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1. INTRODUCTION

Garbage is leftovers or discarded items that are no longer used and are no longer used by their owners.
Waste is generally divided into two, namely organic and inorganic waste. Both of these wastes have benefits
for us, but they also have an impact on the environment. Organic waste is waste that comes from the remains
of living creatures (nature) such as animals, humans, plants that are experiencing decay or weathering. This
waste is classified as environmentally friendly waste because it can be broken down by bacteria naturally and
quickly.

Waste is an unsolved problem in human life. Many of the problems caused by waste actually come from
humans' attitudes that don't care about the environment. Several solutions have been proposed to solve and
avoid the problem of this waste, one of which is creating waste detection that can be applied directly to certain
devices.

The waste problem is never-ending. The problems being faced are not only in Indonesia, but throughout
the world. Waste production continues to increase along with population growth, changes in consumption
patterns and people's lifestyles. Identified problems include increasing the amount of waste generation, types
and diversity of waste characteristics. The next problem is related to the community's paradigm towards waste
(management), to the existence of regulations related to waste management. In developed countries, various
efforts have been made to overcome this problem. The birth of the 3R concept which was adopted by Indonesia
to become the 3M Principles [1]. In Indonesia, the waste problem is caused by the increase in waste produced
by society. lack of rubbish disposal sites (TPS), the spread of insects and rats due to rubbish as causes of
disease. then environmental pollution through land, water and air pollution which causes reduced public health.
Environmental problems are an issue that cannot be avoided. Currently, waste is a very serious environmental
problem faced by Indonesian society in general. It could be said that waste is produced every day by
housewives, both organic and inorganic waste. However, what is worrying is that the waste produced is thrown
carelessly in various places, and the effect will damage the surrounding environment. The amount of waste
produced each year will increase along with the increase in population.

The current government has tried in various ways to overcome the waste problem. Especially the problem

of inorganic waste. However, it has not yet reached the point of perfection. This is because the amount of waste
in Indonesia is very high. So the government has difficulty determining the right way to solve it.
Awareness and concern for handling waste by the hamlet community is still very lacking. The habit of burning
rubbish is still ingrained in village communities in dealing with rubbish problems. Apart from that, people feel
that burning rubbish is the quickest way to deal with this problem. Not only that, there are still people who
throw their rubbish directly into water bodies without thinking about the accumulation of rubbish downstream
of the water body and also the pollution in the water body due to the rubbish they throw away. The availability
of large and large amounts of empty land also makes people lulled into not managing their waste and only
relying on that land to handle their waste [2].

Apart from that, trash also becomes a living place for germs. One of the most important objects in waste
management is tourism objects. Where in Indonesia you really need to pay attention besides the tourist
attractions that make Indonesia proud in the eyes of the world. The problem of waste at tourist attractions has
from the past until now is still a hot topic in the world of tourism. The impact of the accumulation of rubbish
in tourist areas is felt by the surrounding environment. Starting from pollution of marine ecosystems, air
pollution, to direct impacts on human health. If this waste is just left there, it will have a bad impact in the
future. If you look at Republic of Indonesia Law Number 10 of 2009 concerning Tourism, it is stated that
everyone is obliged to maintain and preserve tourist attractions. Apart from that, everyone is also obliged to
participate in helping to create a safe, orderly, clean atmosphere, behave politely, and maintain the
environmental sustainability of tourism destinations [3]. One of the obstacles in Indonesia is the difficulty of
sorting types of waste, one of which is organic and inorganic waste which makes waste processing difficult.
The waste disposal methods that are still commonly used in Indonesia are open dumping and landfill, but these
methods are not optimal[4].

2. METHODS
The research methodology used in this research uses artificial intelligence[5]-[20] and digital
image[9], [14], [21]-{26] by utilizing object detection. The proposed system uses a unique data
processing strategy, which includes sampling data multiple times, to develop a robust model with fewer

annotations, and a single-stage object detection model, YOLOv8 (You Only Look Once Version 8)[27],

[28].This research process is generally depicted in Figure 1 below
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Figure 1.method yolov8 detection

Architecture Improvements
Architecture Improvement is grouped into 3 parts, namely:
Efficient Backbone Network: The backbone network is responsible for feature extraction from images.
YOLOWVS utilizes an optimized backbone, often based on CSP (Cross Stage Partial) connections, which
enhance gradient flow and reduce the number of parameters.
Feature Pyramid Networks (FPN): These are used to better handle objects at different scales by
combining features from different layers.
Spatial Pyramid Pooling (SPP): This layer helps in aggregating global context information without
losing spatial resolution.
Training Enhancements
Ar Architecture Improvement is grouped into 3 parts, where in this process the block diagram is
included in this part, namely:
Label Smoothing: This technique prevents the model from becoming overly confident about its
predictions, which can help improve generalization.
Mosaic Data Augmentation: This augmentation technique stitches together four different images
during training, which improves the model’s robustness to various object sizes and occlusions.
Adaptive Training Strategies: YOLOVS uses advanced training strategies that adjust learning rates
and other hyperparameters dynamically during training for better convergence. block diagram can be viewed
in figure 2. flowchart can be viewed in figure 3. wiring can be viewed in figure 4.

Figure 2. block diagrams

MODEL DEEP
INPUT —> TRAININGDATA [~ PREPROCESSING >  TESTDATA | TRAINED MODELS
LEARNING YOLOVS
OUTPUT 1
COMUNICATION
INPUT(WEBCAM) >  DETECTED [ SRS —>| OUTPUT(SERVO)
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Figure 3. Flowchart

Figure 3. wiring detection and move servo

YOLOVS employs a sophisticated loss function that balances classification, localization, and
confidence loss. This ensures that the model not only detects objects accurately but also precisely localizes
them. Loss function can be viewed in figure 3.
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(b)

Figure 5. loss function
Post-Processing
e Non-Maximum Suppression (NMS): This technique is used to remove duplicate detections of the
same object. YOLOvS8 uses improved NMS algorithms to handle overlapping boxes more effectively.
e  Soft-NMS: An enhancement over traditional NMS, which reduces the confidence of overlapping
boxes instead of discarding them outright, leading to better performance in crowded scenes.
Speed and Efficiency
YOLO models are known for their real-time performance, and YOLOv8 continues this tradition by
optimizing the inference speed without significant loss of accuracy. This makes YOLOVS suitable for
applications where both speed and accuracy are crucial, such as autonomous driving, surveillance, and robotics.
In this section, implementation will be carried out to determine detection accuracy can be viewed in figure 4.

Figure 6. implementation

3. RESULT AND DISCUSSION
3.1. Comparison of training and detection of yolov8 and yolov5

The results of this research were concluded using the yolo5 and yolov8 methods where detection
comparison is shown in table 1. The reading and training results using the yolov8 and yolov5 methods are
shown in the figure 7.

ECEE . " CamsNEY0T0B

(a) (b)
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mAP 50 yolov5 mAP 50-95 yolov5 mAP 50 yolov8 mAP 50-95 yolov8

0.995 0.828 0.995 0.855

Figure 7. comparison yolov5 and yolov8

Based on Figure 5, detection will continue to run in real time with a sample test of 20 objects
Table 1. comparison Detection accuracy data

Yolov8 Yolovs Difference
0.82 0.74 0.08
0.83 0.29 0.54
0.82 0.36 0.46
0.80 0.48 0.32
0.83 0.44 0.39
0.86 0.45 0.41
0.80 0.76 0.04
0.81 0.36 0.45
081 0.42 0.39
0.80 0.51 0.29
0.81 0.82 0.01
0.91 0.81 0.10
0.84 0.38 0.51
0.82 0.83 0.01
0.80 0.41 0.45
0.86 0.40 0.40
0.89 0.59 0.30
0.83 0.52 0.31
0.84 0.63 0.21
0.82 0.39 0.42

Average 0.3045

Figure 8 shows a comparison of the accuracy of the yolovS and yolov8 methods. using yolov8 can
increase detection accuracy as shown in figure 8.

Figure 8. Grafic accuracy comparison
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3.2. Testing trash object detection with yolov8

Object detection testing based on waste type was carried out to determine the accuracy value of the
datasheet values of 240 images. The experiment was carried out with 20 samples to regulate the servo rotation
which functions to open the trash box door. using yolov8 can increase detection accuracy as shown in figure
9. The results of this research were concluded using the yolov8 methods where detection is shown in table 2.

Figure 9. object detection

Table 2. results using yolov§

No Results detection
1 0.82
2 0.83
3 0.82
4 0.80
5 0.83
6 0.86
7 0.80
8 0.81
9 0.81
10 0.80
11 0.81
12 0.91
13 0.84
14 0.82
15 0.80
16 0.86
17 0.89
18 0.83
19 0.84
20 0.82

Average 0.83

Figure 10 shows the results of yolov8. using yolov8 can improve detection accuracy as shown in figure
10.
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Figure 10. Grafic accuracy
3.3. Servo motion and accuracy testing based on detection results

Servo movement and accuracy testing based on detection results is carried out to determine the
accuracy value of the detection test value, so as to regulate the rotation of the servo which functions to open
the trash box door where the first door will open based on the detection results, namely if the organic waste
detection results, the servo will rotate 180 degrees and if the detection results are non-organic then the servo
will not move or remain in the 0 degree position. The servo motion test results are shown in Figure 11.

Figure.10. The servo motion test results

From the test results above, an accuracy of 90% was obtained, and the results of the servo movement were in
accordance with the detection results, where if the results were organic waste detection, the servo would rotate
90 degrees and if the detection results were non-organic, the servo would not move or remain in the 0 degree
position. There was no error obtained in servo accuracy, but the error in detection was found to be 10% from
20 samples which resulted in the servo movement moving in the direction of the servo movement in the error
detection direction.
4. CONCLUSIONS

Based on the results of this test, we get optimal accuracy and results, shown in detection results which are
not far from training accuracy. The hope is that the next development will be more complex with a higher
version of Yolo.
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