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Course Overview:

The course is designed for professionals looking to enhance their skills in optical assembly and
precision engineering. This complete program offers hands-on training in essential techniques,
covering lens properties, lens aberrations, and optical stops.

Participants will also explore advanced topics such as polarized light techniques and low-reflectance
lens coatings. They will develop critical skills in ray tracing, optical tolerances, and correcting
aberrations through practical applications.

Focused on industries like defense, medical imaging, and telecommunications, the course includes
telescope assembly, gun sight alignment, and micro-optics training. By engaging in hands-on
activities like assembling binoculars and periscopes, participants will emerge as experts equipped to
drive innovation in their organizations.

Tailored for engineers, technicians, and professionals, this course provides the necessary skills to
design, build, and troubleshoot advanced optical systems.

Target Audience:

Optical engineers and technicians
Manufacturing professionals in optics
R&D specialists in optical systems
Defense and aerospace engineers
Medical device technicians specializing in imaging equipment

Targeted Organizational Departments:

Research and Development R&D
Optical manufacturing and assembly teams
Quality assurance in optical systems
Precision engineering teams
Defense and aerospace operations



Targeted Industries:

Aerospace and defense
Medical imaging and diagnostics
Telecommunications and fiber optics
Automotive optical systems
Consumer electronics and photography

Course Offerings:

By the end of this course, participants will be able to:

Analyze lens properties in optics for precision assembly.
Identify and correct lens aberrations and optical tolerances.
Implement polarized light techniques and low-reflectance coatings.
Assemble and align binoculars, telescopes, and rangefinders.
Apply optical design principles using ray tracing.
Utilize machining operations and advanced coating methods in optical manufacturing.
Troubleshoot chromatic aberrations and coma in optical instruments.

Training Methodology:

The course combines interactive lectures, group discussions, case studies, and hands-on workshops.
Real-world scenarios will be simulated to teach advanced skills like aplanatic objective design and
telescope optics assembly. Peer feedback and checklists will support learning and retention.

Course Toolbox:

Comprehensive ebooks and guides
Access to specialized optical assembly software
Templates for optical system alignment
Video tutorials on optics machining and casting
Checklists for lens mountings and gears in optical assembly

Course Agenda:

Day 1: Fundamentals of Optical Systems

Topic 1: Properties of lenses and their role in optical systems
Topic 2: Understanding lens aberrations and their corrections
Topic 3: Theory of stops and their application in optical instruments
Topic 4: Brightness of images in optical instruments
Topic 5: Properties of the eye and their implications in optics
Topic 6: Overview of optical materials and their uses
Reflection & Review: Review of foundational optical concepts and applications



Day 2: Advanced Optical Materials and Techniques

Topic 1: Polarized light techniques and practical applications
Topic 2: Low-reflectance lens coatings: methods and materials
Topic 3: Photographic objectives: assembly and alignment
Topic 4: Photographic shutters: design and integration
Topic 5: Understanding and using prisms in optical instruments
Topic 6: Hands-on activity: Practical assembly of optical components
Reflection & Review: Discuss advancements in materials and assembly techniques

Day 3: Assembly of Optical Instruments

Topic 1: Telescope assembly techniques
Topic 2: Training in binoculars and commander’s telescope assembly
Topic 3: Periscope optical design and construction
Topic 4: Gun sight optical alignment for precision
Topic 5: Rangefinder assembly techniques and alignment
Topic 6: Workshop: Assembling a complete optical instrument
Reflection & Review: Review of practical assembly techniques and challenges

Day 4: Mechanical and Electrical Integration

Topic 1: General considerations in optical instrument design
Topic 2: Machining operations and casting methods in optical manufacturing
Topic 3: Bearings and their importance in optical systems
Topic 4: Gears, clutches, and couplings for optical assembly
Topic 5: Lens mountings and parallel displacements
Topic 6: Electrical controls and photoelectric cells in optical systems
Reflection & Review: Summary of mechanical and electrical integration techniques

Day 5: Advanced Optical Design and Precision Troubleshooting

Topic 1: Ray tracing in optical systems
Topic 2: Correcting spherical aberrations for better image quality
Topic 3: Chromatic aberration correction techniques
Topic 4: Understanding and managing coma in optical instruments
Topic 5: Designing aplanatic objectives and eyepieces
Topic 6: Maintaining optical tolerances and troubleshooting issues
Reflection & Review: Review of advanced optical design concepts and practical problem-
solving



How This Course is Different from Other Optical Training
Courses:

This course is distinguished by its emphasis on hands-on learning and real-world applications. Unlike
traditional programs, it combines theoretical knowledge with practical skills in areas such as lens
mountings, optical coatings, and micro-optics alignment. Through industry-specific case studies and
interactive workshops, participants will acquire actionable skills relevant to the defence, medical
imaging, and telecommunications sectors. The course's structured yet flexible design ensures that
participants can confidently assemble and align optical systems with precision.
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