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Abstract
Nowadays, one of the biggest challenges in the field of statistical process control (SPC) is how

effectively handle the abundance of big dataroter to evaluate the quality of processes and products. Image
data, which is increasingly utilized in the manufacturing and service industries, poses a significant compon
of this big data. Images offer a cagfective means of swiftly generating agarvolume of data within just a

few seconds. Machine vision systems (MVSS) are extensively employed across various industries
obtaining information pertaining to dimensions, geometric features, surface defects, surface finish, as well
the differentation between conforming and nonconforming products. Consequently, researchers are placi
greater emphasis on utilizing statistical process control methods for analyzing image data to detect proc
variations and defective products, among other goals f@search contribution is highly attractive to
practitioners seeking to leverage digital tools for quality management due to its diverse range of potent
applications in addressing reabrld issues (e.g., Quality 4).

Notably, the research effectivelgtegrates machine learning, traditional statistical methods, and image
processing within the framework of imabased statistical process monitoring. Choosing appropriate types
of images should take into account their respective strengths and weakBesagsimages are weluited
for monitoring geometric features, grayscale images are suitable for assessing product surfaces,-and m
spectral images prove useful when color represents a critical quality characteristic.

This paper presents a systemaiverview accompanied by a conceptual classification scheme based ot
content analysis methodology. The objective is to analyze and categorize prior research that has explc
various aspects of statistical process monitoring applied to image data affesestdndustries. The focus
is specifically on reliable scientific sources, without any constraints on time limitations. Moreover, drawin
from 64 relevant papers in this field, the paper highlights research gaps and provides directions to insy
future studies

Keywords: Statistical Process control (SPC), Statistical monitoring of image data, rohine learning, image
processin
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. Big Data
. Statistical Process Control (SPC)
. Traditional statistical method
. Machine learning techniques
. Supervised Learning
. Unsupervised Learning
. Support Vector Machine (SVM)
. Decision Tree
. Bayesian networks
10. Neural Networks
11. Discriminant Analysis
12. K-means Clustéang
13. Principal Component Analysis (PCA)
14. K-nearest neighbors (KIN)
15. Pixel
16. Machine visiorsystem(MVS)
17. Resizing
18. Cropping
19. Contrast Enhancement
20. Denoising
21. Gaussian smoothing
22. Median filtering
23. Wavelet denoising
24. Histogram equalization
25. Contrast stretching
26. Nearest ngjhbor interpolation
27. Bilinear interpolation
28. Bicubic interpolation
29. Megahed
30. forward snowballing
31. Backward snowballing
32. Intensity
33. Contrast
34. Binary image
35. Gray-scale image
36. Color image
37. Multi-Spectral image
38. HyperSpectral image
39. Monochrome
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40. Red Green Blue (RGB)

41. Spectrasignature

42. Co-Occurrence Matrix

43. Local Binary Pattern

44. Morphology

45. Edge Detection

46. Markov Random Field

47. Fractal Model

48. Auto-Regressive

49, Gaussiarfilter

50. Laplacian Filter

51 Wavelet

52. Gabor

53. Joint MultifractalAnalysis

54. Sharp change

55. Deep Learning

56. Regression tree

57. Ridge Rgression

58. Kernel density estimation

59. Weight matrix

60. Loading matrix

61. Unfolded PCA (UPCA)

62 Tensor

63. Multivariate image analysis (MIA)

64. Multiwvay PCA (MPCA)

65. Low-Rank Tensor Decomposition(LRTD)

66. Vectorised PCAVPCA)

67. Unfolding

68. Multilinear PCA(MPCA)

69. Spatially weighted Imode PCA (ST
PCA)

70. Functional PCA (FPCA)

71. Orthonormal weight function

72. Multi-Channel Functional PCA (MFPCA)

73. Simplicial Functional PCA (SFPCA)

74. Region of interest (ROI)

75. QuantileQuantile plot (QQ plot)

76. Sliding Window

77. Spatial Control chart

78. Spatiotemporal condt chart

79. Generalized Likelihood Ratio (GLR)



80. Run length

81 Huang

82. probability of alarm in a specified period
(PASP)

83. Specificity

84. Accuracy

85. Sensivity

86. Sorenserdice Similarity Cefficient
(SDSC)

87. medianDSC (MDSC)

88. maximum achievable DSC (MADSC)

89. Justified Sorensen ck similarity
coefficient (JSDS)

90. Fraction Correctly Classified (FCC)

91. False Positive Proportion (FPP)

92. Exponentially Weighted Moving
Average(EWMA)

93. Omnibus Chart

94. Analysis of Variance(ANOVA)

95. Edge Detection

96. optical density integrated

97. sparse learninpased muivariate control
chart

98. Region growing algorithm

99. Multi-fractal analysis

100. linear discriminant analysis (LDA)

101 quadratic discriminant analysis (QDA)

102 Lacunarity Analysis

103 Joint Multifractal Analysis

104. Convolutional AuteEncoder(CAE)
Neural Network
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