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Long Questions

1. Explain the principles of pinhole cameras and how they differ from
conventional cameras.

2. What are the fundamental concepts of radiometry, and how is light measured
in different contexts such as space and on surfaces?

3. Discuss the significance of special cases in radiometry and how they
influence our understanding of light propagation.

4. How do different light sources impact radiometric measurements, and what
are their effects on surfaces?

5. Describe the concept of shadows and shading in qualitative radiometry and
their importance in image interpretation.

6. What factors contribute to local shading in a scene, and how do they affect
the perception of depth and form?

7. Explain the concept of photometric stereo and its application in computer
vision and image processing.

8. How do interreflections influence global shading models, and what
techniques are used to account for them?

9. Discuss the physics of color, including the interaction of light with different
surfaces and materials.

10. Explore the mechanisms of human color perception and how it shapes our
interpretation of the visual world.

11. Describe various methods for representing color in digital imaging systems
and their respective advantages and limitations.

12. Discuss the components of a model for image color and how they contribute
to the overall color appearance.

13. How can surface color be inferred from image color data, and what are the
challenges involved in this process?

14. Compare and contrast the characteristics of pinhole cameras with those of
traditional lens-based cameras.

15. Analyze the implications of different radiometric measurement units in
various applications, such as astronomy and remote sensing.

16. Investigate the role of light sources in creating realistic shadows and
highlights in computer graphics and rendering.
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17. Explore the relationship between surface properties and the way they
interact with incident light to produce color.

18. Discuss the psychological and physiological factors that influence human
perception of color and its nuances.

19. Evaluate the effectiveness of different color spaces in representing and
manipulating color information in digital images.

20. Explain how color models like RGB, CMYK, and HSV are utilized in
various applications such as printing and display technologies.

21. Investigate the challenges associated with accurately capturing and
reproducing surface colors in digital photography and printing.

22. Compare the advantages and disadvantages of different algorithms used in
photometric stereo for estimating surface normals.

23. Discuss the importance of accounting for interreflections in global
illumination algorithms for realistic rendering.

24. Analyze the impact of light sources with varying spectral characteristics on
the perceived color of objects.

25. Explore the role of texture and material properties in influencing the
perceived color of an object under different lighting conditions.

26. Investigate the limitations of traditional pinhole cameras in capturing
accurate color information and ways to overcome them.

27. Discuss the challenges involved in accurately measuring and quantifying the
radiometric properties of light sources.

28. Evaluate the importance of local shading models in computer graphics for
achieving realistic rendering results.

29. Explore the advancements in digital imaging technologies that have led to
improved color accuracy and fidelity in images.

30. Analyze how advancements in radiometric measurement techniques have
impacted various scientific fields such as environmental monitoring and medical
imaging.

31. Explain the fundamental principles of linear filters and their application in
image processing.
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32. Discuss the concept of convolution in the context of linear filters and its
importance in signal processing.

33. Explore the characteristics of shift-invariant linear systems and their
relevance in image filtering tasks.

34. How do spatial frequencies relate to image content, and how are they
analyzed using Fourier transforms?

35. Explain the concepts of sampling and aliasing in the context of digital image
processing and their impact on image quality.

36. Discuss how filters can be used as templates for detecting specific features
or patterns in images.

37. Analyze different edge detection techniques and their performance in the
presence of noise.

38. Explore methods for estimating derivatives in image processing and their
significance in edge detection algorithms.

39. Discuss the challenges involved in accurately detecting edges in images
with varying levels of complexity and noise.

40. Explain the concept of texture in images and how it can be represented and
analyzed computationally.

41. Discuss the role of oriented pyramids in texture analysis and synthesis,
including their advantages and limitations.

42. Explore the application of synthesis by sampling local models in generating
realistic textures from sample patches.

43. Analyze the process of shape from texture and how it contributes to 3D
scene understanding in computer vision.

44. Compare and contrast different types of linear filters used in image
processing, such as Gaussian and Sobel filters.

45. Investigate the mathematical properties of convolution and how they
influence the behavior of linear filters.

46. Discuss the trade-offs between spatial and frequency domain representations
of images in filter design and analysis.

47. Evaluate the performance of various edge detection algorithms in different
scenarios, such as low-contrast images or noisy environments.
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48. Explore advanced techniques for edge detection that incorporate machine
learning or deep learning approaches.

49. Analyze the role of noise in edge detection algorithms and strategies for
mitigating its effects on the final results.

50. Discuss the advantages and limitations of using gradient-based methods for
edge detection in digital images.

51. Investigate the challenges associated with texture representation and
analysis in non-uniform or irregular textures.

52. Explore the concept of texture synthesis and its applications in computer
graphics and image editing.
53. Discuss the importance of scale invariance in texture analysis and synthesis

algorithms.

54. Analyze the computational efficiency of different algorithms for texture
analysis and synthesis.

55. Explore the role of local and global features in texture analysis and their
impact on the quality of synthesized textures.

56. Investigate how shape from texture algorithms can be applied in real-world
scenarios such as object recognition or surface inspection.

57. Discuss the challenges associated with texture analysis and synthesis in
dynamic or changing environments.

58. Explore the integration of texture analysis with other computer vision tasks
such as object detection or scene segmentation.

59. Analyze the relationship between texture features and semantic information
in images and their applications in machine learning tasks.

60. Investigate the potential ethical implications of texture analysis and
synthesis technologies, particularly in privacy-sensitive applications.

61. Explain the fundamentals of the geometry of multiple views and how it
relates to 3D reconstruction from images.

62. Discuss the principles of stereopsis and how the human visual system
reconstructs depth perception from binocular disparity.

63. Explore the process of reconstructing 3D scenes from multiple views and
the challenges associated with this task.
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64. Analyze the role of binocular fusion in the human visual system and its
significance in depth perception.

65. Discuss the advantages and limitations of using more cameras for 3D
reconstruction compared to using only two views.

66. Investigate the mathematical models and algorithms used in stereopsis for
estimating depth from binocular images.

67. Explain the concept of epipolar geometry and its importance in stereo vision
and multi-view geometry.

68. Explore the factors that influence the accuracy and precision of depth
estimation in stereopsis algorithms.

69. Discuss the challenges associated with calibrating multiple cameras for
accurate 3D reconstruction.

70. Analyze the role of occlusions in stereo vision and strategies for handling
them in depth estimation algorithms.

71. Investigate how human stereopsis differs from computational approaches to
depth perception and reconstruction.

72. Explore the potential applications of stereopsis and multi-view geometry in
fields such as robotics, augmented reality, and autonomous vehicles.

73. Discuss the ethical considerations surrounding the use of stereopsis
technology, particularly in privacy-sensitive contexts.

74. Analyze the impact of hardware advancements, such as high-resolution
cameras and depth sensors, on stereopsis algorithms and applications.

75. Investigate the challenges and opportunities in integrating stereopsis with
other computer vision techniques, such as object recognition and tracking.



