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neural networks-based texture image processing algorithm for orange defects 

classification. Int. J. Comput. Sci. Appl. 2016. 

Chen, B. H., & Wu, Y. L. (2017). An entropy-preserving histogram modification 

algorithm for image contrast enhancement. Proceedings of the 2017 IEEE 

International Conference on Applied System Innovation: Applied System 

Innovation for Modern Technology, ICASI 2017, 1285–1288. 

https://doi.org/10.1109/ICASI.2017.7988133 

Chen, Bo-Hao, and Yu-Ling Wu. "An entropy-preserving histogram modification 

algorithm for image contrast enhancement." 2017 International Conference on 

Applied System Innovation (ICASI). IEEE, 2017. 

Chen, J.; Liu, Q.; Gao, L. Visual Tea Leaf Disease Recognition Using a 

Convolutional Neural Network Model. Symmetry 2019. 

Chen,Tse-Wei, Hsu,Shou-Chieh, Chien,Shao-Yi, “Robust Video Object 

Segmentation Based On K-Means Background Clustering And Watershed In 

Ill-Conditioned Surveillance System,” ICME 2007. 

Choi, Daeun, et al. "Detection of dropped citrus fruit on the ground and evaluation 

of decay stages in varying illumination conditions." Computers and 

Electronics in Agriculture 127 (2016).  

Crowe, T.; Delwiche, M. Real-time defect detection in fruit—Part II: An algorithm 

and performance of a prototype system. Trans. ASAE 1996. 

Cruz, A.C.; Luvisi, A.; Bellis, L.D.; Ampatzidis, Y. X-FIDO: An Effective 

Application for Detecting Olive Quick Decline Syndrome with Deep Learning 

and Data Fusion. Front. Plant Sci. 2017. 

Dey, A.K.; Sharma, M.; Meshram, M. Image processing based leaf rot disease, 

detection of betel vine (Piper betle L.). Procedia Comput. Sci. 2016. 

Dobbels, A. A., & Lorenz, A. J. (2019). Soybean iron deficiency chlorosis high 



 

91 

 

 

throughput phenotyping using an unmanned aircraft system. Plant Methods, 

15(1), 1–9. https://doi.org/10.1186/s13007-019-0478-9 

Dwi Putra Asana, I. M., Oka Widyantara, I. M., Wirastuti, N. M. A. E. ., & 

Adnyana, I. B. P. (2017). Metode Contrast Stretching untuk Perbaikan 

Kualitas Citra pada Proses Segmentasi Video. Majalah Ilmiah Teknologi 

Elektro, 16(2), 1. https://doi.org/10.24843/mite.2017.v16i02p01 

E. Arbel and H. Hel-Or, “Shadow removal using intensity surfaces and texture 

anchor points,” Pattern Analysis and Machine Intelligence, IEEE Transactions 

on, vol. 33, no. 6, pp. 1202–1216, 2011. 

F. Liu and M. Gleicher, “Texture-consistent shadow removal,” in Computer 

Vision–ECCV 2008. Springer, 2008, pp. 437–450. 

F. Zikra, K. Usman, and R. Patmasari, “Deteksi Penyakit Cabai Berdasarkan Citra 

Daun Menggunakan Metode Gray Level Co-Occurence Matrix Dan Support 

Vector Machine,” in Prosiding Seminar Nasional Darmajaya, 2021, vol. 1, pp. 

105–113. 

Fernandes, Shane, et al. "Adaptive Contrast Enhancement using Fuzzy Logic." 

2019 International Conference on Advances in Computing, Communication 

and Control (ICAC3). IEEE, 2019. 

Fuentes, A.; Yoon, S.; Kim, S.; Park, D. A Robust Deep-Learning-Based Detector 

for Real-Time Tomato Plant Diseases and Pests Recognition. Sensors 2017, 

17, 2022.  

G. D. Finlayson, M. S. Drew, and C. Lu, “Intrinsic images by entropy 

minimization,” in Computer Vision-ECCV 2004. Springer, 2004, pp. 582–

595. 

G. D. Finlayson, S. D. Hordley, and M. S. Drew, “Removing shadows from 

images,” in ECCV (4), vol. 2353. Springer, 2002, pp.823–836. 

G. D. Finlayson, S. D. Hordley, C. Lu, and M. S. Drew, “On the removal of shadows 

from images,” Pattern Analysis and Machine Intelligence, IEEE Transactions 

on, vol. 28, no. 1, pp. 59–68, 2006. 

Garcia-Ruiz, F.; Sankaran, S.; Maja, J.M.; Lee, W.S.; Rasmussen, J.; Ehsani, R. 

Comparison of two aerial imaging platforms for identification of 

Huanglongbing-infected citrus trees. Comput. Electron. Agric. 2013. 

Gavhale, Kiran R., Ujwalla Gawande, and Kamal O. Hajari. "Unhealthy region of 

citrus leaf detection using image processing techniques." International 

Conference for Convergence for Technology-2014. IEEE, 2014. 

Guru, D.; Mallikarjuna, P.; Manjunath, S. Segmentation and classification of 

tobacco seedling diseases. In Proceedings of the Fourth Annual ACM 

Bangalore Conference, Bangalore, India, 25–26 March 2011. 

Guyer, D.; Miles, G.; Gaultney, L.; Schreiber, M. Application of machine vision to 

shape analysis in leaf and plant identification. Trans. ASAE 1993. 



 

92 

 

 

H. Li, L. Zhang, and H. Shen, “An adaptive nonlocal regularized shadow removal 

method for aerial remote sensing images,” Geoscience and Remote Sensing, 

IEEE Transactions on, vol. 52, no. 1, pp. 106–120, 2014. 

H. Moustafa, M. Kotb, H. Ramadan, and D. El-Sherif, “Application Of 

ImageProcessing For Detection And Classification Of Malignant And Benign 

Breast Cancer Tissues,” Cancer, vol. 2, p. 3. 

Hamuda, E.; Glavin, M.; Jones, E. A survey of image processing techniques for 

plant extraction and segmentation in the field. Comput. Electron. Agric. 2016.  

Hossain, E.; Hossain, M.F.; Rahaman, M.A. A color and texture based approach for 

the detection and classification of plant leaf disease using KNN classifier. 

Bangladesh, 7–9 February 2019. 

I. U. W. Mulyono et al., “Parijoto Fruits Classification using K-Nearest Neighbor 

Based on Gray Level Co-Occurrence Matrix Texture Extraction,” in Journal 

of Physics: Conference Series, 2020, vol. 1501, no. 1, p. 12017. 

Iqbal, Z.; Khan, M.A.; Sharif, M.; Shah, J.H.; ur Rehman, M.H.; Javed, K. An 

automated detection and classification of citrus plant diseases using image 

processing techniques: A review. Comput. Electron. Agric. 2018. 

J. Hafeez, J. Lee, S. Kwon, S. Ha, G. Hur, and S. Lee, “Evaluating feature extraction 

methods with synthetic noise patterns for image-based modelling of texture-

less objects,” Remote Sens., vol. 12, no. 23, p. 3886, 2020. 

J. Pardede, M. G. Husada, A. N. Hermana, and S. A. Rumapea, “Fruit ripeness 

based on RGB, HSV, HSL, L* a* b* color feature using SVM,” in 2019 

International Conference of Computer Science and Information Technology 

(ICoSNIKOM), 2019, pp. 1–5. 

J. Zhu, K. G. Samuel, S. Z. Masood, and M. F. Tappen, “Learning to recognize 

shadows in monochromatic natural images,” in Computer Vision and Pattern 

Recognition (CVPR), 2010. IEEE, 2010, pp. 223–230. 

Jiang, P.; Chen, Y.; Liu, B.; He, D.; Liang, C. Real-Time Detection of Apple Leaf 

Diseases Using Deep Learning Approach Based on Improved Convolutional 

Neural Networks. IEEE Access 2019. 

K. M. Amin, A. I. Shahin, and Y. Guo, “A novel breast tumor classification 

algorithm using neutrosophic score features,” Measurement, vol. 81, pp. 210–

220, 2016. 

Khamparia, A.; Saini, G.; Gupta, D.; Khanna, A.; Tiwari, S.; de Albuquerque, 

V.H.C. Seasonal Crops Disease Prediction and Classification Using Deep 

Convolutional Encoder Network. Circuits Syst. Signal Process. 2020. 

Koirala, A.; Walsh, K.B.; Wang, Z.; McCarthy, C. Deep learning—Method 

overview and review of use for fruit detection and yield estimation. Comput. 

Electron. Agric. 2019. 

Li, D., Wang, R., Xie, C., Liu, L., Zhang, J., Li, R., Wang, F., Zhou, M., & Liu, W. 

(2020). A recognition method for rice plant diseases and pests video detection 



 

93 

 

 

based on deep convolutional neural network. Sensors (Switzerland), 20(3). 

https://doi.org/10.3390/s20030578 

 Li, D.; Wang, R.; Xie, C.; Liu, L.; Zhang, J.; Li, R.; Wang, F.; Zhou, M.; Liu, W. 

A Recognition Method for Rice Plant Diseases and Pests Video Detection 

Based on Deep Convolutional Neural Network. Sensors 2020.  

Lili, N.; Khalid, F.; Borhan, N. Classification of herbs plant diseases via 

hierarchical dynamic artificial neural network after image removal using 

kernel regression framework. Int. J. Comput. Sci. Eng. 2011. 

M. Baba, M. Mukunoki, and N. Asada, “Shadow removal from a real image based 

on shadow density,” in ACM SIGGRAPH 2004 Posters. ACM, 2004, p. 60. 

M. Biglari, F. Mirzaei, and J. G. Neycharan, “Persian/Arabic handwritten digit 

recognition using local binary pattern,” Int. J. Digit. Inf. Wirel. Commun., vol. 

4, no. 4, pp. 486–492, 2014. 

M. Domino et al., “Selection of image texture analysis and color model in the 

advanced image processing of thermal images of horses following exercise,” 

Animals, vol. 12, no. 4, p. 444, 2022. 

Makandar, Aziz, Anita Patrot, and Bhagirathi Halalli. "Color image analysis and 

contrast stretching using histogram equalization." International Journal of 

Advanced Information Science and Technology (IJAIST) 27.27 (2014). 

Makarau, R. Richter, R. Muller, and P. Reinartz, “Adaptive shadow detection using 

a blackbody radiator model,” Geoscience and Remote Sensing, IEEE 

Transactions on, vol. 49, no. 6, pp. 2049–2059, 2011. 

Marques Ramos, A. P., Prado Osco, L., Elis Garcia Furuya, D., Nunes Gonçalves, 

W., Cordeiro Santana, D., Pereira Ribeiro Teodoro, L., Antonio da Silva 

Junior, C., Fernando Capristo-Silva, G., Li, J., Henrique Rojo Baio, F., 

Marcato Junior, J., Eduardo Teodoro, P., & Pistori, H. (2020). A random forest 

ranking approach to predict yield in maize with uav-based vegetation spectral 

indices. Computers and Electronics in Agriculture, 178(September), 105791. 

https://doi.org/10.1016/j.compag.2020.105791 

Mohan, J. Tumblin, and P. Choudhury, “Editing soft shadows in a digital 

photograph,” Computer Graphics and Applications, IEEE, vol. 27, no. 2, pp. 

23–31, 2007. 

Moshou, D.; Bravo, C.; Oberti, R.; West, J.; Ramon, H.; Vougioukas, S.; Bochtis, 

D. Intelligent multi-sensor system for the detection and treatment of fungal 

diseases in arable crops. Biosyst. Eng. 2011. 

Mulyono, I. U. W., Lukita, T. C., Sari, C. A., Setiadi, D. R. I. M., Rachmawanto, 

E. H., Susanto, A., Putra, M. D. M., & Santoso, D. A. (2020). Parijoto Fruits 

Classification using K-Nearest Neighbor Based on Gray Level Co-Occurrence 

Matrix Texture Extraction. Journal of Physics: Conference Series, 1501(1). 

https://doi.org/10.1088/1742-6596/1501/1/012017 

Napoli, C.; Pappalardo, G.; Tramontana, E.; Marszalek, Z.; Polap, D.; Wozniak, M. 



 

94 

 

 

Simplified firefly algorithm for 2D image key-points search. In Proceedings 

of the 2014 IEEE Symposium on Computational Intelligence for Human-like 

Intelligence (CIHLI), Orlando, FL, USA, 9–12 December 2014. 

Naranjo-Torres, J.; Mora, M.; Hernández-García, R.; Barrientos, R.J.; Fredes, C.; 

Valenzuela, A. A Review of Convolutional Neural Network Applied to Fruit 

Image Processing. Appl. Sci. 2020. 

Ngugi, L.C.; Abelwahab, M.; Abo-Zahhad, M. Recent advances in image 

processing techniques for automated leaf pest and disease recognition—A 

review. Inf. Process. Agric. 2021. 

Patrício, D.I.; Rieder, R. Computer vision and artificial intelligence in precision 

agriculture for grain crops: A systematic review. Comput. Electron. Agric. 

2018.    

Pawar, R.; Jadhav, A. Pomogranite disease detection and classification. In 

Proceedings of the 2017 IEEE International Conference on Power, Control, 

Signals and Instrumentation Engineering (ICPCSI), Chennai, India, 21–22 

September 2017.  

Pydipati, R.; Burks, T.; Lee, W. Identification of citrus disease using color texture 

features and discriminant analysis. Comput. Electron. Agric. 2006. 

Qin, J.; Burks, T.F.; Ritenour, M.A.; Bonn, W.G. Detection of citrus canker using 

hyperspectral reflectance imaging with spectral information divergence. J. 

Food Eng. 2009. 

R. Guo, Q. Dai, and D. Hoiem, “Single-image shadow detection and removal using 

paired regions,” in Computer Vision and Pattern Recognition (CVPR), 2011 

IEEE Conference on. IEEE, 2011, pp. 2033–2040. 

R. Widodo, A. W. Widodo, A. Supriyanto, and P. C. G. L. Co-Occurrence, “Matrix 

(GLCM) Citra Buah Jeruk Keprok (Citrus reticulata Blanco) untuk Klasifikasi 

Mutu,” J. Pengemb. Teknol. Inf. dan Ilmu Komput., vol. 2, no. 11, 2018. 

Rajan, Megha, B. Radhakrishnan, and P. G. Raji. "Combined Contrast Stretching 

and Homomorphic Normalized Filtering for Color Image Enhancement." 

International Journal of Engineering Research and General Science 3.4. (2015)  

Ramcharan, A., Baranowski, K., McCloskey, P., Ahmed, B., Legg, J., & Hughes, 

D. P. (2017). Deep learning for image-based cassava disease detection. 

Frontiers in Plant Science, 8(October), 1–7. 

https://doi.org/10.3389/fpls.2017.01852 

Ramcharan, A.; Baranowski, K.; McCloskey, P.; Ahmed, B.; Legg, J.; Hughes, D.P. 

Deep Learning for Image-Based Cassava Disease Detection. Front. Plant Sci. 

2017. 

Rosyadi, S. (2018). REVOLUSI INDUSTRI 4.0 : PELUANG DAN TANTANGAN 

BAGI ALUMNI UNIVERSITAS TERBUKA (p. 10). Fakultas Ilmu Sosial dan 

Ilmu Politik Universitas Jenderal Soedirman. 

S. U. Khan, N. Islam, Z. Jan, K. Haseeb, S. I. A. Shah, and M. Hanif, “A machine 



 

95 

 

 

learning-based approach for the segmentation and classification of malignant 

cells in breast cytology images using gray level co-occurrence matrix (GLCM) 

and support vector machine (SVM),” Neural Comput. Appl., pp. 1–8, 2021. 

Singh, U.P.; Chouhan, S.S.; Jain, S.; Jain, S. Multilayer Convolution Neural 

Network for the Classification of Mango Leaves Infected by Anthracnose 

Disease. IEEE Access 2019. 

Sweet, H.C.; Edwards, G.J. Citrus blight assessment using a microcomputer; 

quantifying damage using an apple computer to solve reflectance spectra of 

entire trees. Fla Sci. 1986. 

VijayaLakshmi, B.; Mohan, V. Kernel-based PSO and FRVM: An automatic plant 

leaf type detection using texture, shape, and color features. Comput. Electron. 

Agric. 2016. 

Widodo, R., Widodo, A. W., Supriyanto, A., & Co-Occurrence, P. C. G. L. (2018). 

Matrix (GLCM) Citra Buah Jeruk Keprok (Citrus reticulata Blanco) untuk 

Klasifikasi Mutu. Jurnal Pengembangan Teknologi Informasi Dan Ilmu 

Komputer, 2(11). 

Widyantara, I. M. O., Wirawan, & Hendrantoro, G. (2012). Reducing decoding 

complexity by improving motion field using bicubic and lanczos interpolation 

techniques in Wyner-Ziv video coding. KSII Transactions on Internet and 

Information Systems, 6(9), 2351–2369. 

https://doi.org/10.3837/tiis.2012.09.022 

Widyantara, I., Wirawan Wirawan, and Gamantyo Hendrantoro. "Reducing 

decoding complexity by improving motion field using Bicubic and Lanczos 

interpolation techniques in Wyner-Ziv video coding." KSII Transactions on 

Internet and Information Systems (TIIS) 6.9 (2012) 

Widyantara,I Made Oka, Wirastuti,N.M.A.E.D, Asana,I Made Dwi Putra, 

Adnyana,Ida Bagus Putu, “Image Enhancement Using Morphological 

Contrast Enhancement for Video Based Image Analysis,” Submitted at 3rd 

International Conference on Data and Software Engineering, 2016. 

Woebbecke, D.M.; Meyer, G.E.; Von Bargen, K.; Mortensen, D.A. Color indices 

for weed identification under various soil, residue, and lighting conditions. 

Trans. ASAE 1995. 

Wu, L.; Wen, Y.; Deng, X.; Peng, H. Identification of weed/corn using BP network 

based on wavelet features and fractal dimension. Sci. Res. Essays 2009. 

Y. Shor and D. Lischinski, “The shadow meets the mask: Pyramid-based shadow 

removal,” in Computer Graphics Forum, vol. 27, no. 2. Wiley Online Library, 

2008, pp. 577–586. 

Y.-Y. Chuang, D. B. Goldman, B. Curless, D. H. Salesin, and R. Szeliski, “Shadow 

matting and compositing,” in ACM Transactions on Graphics (TOG), vol. 22, 

no. 3. ACM, 2003, pp. 494–500. 

Yogiswara, Gede Hari, Rita Magdalena, and Hilman Fauzi Tresna Sania Putra. 



 

96 

 

 

"Identifikasi Jenis Penyakit Pada Kakao Dengan Pengolahan Citra Digital Dan 

K-nearest Neighbor." eProceedings of Engineering 3.1 (2016). 

Zhang, H.; Wu, Q.M.J.; Zheng, Y.; Nguyen, T.M.; Wang, D. Effective fuzzy 

clustering algorithm with Bayesian model and mean template for image 

segmentation. IET Image Process. 2014. 

Zhou, H.; Zhuang, Z.; Liu, Y.; Liu, Y.; Zhang, X. Defect Classification of Green 

Plums Based on Deep Learning. Sensors 2020.  

Zikra, F., Usman, K., & Patmasari, R. (2021). Deteksi Penyakit Cabai Berdasarkan 

Citra Daun Menggunakan Metode Gray Level Co-Occurence Matrix Dan 

Support Vector Machine. Seminar Nasional Hasil Penelitian Dan Pengabdian 

Masyarakat, 105–113. 

  



 

97 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

98 

 

 

Data Buah Kakao  

 
 

 
 

  



 

99 

 

 

Data Buah Kakao  
 

 
 

 
 

  



 

100 

 

 

Data Buah Kakao 

 
 

 
 

  



 

101 

 

 

Data Buah Kakao 

 
 

 
 

  



 

102 

 

 

Data Buah Kakao 

 
 

 
 

  



 

103 

 

 

Data Buah Kakao 

 
 

 
 

  



 

104 

 

 

Data Buah Kakao 

 
 

 
 

  



 

105 

 

 

Data Buah Kakao 

 
 

 
 

  



 

106 

 

 

  

Pengambilan Data dan Wawancara 

 
 

 
 

  



 

107 

 

 

Pengambilan Data dan Wawancara 

 
 

 
 



 

108 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  



 

109 

 

 

 

  



 

110 

 

 

 


