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Long Questions

1. Explain the concept of segmentation by clustering and its significance in
image analysis and computer vision tasks.

2. Discuss the principles of human vision related to grouping and Gestalt
psychology and their relevance to image segmentation.

3. Explore the applications of segmentation techniques in shot boundary
detection and background subtraction in video processing.

4. Analyze the process of image segmentation by clustering pixels and the
algorithms commonly used for this purpose.

5. Discuss the advantages and limitations of segmentation by graph-theoretic
clustering methods compared to pixel-based approaches.

6. Investigate the challenges associated with automatic shot boundary detection
in videos and strategies for improving accuracy.

7. Explore the role of background subtraction in video surveillance and motion
detection applications.

8. Discuss the impact of clustering algorithms' parameters on the quality and
efficiency of image segmentation results.

9. Analyze the relationship between clustering techniques and other image
processing tasks such as object recognition and tracking.

10. Investigate the role of feature selection and representation in
clustering-based image segmentation algorithms.

11. Explore the integration of deep learning techniques with clustering methods
for improved image segmentation performance.

12. Discuss the challenges in evaluating the performance of image segmentation
algorithms and common evaluation metrics used.

13. Analyze the computational complexity of different clustering algorithms and
their scalability to large datasets.

14. Investigate the role of user interaction in semi-supervised or interactive
image segmentation techniques.

15. Discuss the ethical implications of automated segmentation techniques,
particularly in applications such as medical imaging and surveillance.
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16. Explain the principles of segmentation by fitting a model and how it differs
from clustering-based segmentation techniques.

17. Discuss the Hough Transform and its role in fitting lines and other
geometric shapes to image data.

18. Explore the challenges and strategies involved in fitting lines to image
features using the Hough Transform.

19. Analyze techniques for fitting curves to image data and their applications in
various computer vision tasks.

20. Discuss how fitting models can be formulated as a probabilistic inference
problem and the advantages of this approach.

21. Explore methods for enhancing the robustness of model fitting algorithms
against outliers and noise in image data.

22. Explain the elements of analytical Euclidean geometry relevant to geometric
camera models and their application in computer vision.

23. Discuss the parameters of geometric camera models and how they relate to
the perspective projection of 3D scenes onto 2D images.

24. Explore the concept of affine cameras and their projection equations,
including their advantages over perspective cameras in certain applications.

25. Analyze the process of camera calibration using least-squares parameter
estimation and its importance in computer vision tasks.

26. Discuss the linear approach to camera calibration and its advantages in
terms of simplicity and computational efficiency.

27. Explore techniques for taking radial distortion into account during camera
calibration and its impact on image analysis tasks.

28. Discuss analytical photogrammetry and its application in deriving geometric
information from images for mapping and surveying purposes.

29. Analyze the challenges and solutions involved in mobile robot localization
using geometric camera models and calibration techniques.

30. Investigate the role of geometric camera models in augmented reality
applications and their impact on visual perception accuracy.

31. Discuss the mathematical principles underlying the Hough Transform and
how they facilitate line detection in images.
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32. Explore the limitations of fitting curves to image data and strategies for
mitigating errors in curve fitting algorithms.

33. Analyze the role of robust estimation techniques such as RANSAC in
improving the accuracy of model fitting algorithms.

34. Discuss the implications of camera parameter estimation errors on the
accuracy of geometric camera models and their applications.

35. Explore the relationship between camera calibration accuracy and the
quality of 3D reconstruction from images.

36. Investigate the impact of lens distortions on geometric camera models and
calibration accuracy, and methods for correction.

37. Discuss the importance of camera calibration in applications such as
structure from motion and simultaneous localization and mapping (SLAM).

38. Analyze the computational complexity of various camera calibration
algorithms and their scalability to large datasets.

39. Explore the challenges and solutions involved in calibrating cameras with
non-linear distortions and wide-angle lenses.

40. Discuss the role of geometric camera models in stereo vision and depth
estimation from multiple viewpoints.

41. Investigate the application of geometric camera models in medical imaging
techniques such as computed tomography (CT) and magnetic resonance
imaging (MRI).

42. Analyze the impact of inaccuracies in camera calibration on applications
such as object tracking and augmented reality.

43. Discuss the potential applications of geometric camera models in
autonomous navigation systems for vehicles and drones.

44. Explore the role of geometric camera models in virtual reality applications
and their impact on user immersion and interaction.

45. Investigate the challenges and solutions involved in calibrating cameras with
fisheye lenses and extreme wide-angle perspectives.

46. Discuss the social implications of robotics, including ethical considerations,
job displacement, and societal integration.

47. Provide a brief overview of the history of robotics, highlighting key
milestones and advancements in the field.
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48. Explain the attributes of the hierarchical paradigm in robotics and its role in
organizing complex robotic systems.

49. Analyze the closed-world assumption and the frame problem in robotics and
their implications for robot reasoning and decision-making.

50. Compare and contrast representative architectures used in robotics, such as
hierarchical, reactive, and hybrid architectures.

51. Discuss the attributes of the reactive paradigm in robotics and its emphasis
on real-time response and adaptability.

52. Explain the concept of the subsumption architecture and its role in creating
layered behaviors in robotic systems.

53. Analyze the use of potential fields and perception in reactive robotics for
navigation and obstacle avoidance.

54. Explore common sensing techniques used in reactive robots, including
logical sensors and behavioral sensor fusion.

55. Discuss the role of proprioceptive sensors in providing feedback about the
internal state of a robot's body.

56. Explain the function and applications of proximity sensors in detecting
nearby objects and obstacles in a robot's environment.

57. Investigate the principles of topological planning and metric path planning
in robotics and their suitability for different navigation tasks.

58. Discuss the advantages and limitations of logical sensors in providing
symbolic information about a robot's environment.

59. Explore the concept of behavioral sensor fusion and its role in integrating
data from multiple sensors for decision-making.

60. Analyze the types and applications of proprioceptive sensors, such as
encoders and gyroscopes, in robotics.

61. Investigate the principles of potential fields and their use in generating robot
behaviors based on attractive and repulsive forces.

62. Discuss the challenges and strategies for perception in reactive robotics,
including sensor noise and environmental variability.

63. Explore the implications of the frame problem in robotics and its impact on
efficient decision-making in dynamic environments.
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64. Analyze the attributes of representative architectures in robotics, such as
deliberative, reactive, and hybrid architectures.

65. Discuss the role of closed-world assumption in robotic reasoning and its
implications for handling incomplete knowledge.

66. Investigate the history of robotics, including key developments in robot
design, control, and applications.

67. Explore the ethical considerations surrounding the use of robotics in various
industries, including healthcare, manufacturing, and defense.

68. Analyze the potential societal impacts of robotics on employment,
education, and economic inequality.

69. Discuss the challenges and opportunities in designing robots that can
interact safely and effectively with humans in various environments.

70. Explore the role of hierarchical paradigms in organizing robot behaviors and
decision-making processes.

71. Analyze the attributes of reactive paradigms in robotics, including real-time
responsiveness and adaptability to changing environments.

72. Discuss the principles and applications of the subsumption architecture in
creating complex robot behaviors through layered control.

73. Explore the use of potential fields and perception in reactive robotics for
tasks such as navigation, obstacle avoidance, and manipulation.

74. Investigate common sensing techniques used in reactive robots, including
logical sensors, behavioral sensor fusion, and proprioceptive sensors.

75. Discuss the challenges and future directions of reactive robotics, including
advancements in sensor technology, control algorithms, and machine learning
techniques.



