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Blue Book I 

Organization 

• Designed to provide an “orderly, logical 
sequence, from the historical perspective, 
through the basic physics and terminology, to 
the detailed technical results and their 
ramifications. “ 

• “Specific areas of research and technical 
results may be accessed directly  by 
referencing the appropriate section.” 



Blue Book I 

Preface 
1. Introduction 
2. History and Reference Guide 
3. Optical Properties of the Water 
4. Basic Concepts and System Design 
5. Bathymetric Field Tests of the “Airborne Oceanographic Lidar” 
6. Monte Carlo Propagation Simulation 
7. Interface Reflection and Backscatter Characteristics 
8. Bottom Return Signal and Penetration 
9. Depth Measurement Accuracy 
10. System Design Tradeoffs 
 



Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 
4. Environmental Optical Properties 
5. Basic Concepts and System Design (Includes radiative 

transfer models) 
6. Basic Concepts in Data Processing 
7. Depth Measurement Accuracy 
8. Acceptance Field Test Objectives and Approaches 
9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 



Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 

3.1 Australia 
3.2 Canada 
3.3 United States  
3.4 Sweden 

4. Environmental Optical Properties 
5. Basic Concepts and System Design (Includes radiative transfer models) 
6. Basic Concepts in Data Processing 
7. Depth Measurement Accuracy 
8. Acceptance Field Test Objectives and Approaches 
9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 



Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 
4. Environmental Optical Properties 

4.1 Atmosphere 
4.2 Water Surface 
4.3 Volume 
4.4 Bottom 

5. Basic Concepts and System Design (Includes radiative transfer models) 
6. Basic Concepts in Data Processing 
7. Depth Measurement Accuracy 
8. Acceptance Field Test Objectives and Approaches 
9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 



Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 
4. Environmental Optical Properties 
5. Basic Concepts and System Design 

• Radiative transfer modeling (system, waveform, 
calibration, …) 

• Eye safety 
• System design, optimization, and constraints 
• Systems summary 

6. Basic Concepts in Data Processing 
7. Depth Measurement Accuracy 
8. Acceptance Field Test Objectives and Approaches 
9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 
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Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 
4. Environmental Optical Properties 
5. Basic Concepts and System Design (Includes radiative transfer models) 
6. Basic Concepts in Data Processing 

6.1 Inverse problems of waveform processing 
6.2 Depth evaluation accounting for pulse shape 
6.3 Estimate of the diffuse attenuation coefficient 
6.4 Bottom reflectance estimation 
6.5 Effects of Forward scattering. 

7. Depth Measurement Accuracy 
8. Acceptance Field Test Objectives and Approaches 
9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 



Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 
4. Environmental Optical Properties 
5. Basic Concepts and System Design (Includes radiative transfer models) 
6. Basic Concepts in Data Processing 
7. Depth Measurement Accuracy 

7.1 Error budget and total uncertainty 
7.2 Environmental-based errors 
7.3 System calibration 

8. Acceptance Field Test Objectives and Approaches 
9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 



Blue Book II 

1. Preface 
2. Introduction 
3. History and Reference Guide 
4. Environmental Optical Properties 
5. Basic Concepts and System Design (Includes radiative transfer models) 
6. Basic Concepts in Data Processing 
7. Depth Measurement Accuracy 
8. Acceptance Field Test Objectives and Approaches 

8.1 Expectations 
8.2 Environmentally-based errors 
8.3 System calibration 

9. Applications, Ancillary Sensors and Fusion 
10. Epilog (emerging and existing systems) 





Blue Book II 

• Equations:   
• Microsoft Equation editor 

• References:   
• RefWorks; 
• Chicago 16th edition;  
• DOI 

• Hard cover version 
• On-line version: 

• video  
• interactive graphics, etc. 



1 Preface (2 pages)* Gary Guenther 

2 Introduction (5 pages): Wozencraft & 
Lillycrop 

3 History and Reference Guide (30 pages):  Wozencraft 
  3.1. Australia Mark Sinclair 
  3.2. Canada  LaRocque 
  3.3. United States  Wozencraft 
  3.4. Sweden Ekelund 
4 Environmental Optical Properties Pe'eri 

5 Basic Concepts and System Design (pages):  Feygels & 
Kopilevich 

6 Basic Concepts in Data Processing (pages):   Feygels & 
Kopelivich 

7 Depth Measurement Accuracy (pages):   Philpot 
8 Acceptance Field Test Objectives and Approaches (pages):   Pe'eri 

9 Applications, Ancillary Sensors and Fusion (pages):     Wozencraft & 
Reif 

10 Epilog (2 pages):  Philpot 

    Emerging and existing systems, projections on direction 
    

Blue Book II 



AOL (Airborne Oceanographic Lidar) 

Track from offshore to onshore, near Wallops Island, VA.   
Note the entrainment of sediment in the current from the shoal. 

Applied Optics, Vol. 27, Issue 19, pp. 3969-3977 (1988) 
http://dx.doi.org/10.1364/AO.27.003969 

http://www.opticsinfobase.org/view_article.cfm?gotourl=http://www.opticsinfobase.org/DirectPDFAccess/74D525BF-0AE5-1195-7D2022333C94AEFF_31800/ao-27-19-3969.pdf?da=1&id=31800&seq=0&mobile=no&org=


Gonsalves, Michael Oliver. 2010. "A Comprehensive Uncertainty Analysis and Method of 
Geometric Calibration for a Circular Scanning Airborne Lidar." Ph.D., The University 
of Southern Mississippi. 

Gordon, Howard R. 1982. "Interpretation of Airborne Oceanic Lidar: Effects of Multiple 
Scattering." Applied Optics 21 (16): 2996-3001. doi:10.1364/AO.21.002996. 

Guenther, Gary C. 1985. Airborne Laser Hydrography: System Design and Performance 
Factors. Rockville, MD: NOAA Professional Paper Series, National Ocean Service. 

Guenther, Gary C., Thomas J. Eisler, Jack L. Riley, and Steven W. Perez. 1996. "Obstruction 
Detection and Data Decimation for Airborne Laser Hydrography." 1996 Canadian 
Hydrographic Conference Halifax, Nova Scotia, Canada. 

Habib, A., A. P. Kersting, Ki In Bang, and Dong-Cheon Lee. 2010. "Alternative 
Methodologies for the Internal Quality Control of Parallel LiDAR Strips." IEEE 
Transactions on Geoscience and Remote Sensing 48 (1): 221-236. 
doi:10.1109/TGRS.2009.2026424. 

Hickman, G. D. and J. E. Hogg. 1969. "Application of an Airborne Pulsed Laser for Near 
Shore Bathymetric Measurements." Remote Sensing of Environment 1 (1): 47-58. 
doi:10.1016/S0034-4257(69)90088-1. 

IEC. 2014. American National Standard for Safe use of Lasers. Vol. IEC 60825-1 Ed. 3.0. 
http://www.refworks.com/refworks2/default.aspx?r=references; MainLayout::init. 

http://www.refworks.com/refworks2/default.aspx?r=references
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