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 The rapid development of artificial intelligence technology in recent decades 

has led to the development of highly efficient object detection algorithms, 

including human detection under difficult conditions. Human detection is one 

of the major challenges in computer vision as it involves various complex 
factors such as obstructed human objects, pose variations, small low-

resolution human objects, as well as the presence of fake human objects such 

as statues or images. The purpose of this study is to determine the detection 

accuracy of three types of YOLOv7 algorithm models in detecting humans in 
difficult conditions. This research uses the SLR (Systematic Literature 

Review) method to determine the algorithm used, namely YOLOv7 and 

selects three types of YOLOv7 models namely YOLOv7x.pt, YOLOv7-w6-

person.pt, and YOLOv7-w6-pose.pt. These models are selected based on their 
advantages. These models were selected based on their excellence in detecting 

human objects and their relevance for complex scenarios. Tests were 

conducted using 100 images obtained from the internet and divided into four 

categories of human objects under difficult conditions, which represent 
various challenges in human detection. Analysis was performed using 

convusion matrix to evaluate performance metrics such as accuracy, 

precision, recall, and F1-score. Based on the test results, the YOLOv7-w6-

person.pt model showed the best overall performance, especially in detecting 
humans in obstructed conditions and complex lighting with a precision of 

90.4%, Recall 88.7%, and F1-Score 89.5%. This model has higher accuracy, 

precision, and F1-score than the other models, making it a reliable choice for 

human detection in difficult conditions. These findings not only demonstrate 
the relevance of YOLOv7 as a reliable human detection algorithm, but also 

provide a basis for further optimization of YOLOv7-based human detection 

systems, both through model architecture enhancement and more specific 

dataset adaptation. This research makes an important contribution to the 
development of human detection technologies for real-world applications, 

such as surveillance, crowd analysis, and automated safety systems. 
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1. INTRODUCTION 

The rapid advancement of technology in recent decades has encouraged the development of more 

complex technologies. One of the fields that has followed this stream of development is Artificial Intelligence 

technology [1]. With the advent of Artificial Intelligence, computer vision has become an integral component 

in AI-related research. And with the technological advancements in this field, we can create powerful artificial 

neural networks for various computer vision tasks, such as identification & localization, classification, tracking, 

pose estimation, motion analysis, etc. Today, it has been applied in various fields, ranging from security & 

surveillance to autonomous cars, from biometrics to forensics, from human detection to augmented reality [2]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Among the most interesting applications of computer vision is human detection. Human detection is an 

important topic to study because there are challenges that need to be solved, such as the challenge of detecting 

obstructed human objects, variations in human poses, light conditions, cluttered backgrounds, variations in 

viewing angles, and low resolution [3]. 

Research in the field of human detection in difficult conditions has been carried out using various existing 

methods, such as [4] conducting research on human object detection from obstructed Infrared images using the 

YOLOv4 algorithm. [5] detects pedestrians who are obstructed by the DCPDN method. Research [6] detects 

small people in large-scale images. Research [7] overcomes the problem of human detection that is difficult to 

see. Research [8] provides a comprehensive analysis of the evolution of the YOLO architecture. Research [9] 

compared the accuracy of YOLOv5 and YOLOv7. Research [10] reviews and evaluates the Backbone 

Network.  

Based on the description above, there has been a lot of research on human object detection in difficult 

conditions with different methods, both optimization of existing algorithms and, combining algorithms, and 

adjusting dataset alignment in certain cases and the results presented with good accuracy values and 

recommending further research to use the latest and more sophisticated technology for detection results with 

better accuracy. Currently in the field of object detection one of the new and advanced algorithms is YOLO, 

here is a comparison of several versions of YOLO, in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of YOLOv7 with other object detectors [11] 

 

It can be seen that YOLOv7 is better than other YOLO versions in detecting objects in general consisting of 

many classes of objects, including human objects. Then from the results of the literature study conducted, it 

was found that the YOLOv7 algorithm has 22 different types of models. 

From the results of the review conducted, there is no research that specifically analyzes the 

implementation of 22 types of YOLOv7 algorithm models to detect human objects in difficult conditions. So 

the researcher will implement and test the YOLOv7 model to detect humans in various difficult conditions. 

The tested model consists of three models selected according to the relevance to the case study studied, namely 

the YOLOv7x.pt model, the YOLOv7-w6-person.pt model, and the YOLOv7-w6-pose.pt model. The 

evaluation was conducted to determine the extent to which these models are able to overcome the challenges 

of human detection under difficult conditions. 

 

2. METHODS 

2.1. Systematic Literature Review (SLR) Method 

This research was conducted using the systematic literature review or SLR method. SLR is a process 

for identifying, assessing, and interpreting facts and evidence from available research with the aim of finding 

answers to a specific research question [12]. The SLR is used to review previous research on human detection 

in difficult conditions : 

 

 

 

 

 

 



               ISSN: 2715-6427 

 Journal of Electrical Engineering and Computer (JEECOM), Vol. 7, No. 1, April 2025 

18 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1. Schematic of Systematic Literature Review (SLR) Method 

 

2.2. Research Question 

To conduct research using the Systematic Literature Review (SLR) method, the first step is to 

formulate a set of research questions (RQs). The questions listed in Table 1 are crucial in establishing a clear, 

structured and focused research framework. This systematic approach is designed to improve the quality and 

efficiency of the research process, allowing researchers to work with better focus and more optimized results. 

 

 

Table 1. Research Question 

ID 

TABLE I.  PROBLEM FORMULATION 

 Problem Formulation  

RQ1 What are the challenges in human object detection? 

RQ2 What is the ability of the YOLOv7 algorithm for human object detection in difficult conditions? 

RQ3 What are the findings resulting from testing multiple YOLOv7 Models? 

 

2.3. Research Stages 

The following stages are carried out in testing the YOLOv7 algorithm for human object detection in 

difficult conditions. 
 

 

 

 

 

Diagram 2. Research Stages 

 

The research stages are divided into four stages as in the diagram above. each stage can be seen the 

process as follows: 

 

2.3.1. Algoritma YOLO Review 

Reviewed the YOLOv7 journal written by Chien-Yao Wang, Alexey Bochkovskiy, and Hong-Yuan 

Mark Liao as the developers of YOLOv7 published on July 6, 2022 and introduced YOLOv7, which surpasses 

all known object detectors in terms of speed and accuracy in the range of 5 FPS to 160 FPS. YOLOv7 achieved 

the highest accuracy of 56.8% AP among all known real-time object detectors with 30 FPS or higher on the 

V100 GPU.  

 

2.3.2. YOLOv7 Model Selection 

1 • Human Detection Journal Review

2 • Choosing the YOLO Algorithm

3 • Learn YOLO

4 • Choosing the YOLOv7 Algorithm

5 • Learn YOLOv7

6 • Model Performance Table Review

7 • Choosing 3 YOLOv7 Models

YOLO Algorithm 
Review

Yolov7 Model 
Selection

Testing Data
Evaluation 
Parameters
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YOLOv7 is a relatively advanced object detector at present and has shown excellent results. Based on 

the literature review, YOLOv7 was chosen because of its advantages over other YOLO versions. The following 

is the architecture of YOLOv7 [13]. 

 

 
 

Figure 2. YOLOv7 algorithm architecture [13] 

 

The YOLOv7 algorithm has several variants designed for specific needs such as model size, speed, 

and detection type. The following table shows the performance of YOLOv7 model variants. 

 

Table 2. Model Variant Performance 

Model Test Size APtest AP50
test AP75

test batch 1 fps 

batch 32 

average 

time 

YOLOv7 640 51.4% 69.7% 55.9% 161 fps 2.8 ms 

YOLOv7-X 640 53.1% 71.2% 57.8% 114 fps 4.3 ms 

YOLOv7-

W6 
1280 54.9% 72.6% 60.1% 84 fps 7.6 ms 

YOLOv7-

E6 
1280 56.0% 73.5% 61.2% 56 fps 12.3 ms 

YOLOv7-

D6 
1280 56.6% 74.0% 61.8% 44 fps 15.0 ms 

YOLOv7-

E6E 
1280 56.8% 74.4% 62.1% 36 fps 18.7 ms 

 

Based on the results of the literature study YOLOv7 has 22 models and three models were selected for testing, 

namely: 

a. YOLOv7x.pt (Large model with high accuracy) 

b. YOLOv7-w6-person.pt (Special model for human detection) 

c. YOLOv7-w6-pose.pt (Special model for detecting human poses) 

 

2.3.3. Testing Data 

The testing data used contains 100 images of human objects in difficult conditions taken from various 

sources on the internet that include: 

a. Human Object Obstructed 

b. Pose Variations 

c. small human object  

d. Fake Human Object (statue or picture) 

 

2.3.4.  Evaluation Parameters 

https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7x.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-w6.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-w6.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-e6.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-e6.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-d6.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-d6.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-e6e.pt
https://github.com/WongKinYiu/yolov7/releases/download/v0.1/yolov7-e6e.pt
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The three selected models will be tested using a dataset with a difficult condition category with image 

size parameters of 640 x 640, Confidence threshold 0.4 and the test results are analyzed using confusion matrix 

namely accuracy, precision, recall and f1-score. 

 

  

Figur 3. Yolov7x.pt Model Testing Result Sample 
Figur 4. Sample Model Testing Results YOLOv7-

w6-person.pt 

 

From the sample above, in the image there are 11 human objects with various poses, obstructions, and 

small human objects. The resulting Yolov7x.pt model detects 7 human objects, while the YOLOv7-w6-

person.pt model detects 8 human objects. 

 

 

3. RESULT AND DISCUSSION 

From the testing process carried out, the model performance is based on the following categories. 

Table 3. Model Performance by Category 

Kategori YOLOv7x.pt YOLOv7-w6-person.pt YOLOv7-w6-pose.pt 

Human object obstructed 85.3% 91.2% 87.5% 

Variations of poses 82.1% 89.4% 86.0% 

Low-resolution small human 

object 
78.6% 87.8% 84.9% 

False human object 84.2% 92.3% 89.1% 

 

The following table shows the Confusion Matrix Comparison of precision, recall, and F1-score for each 

category of difficult conditions in the three models.  

Table 4. Cofusion Matrix of Each Model 

Model TP FP FN Precision Recall F1-Score 

YOLOv7x.pt 210 40 50 84.0% 80.8% 82.3% 

YOLOv7-

w6-person.pt 
235 25 30 90.4% 88.7% 89.5% 

YOLOv7-

w6-pose.pt 
220 35 40 86.3% 84.6% 85.4% 

 

 

4. CONCLUSIONS 

This research shows that the YOLOv7-w6-person.pt model yields the best overall performance, 

especially in detecting humans in obstructed and complex lighting conditions with 90.4% precision, 88.7% 

Recall, and 89.5% F1-Score. This model has higher accuracy, precision, and F1-score than the other models, 

making it a reliable choice for human detection in difficult conditions. These findings not only demonstrate the 

relevance of YOLOv7 as a reliable human detection algorithm, but also provide a basis for further optimization 

of YOLOv7-based human detection systems, both through model architecture enhancement and more specific 

dataset adaptation. This research makes an important contribution to the development of human detection 

technologies for real-world applications, such as surveillance, crowd analysis, and automated safety systems. 
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