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ABSTRACT 

 

 

Essentially, determination model for degree of injury is crucial for refining diagnostic and 

increasing accuracy of the Forensic and Medicolegal services. Existing models are deemed 

difficult in identifying the critical features. These are due to the model having insufficient of 

critical features analysis that cause the inconsistency decision to determine degree of injury 

among the medical practitioners. The issue become more complex because the dataset 

consists of incomplete data and outliers class problem that can affects the sampling bias. The 

purpose of this study is to identify the characteristics and terms, develop and evaluate the 

Hybrid Neural Network Model (HNNM) for determining degree of injury based on Visum 

et Repertum (VeR) data. The VeR data consist of 289 patients’ record. The HNNM is 

expected to determine either the persecution victim having a minor, moderate, or serious 

injury which inclusively mention in Indonesian Penal Code. HNNM is developed based on 

the case studies at three hospitals in Pekanbaru comprise three main phases which are pre-

processing, development, and performance analysis. Pre-processing phase overcomes the 

issue of incomplete data by performing data cleansing and data normalization. The 

development phase begins with utilizing Analytical Hierarchical Process (AHP) to validate 

the ranking for each of weight on the critical features from the experts’ opinion. Then, the 

selection of the critical features is chosen via Neural Network (NN) as classification 

algorithm and Genetic Algorithm (GA) as an optimization technique. The selected critical 

features are applied during the dataset training stages to improve the accuracy and reduce 

error of the HNNM. GA is aimed to increase the accuracy and minimize the error in the 

learning stages of NN. The development phase accomplished with testing stages by 

employing VeR dataset. The performance analysis shows the HNNM produced 98.85% 

accuracy level and Root Mean Square Error (RMSE) value at 0.077. In the validation stage, 

the questionnaires are answered by the Subject Matter Expert (SME) groups which consist 

of feature, implementation, and viability aspect of HNNM. Result from the questionnaires 

concluded that the agreement level of SMEs reaches up to 80%. Thus, the features of the 

HNNM are implementable and highly acceptable by the practitioner. For the future research, 

the HNNM need to increase the accuracy by improving the input features including lifestyle, 

habit, and job. 
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HIBRID RANGKAIAN NEURAL DALAM PENENTUAN DARJAH KECEDERAAN 

MEDICOLEGAL BERDASARKAN KEPADA VISUM ET REPERTUM 

 

ABSTRAK 

 

Pada asasnya, model penentuan untuk darjah kecederaan adalah penting untuk 

memperhalusi diagnostik dan meningkatkan ketepatan perkhidmatan Forensik dan 

Medikolegal. Model sedia ada dianggap sukar dalam mengenal pasti ciri-ciri kritikal. Ini 

disebabkan oleh model yang tidak mempunyai analisis ciri-ciri kritikal yang menyebabkan 

keputusan tidak konsisten dalam menentukan darjah kecederaan di kalangan pengamal 

perubatan. Isu ini menjadi lebih rumit kerana set data terdiri daripada data tidak lengkap 

dan masalah data terasing yang dapat mempengaruhi bias pensampelan. Tujuan kajian ini 

adalah untuk mengenal pasti ciri-ciri dan istilah, membangun dan mengesahkan model 

rangkaian neural hibrid (HNNM) untuk menentukan darjah kecederaan berdasarkan data 

Visum et Repertum (VeR). Data VeR terdiri daripada 289 rekod pesakit. HNNM dijangka 

dapat menentukan sama ada mangsa penganiayaan yang mengalami kecederaan kecil, 

sederhana atau serius yang secara keseluruhan disebutkan dalam Kanun Keseksaan 

Indonesia. HNNM yang dibangunkan adalah berdasarkan kajian kes di tiga hospital di 

Pekanbaru yang terdiri daripada tiga fasa utama iaitu pra-pemprosesan, pemodelan, dan 

analisis prestasi. Fasa pra-pemprosesan dapat mengatasi isu data yang tidak lengkap 

dengan melakukan pembersihan data dan penormalan data. Fasa pembangunan bermula 

dengan menggunakan Proses Hierarki Analitik (AHP) untuk mengesahkan kedudukan untuk 

setiap pemberat pada ciri-ciri kritikal dari pendapat pakar. Kemudian, pemilihan ciri-ciri 

kritikal dipilih melalui Rangkaian Neural (NN) sebagai algoritma klasifikasi dan Algoritma 

Genetik (GA) sebagai teknik pengoptimuman. Ciri-ciri kritikal yang dipilih diterapkan 

semasa peringkat latihan set data untuk meningkatkan ketepatan dan mengurangkan ralat 

HNNM. GA bertujuan untuk meningkatkan ketepatan dan meminimumkan kesilapan dalam 

tahap pembelajaran NN. Fasa pembangunan dicapai dengan tahap ujian dengan 

menggunakan set data VeR. Analisis prestasi menunjukkan HNNM menghasilkan paras 

ketepatan 98.85% dan nilai Ralat Punca Min Kuasa Dua (RMSE) pada 0.077. Dalam 

peringkat pengesahan, soal selidik dijawab oleh Pakar Bidang (SME) yang terdiri daripada 

ciri-ciri, pelaksanaan dan aspek daya maju HNNM. Hasil dari soal selidik menyimpulkan 

bahawa paras kesepakatan SMEs mencapai 80%. Oleh itu, ciri-ciri HNNM boleh 

dilaksanakan dan boleh diterima oleh pengamal. Untuk kajian masa depan, HNNM perlu 

meningkatkan ketepatan dengan meningkatkan ciri-ciri input termasuk gaya hidup, tabiat 

dan pekerjaan. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Trauma injury is a critical cause of disability, death and survival of a severe injured 

person depends on the specialized treatment delivered in a timely manner (Saleh et al., 2018). 

Determining the likelihood or probability of survival in trauma injuries is essential for the 

triage, research, and the priority of treatment (Rau et al., 2019). Trauma scoring system can 

be valuable for several situations. Probability of survival affected by various parameters 

include the extend location of the body injuries, type of the injuries, host factors such as 

gender, age, and pre-existing medical condition. The applicability of the parameters is used 

in medicolegal science which is related with the healthcare field. It is used to determine a 

variety of trauma experience from patients in clinical practices that written on Visum et 

Repertum (VeR) documents. The purpose of this process is to classify the result in terms of 

identify and analyze the type of treatment that could lead to further medication (Theodoraki 

et al., 2010). This process is also being used as valid evidence to enforce the law and justice 

during the pretrial hearing in court (Azhari et al., 2012); (Fatriah et al., 2017). 

The method of trauma scoring assessment can be categorized as physiological, 

anatomical and combination of both (Saleh et al., 2017). Medical practitioners begin with 

the medical diagnostic check-up, treat victims and issue medicolegal reports. The aim is to 

support the law enforcement process to an injured victims (Barek and Haque, 2013). 

Currently, the medical practitioners receive the request from the victims itself to issue the 

medical report and certificate which requires to begin the legal action against someone with 

an offense or crime (Barek and Haque, 2013). These procedures are conducted to both life 



2 

and death victims. Visum et Repertum (VeR) is one of the valid evidences that contains the 

result of forensic medical examinations to the victim. Figure 1.1 shows the form of Visum 

et Repertum (VeR). 

 

Figure 1.1: Example of Visum et Repertum form 
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