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Abstract. Cancer is one of the killing diseases. Cancer is a condition triggered by
the uncontrolled division of abnormal cells in a specific body part. Childhood can-
cer is a diagnosis of cancer that occurs in children up to the age of 18 years, includ-
ing children who are still in the womb. Community Care for Child Cancer and
Chronic Diseases (KPKAPK) which provides psychological assistance services
for families and children, providing services informal education and mentoring of
children, providing activities education and recreation for children with cancer, as
well as fundraising to help children’s medical expenses from the underprivileged
family. The effects of cancer treatment carried out by children with cancer can
be in the form of diarrhea, nausea, vomiting and fatigue. Cancer-Related Fatigue
(CRF) is a common side effect in cancer patients in those experiencing cyto-
toxic chemotherapy, radiation therapy, bone marrow transplantation, or biologic
response modifier Cancer-Related Fatigue (CRF) is a common side effect experi-
enced by cancer patients undergoing cytotoxic chemotherapy, radiation treatment,
bone marrow transplantation, or biologic response clarifier therapies.The urgency
of this research emerged as a form of social care and support for children with
cancer who take shelter in halfway houses, support patients in handling this dis-
tressing condition and remaining as active in life as possible, also support for the
volunteers involved in the shelter. Researcher have designed a technology that will
help the volunteers in monitoring the activities of children with cancer patients at
shelter, utilizing intelligent system technology that can identify image recorded
by the camera and processes it with Image Processing based onMachine Learning
embedded in it Convolutional Neural Network (CNN) Algorithm.
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1 Preliminary

Cancer is one of the biggest killer diseases in the world. Cancer is a disease marked
by the presence of malicious cells/tissues that grow rapidly and abnormally and can
extend to other areas of the person’s body [1]. Childhood cancer is a cancer diagnosis
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that occurs in children under the age of 18, including children still in the womb, where
WHO data states that childhood cancer cases reach 2–4% of all children incidence of
cancer in humans [2, 3].

CommunityCare for ChildCancer andChronicDiseases (KPKAPK)which provides
psychological assistance services for families and children, providing services informal
education and mentoring of children, providing activities education and recreation for
children with cancer, as well as fundraising to help children’s medical expenses from the
underprivileged family [3]. The South Sumatra Children’s Cancer Foundation as part of
the KPKAK noted that: the number of children diagnosed with cancer in South Sumatra
is increasing between 60 to 80 percent in the last eight years with 36 to 40 new cases
every year [4].

The effects of cancer treatment carried out by children with cancer can be in the form
of diarrhea, nausea, vomiting and fatigue. Cancer-Related Fatigue (CRF) is a common
side effect experienced by cancer patients undergoing cytotoxic chemotherapy, radiation
treatment, bone marrow transplantation, or biologic response modifier treatment [5].

The urgency of this research emerged as a form of social care and support for chil-
dren with cancer who take shelter in halfway houses, assist the patient in managing
this difficult condition and remaining as active in life as possible, also support for the
volunteers involved in the shelter. Patients’ quality of life (QOL) decreases as a result
of sustained cancer-related fatigue because they are too tired to fully participate in the
roles and activities that make their lives valuable [5].

Researcher have designed a technology thatwill help the volunteers inmonitoring the
activities of children with cancer at shelter, utilizing intelligent system technology that
can identify image recorded by the camera and processes it with Image Processing based
on Machine Learning embedded in it Convolutional Neural Network (CNN) Algorithm.

2 Overview

The Monitoring systems built using Camera Sensors (Web Cam and CCTV), Arduino,
MiniPC, Speaker, WIFI Router, and LCD Display Screen. By implementing Artificial
Intelligence built into this activity monitoring devices children with cancer, movement
classification, Image Processing and Convolutional Neural network (CNN) algorithm.

2.1 Image Processing

Image processing is the conversion of images to digital form for a particular aim. Initially,
image processing was used to correct and improve the quality of an image; however,
as technology advanced and computational sciences emerged, humans were able to
retrieve information from images. The input is an image and the output is an improved
image. The activity of analyzing an image in order to generate useful information for
decision making (typically using Artificial Intelligence or AI for Pattern Recognition
using Artificial Neural Networks, Fuzzy Logic, and others) [6, 7].
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Fig. 1. Machine Learning Concepts

2.2 Machine Learning

Machine learning is a branch of artificial intelligence (AI) that implements statistical
methods to create an automatedmodel of a dataset in order to provide computers with the
capability to “learn.” Machine learning, also known as deep learning, allows a computer
to learn from data and create a model to perform the input-output process (Fig. 1).

2.3 Convolutional Neural Netwok (CNN)

CNN (Convolutional Neural Network) is a machine learning algorithm derived from the
expansion of Multi Layer Perceptron (MLP) that is devised to process two-dimensional
data. CNN is categorized as a Deep Neural Network due to the depth of its net-
work and various applications in image data. CNN employs two methods: feedforward
classification and backpropagation stage learning.

Several studies have combined Image Processing and Convolutional AlgorithmNeu-
ral Network (CNN) in the recognition/recognition of human activities, including “ Iden-
tification of image processing operations using a convolutional neural network” [8], “
Image processing with CNN for medical diagnosis” [9], and “ Convolutional Neural
Networks for recognizing human activity using mobile sensors”[10].

The design that will be built employs several hardware components, as shown in the
block diagram in Fig. 2, consist of Camera Sensors (Web Cam and CCTV), Arduino,
MiniPC, Speaker, WIFI Router, and LCD Display Screen.
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Fig. 2. Hardware Block Diagram of Monitoring Systems

3 Methodology

3.1 Systems Design

System design is an After-analysis stages of the system development cycle, functional
requirements definition and preparation for design and implementation, describe how a
system is formed (Fig. 3).

The first step is to collect data in the form of a video dataset, where machine learning
must have prior knowledge about the activity in order to recognize each movement of
children’s activities. This information is derived from the video dataset, which is fed
into the processor, which serves as the monitoring device’s brain.

When the camera captures the child’s activity, the Processor processes the data
by comparing the captured activity to the dataset that becomes the device system’s
knowledge base, and produces a classification child activity.

The input data in the form of video will be extracted into an image, which will then
be displayed. At layer 1, 5x5 kernel, 16 filters were used, followed by maxpooling 2x2
and proceeding to the second layer with 5x5 kernel, 32 filters, and maxpooling 2x2.

3.2 Testing and Analyzing

System testing is the process of determining whether a software system conforms to
specifications and is running in the desired environment. As for Testing focused on
the system’s dependability in classifying the type of activity performed, as well as
communication between hardware and software to the device used by the user tomonitor.

Training and Testing Data
At this point, the training and testing methods are carried out on the collected dataset.
The dataset consists of approximately 100 records of video captures and activity pho-
tos. The process of training and testing the data is carried out using the Convolutional
Neural Network (CNN) method, which includes 2 parts, namely feature learning and
classification. The training’s outcomes can be seen in the following (Fig. 4).

Following training on the dataset, the next step is to test the dataset using a camera to
demonstrate the monitoring system’s ability to detect correctly or incorrectly in accor-
dance with the dataset that has been provided. In the process of retrieving child activity
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Fig. 3. Flowchart of a Child Activity Monitoring System

Fig. 4. Training Dataset

detection data using a webcam camera, data retrieval is done by placing the camera
position based on the location and the intended object where the distance between the
camera and the object is determined to get a clear object in carrying out the activity. The
majority of the activities were carried out in the common room of the Sumsel Children’s
Cancer Foundation shelter.

Overall, the monitoring system built has been successful in monitoring activities in
the room, as long as the object is not too far away from the monitoring camera, with a
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maximumdistance of 20 cm - 100 cm. If the object is too far away, the activitymonitoring
that is read will encounter detection errors.

Website Design Outcomes
The website created for this system is used to track its performance and can be accessed
remotely with the aid of an internet connection, making it simpler to learn how the
system is performing. When accessing a website, an account login will be visible on the
home page, as shown in the following (Fig. 5).

Fig. 5. Website Account Login Display

Fig. 6. Home Page Display
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The website will display the results of activity monitoring and assessment of the
sensors used on the tool after logging in to the account on the start page, as shown in
(Fig. 6).

4 Conclusions

Activity monitoring system for children with cancer that uses intelligent system technol-
ogy to identify images captured by cameras and process them with Machine Learning-
based Image Processing embedded in the Convolutional Neural Network (CNN) Algo-
rithm, capable of detecting expressions of fatigue and stress tendencies experienced by
children with cancer in a shelter. The built-in monitoring system has been successful
in monitoring activities in the room, as long as the object is not too far away from the
monitoring camera, with a maximum distance of 20 cm - 100 cm. If the object is too far
away, the activity monitoring that is read will have detection errors rather than precision.

References

1. P2PTM Kemenkes RI, “Apa itu Kanker? - Direktorat P2PTM,” 05 Februari. p. 1, 2019,
[Online]. Available: http://p2ptm.kemkes.go.id/infographic-p2ptm/penyakit-kanker-dan-kel
ainan-darah/apa-itu-kanker.

2. Kementrian Kesehatan RI, Pedoman Penemuan Dini Kanker pada Anak. 2011.
3. “KPKAPK_ Pengenalan Komunitas Peduli Kanker Anak dan Penyakit Kronis lainnya

Palembang.”.
4. ““Anak Pengidap Kanker di Sumsel Meningkat Hingga 80 Persen - Daerah _ RRI Palembang

_.”.
5. V. S. Raj, J. Edeker, and T. M. A. Pugh, “Cancer-related fatigue,” Cent. Nerv. Syst. Cancer

Rehabil., vol. 8, no. 8, pp. 121–131, 2018, https://doi.org/10.1016/B978-0-323-54829-8.000
12-3.

6. D. I. Processing et al., “Image Processing • Image Processing,
”

Int. J. Appl. Earth Obs. Geoinf., vol. 103, no. February, pp. 1–30, 2018.
7. H. Nguyen, “[Tinku_Acharya,_Ajoy_K,” vol. 16, no. 2
8. B. Chen, H. Li, W. Luo, and J. Huang, “Image processing operations identification via con-

volutional neural network,” Sci. China Inf. Sci., vol. 63, no. 3, pp. 1–8, 2020, https://doi.org/
10.1007/s11432-018-9492-6.

9. P.Arena,A. Basile,M.Bucolo, andL. Fortuna, “Image processing formedical diagnosis using
CNN,” Nucl. Instruments Methods Phys. Res. Sect. A Accel. Spectrometers, Detect. Assoc.
Equip., vol. 497, no. 1, pp. 174–178, 2003, https://doi.org/10.1016/S0168-9002(02)01908-3.

10. M. Zeng et al., “Convolutional Neural Networks for human activity recognition using mobile
sensors,”Proc. 2014 6th Int. Conf. Mob. Comput. Appl. Serv. MobiCASE 2014, no. November,
pp. 197–205, 2015, https://doi.org/10.4108/icst.mobicase.2014.257786.

http://p2ptm.kemkes.go.id/infographic-p2ptm/penyakit-kanker-dan-kelainan-darah/apa-itu-kanker
https://doi.org/10.1016/B978-0-323-54829-8.00012-3
https://doi.org/10.1007/s11432-018-9492-6
https://doi.org/10.1016/S0168-9002(02)01908-3
https://doi.org/10.4108/icst.mobicase.2014.257786


500 R. D. Kusumanto et al.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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