR
• SONAR
• Fisheye Video
• H2S Gas & Temp - 

OPTIONAL
• 2D LIDAR
• 3D LIDAR
• Quantitative measureable data

GO THE DISTANCEMulti–Sensor Inspection: 2D LIDAR & 3D LIDAR
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• State-of-the-Art 2D LIDAR 
Inspection

• FLOAT for 36” and larger pipe
– Up to 5400 LF

• SMM for 24” and larger pipe
– Up to 3000 LF

• View and verify data quality in real 
time

• Code in back office for QA/QC
• Lens cleaning for I&I

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SolidFX MSI Equipment
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Digital Universal Camera 
(DUC)

• Live video during inspection
• Digital pan-tilt-zoom
• Never miss a defect
• Integrated with GNet
• Code in truck or in office
• Flat images with measuring 

capabilities 
• No moving parts

SFX–DUC Camera
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–SONAR

Profiling SONAR

• Frequency = 2.25 MHz
• Beam = 1.4-deg conical
• RPM = 1 rev/sec
• Range = 6” – 180” (15 ft.)
• Pitch & Roll
• Debris level
• Water level
• Capacity Analysis
• On-screen measurements
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–2D LIDAR

2D Scanning LIDAR

• 2D SCANNING LIDAR
• Live view
• On screen measurements
• 270 degree sweep @ 40 Hz
• 1080 points @ ¼ deg/point
• Height & Width
• Ovality
• Corrosion &Buildup
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–H2S Gas/Temp Sensor (optional)

H2S/TEMP-data logger

• H2S/TEMP – data logger
• Designed for sewers, 

manholes, and wet wells
• Wireless Bluetooth 

download of data
• Time synchronization 

with other MSI sensors
• Floats and self-righting
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Reporting Deliverables
• Granite Net database and DUC video file
• 4:1 VIDEO – Synchronized sensor view 

(MP4)
• Condition Assessment Report (PDF)
• Tabular Data (Summary Info) (CSV)



8https://cuesinc.com salesinfo@cuesinc.com               800.327.7791               © 2020

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–4:1 Viewer
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–4:1 Viewer (cont.)



10https://cuesinc.com salesinfo@cuesinc.com               800.327.7791               © 2020

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Condition Assessment Report
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Condition Assessment Report (cont.)
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Condition Assessment Report (cont.)



13https://cuesinc.com salesinfo@cuesinc.com               800.327.7791               © 2020

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Condition Assessment Report (cont.)
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Condition Assessment Report (cont.)
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Condition Assessment Report (cont.)



16https://cuesinc.com salesinfo@cuesinc.com               800.327.7791               © 2020

GO THE DISTANCE

SFX–3D 
Multi-Sensor Inspection

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

SFX–3D
Condition 
Assessment
Rehab Planning
Geo-Location

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Dual LIDAR Technology

Combine Data From Two Sensors
One SCAN Covers 40–70 Feet

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

DUAL LIDAR Technology

Longer Point Cloud 
More Accurate 
Measurements

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL
Size and Bend Analysis
For Slip-lining 13’ Pipe

What are the angles of the bends?
What stick lengths and angle cuts are needed?
What is my lay plan?

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Field Work APRIL 2023
1 DAY to Collect Data

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 
OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 
OUTFALLBend Report -B39 to WEIR

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 
OUTFALLCenterline Report

B39 to WEIR WALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL
Bend Report - B39 to PIT

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL
Centerline Report - B39 to 
PIT

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 
OUTFALL

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – B39 OUTFALL

LAY PLAN
120” HOBAS Pipe

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward Rehab
Woodward Sewer Rehab
Size & Bend Analysis & 
Geolocation
CIRC SHAPED PIPE
FIELD WORK - SEPT 2022

What is the geometry of the 
90-deg bend at Woodward 
Ave.?

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR

CIRC - WS301 TO WS140 (Woodward Ave.)
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GO THE DISTANCE

Detroit, MI – Woodward 
Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward 
Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward 
Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward Rehab

Woodward Rehab
Size & Bend Analysis & 
Geo-location
EGG SHAPED PIPE
FIELD WORK - SEPT 2022

What are the angles of 
the bends?
What stick lengths will 
pass through the bends?

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR

CIRC - WS317 TO WS319



43https://cuesinc.com salesinfo@cuesinc.com               800.327.7791               © 2020

GO THE DISTANCE

Detroit, MI – Woodward 
Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Detroit, MI – Woodward 
Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR

LIDAR vs. AS-BUILT SHAPE PROPOSED CARRIER PIPE (LINER) CARRIER vs. LIDAR

CROSS SECTION 
ANALYSIS
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GO THE DISTANCE

Detroit, MI – Woodward 
Rehab

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR

MAX STICK LENGTH THROUGH RUN #4  BENDS = 3 FT 

MAX STICK LENGTH FOR RUN #4 STRAIGHTS = 8 FT

VIRTUAL MANDREL ANALYSIS
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GO THE DISTANCE

Salt Lake, UT

Influent Structure Rehab
Size and Bend Analysis

What is the miter angle in 90” pipe?
Wait is the bend radius of the 54” and 84” interceptors?
What is the size or height of the influent channel?

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Salt Lake, UT (cont.)

Influent Structure Rehab
SMM Setup
90” Diversion Pipe

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Influent Structure Rehab
90” Diversion Pipe
CAD Drawing

Salt Lake, UT (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Influent Structure Rehab
Custom Liner Installation

Salt Lake, UT (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Influent Structure Rehab
Influent Channel Size?
Does the height change?

Salt Lake, UT (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Influent Structure Rehab
Combining Structure – Radii?

Salt Lake, UT (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Influent Structure Rehab
Chamber Detail

Salt Lake, UT (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
Geo Location & Cross Section Report
• What is smallest cross section of the E-W tunnel?
• Where should be dig our 10’ diameter, 100 ft. deep 

rehab/maintenance shaft? 

Edmonton Alberta, CA

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
Deliverable -Cross Sections

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
Deployment Into N–S Bypass Pipe
Scans At Bottom of 100’ Deep MH

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR



56https://cuesinc.com salesinfo@cuesinc.com               800.327.7791               © 2020

GO THE DISTANCE

Drill and Rehab Project
Offset MH

• Drop plumb line
• GPS coordinate transfer

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
N-S Bypass Pipe – Bend Analysis

• Import point clouds into CAD
• Define pipe wall and CL
• Measure angles
• Update 3D model

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
Tie The Pipe And Tunnel Together

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
Deliverable – Access Shaft Dig Coordinates

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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GO THE DISTANCE

Drill and Rehab Project
Results – Exploratory Hole For Shaft

• String line to South wall – 500mm
• String line to North wall – 490 mm

Edmonton Alberta, CA (cont.)

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX–Advantages
Live view of video and data

• Code in field or office
• Verify data quality in field
• Reduce re-work 

Blow-off system for clearing lens
• No need to pull back
• DUC lens & LIDAR lens

No Shadowing

Accuracy is constant as pipe diameter gets larger

Factory calibration
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GO THE DISTANCE

Multi–Sensor Inspection: 2D LIDAR & 3D LIDAR
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