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Abstract. Nowadays, intelligentized human-machine interactions technologies are developing in a 
incredible speed, more areas these technologies are applied in. In recent years, intelligent cabins 
become a main-stream topic which is a tech aims for serving drivers and improving the driving 
experience. As the trend towards increasingly intelligent vehicles, more scientific researchers put 
emphasis on researching practical applications which can improve driving experience and 
satisfaction of drivers and passengers. In this case, intelligent cabins is a main field of these 
technologies’ applications. In order to offer a better, safer driving experience, some human-computer 
interaction techniques are applied to cabins for the sake of ensuring the safety of drivers and 
passengers. As well as improve the driving experience, to enhance the safety and stability during 
the driving, stabilize the driver’s emotion is a crucial strategy. Emotions can significantly influence 
the status of drivers and lower the margin of safety. In this case the intelligent cabin can make some 
adjustments to prevent or eliminate any potential danger. This article wants to analyze some 
examples that focus on non-intrusive and broadly appealing aspects.  
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1. Introduction 

In recent years, intelligent cabins become a main-stream topic which is a tech aims for serving drivers 

and improving the driving experience. Increasing number of users start using intelligent system to 

assist their daily driving. Researchers have gradually transferred the emphasis on conventional 

powered vehicles to intelligent vehicles [1]. 

In order to serve the users from drivers’ safety aspect, intelligent cabins develop diverse ways to 

lower the possibility of potential danger happening. Thus, to find a way to lower the possibility, 

scientists discover detecting drivers’ emotion can be a efficient way to avoid car accidents happening. 

There are many varies on the road to cause a negative emotion, then leads to a negative consequence, 

for instance, sometimes, some cars cut in line in front of a driver’s car, this may cause a fluctuation 

on driver’s mood. This emotion-detection technology can effectively solve or inhibit this kind of 

situation. 

In this article, the author may helps the readers have a deeper insight into emotion-detection 

technology. And mainly summarizes and analyzes the technology. The article studies from the 

perspective of human-computer interaction, analyzes the emotion-detection technology. 

In the realm of human-computer interaction, emotion detection technology has emerged as a crucial 

aspect of intelligent cabins. This technology, through various sensors and algorithms, is able to 

interpret and respond to the emotional state of the driver. As we know, emotions play a pivotal role 

in our decision-making process, especially when it comes to driving. By understanding and 

responding to the emotions of drivers, intelligent cabins aim to enhance safety, comfort, and 

efficiency while on the road. The first step in emotion detection is to identify the various emotions 

that drivers may experience while driving. Common emotions such as anger, frustration, anxiety, and 

excitement can all impact a driver's behavior and decision-making. By detecting these emotions, 

intelligent cabins can then take appropriate actions to mitigate any potential risks. For example, if a 

driver is detected to be angry or frustrated, the intelligent cabin may adjust the music or lighting to 

create a more calming environment. It may also provide gentle reminders or suggestions to help the 

driver stay calm and focused. On the other hand, if a driver is excited or enthusiastic, the intelligent 
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cabin may offer suggestions to enjoy the drive more, such as suggestions for scenic routes or places 

to stop. 

Beyond improving the driving experience, emotion detection technology can also contribute to safer 

driving. By detecting emotions like anxiety or panic, intelligent cabins can automatically engage 

safety features like automatic braking or stability control to prevent accidents. However, while the 

potential benefits of emotion detection technology are numerous, there are also challenges and ethical 

considerations to address. For instance, there is a need to ensure the privacy and security of the 

collected emotional data. Additionally, there is a debate about whether it is ethical to use such 

technology to influence or control a person's emotions. 

Despite these challenges, the future of emotion detection technology in intelligent cabins looks 

promising. As research continues to advance, we can expect to see more innovative and effective 

ways to integrate this technology into our driving experiences. In turn, this will lead to safer, more 

enjoyable, and more efficient road trips for everyone. 

2. Influences Caused By Driver’s Emotion 

This this part delves into the intricate relationship between emotions and driving behavior. Emotions 

play a significant role in shaping how individuals operate a vehicle, influencing their decision-making, 

attention, and overall driving performance. Whether it's road rage, anxiety, or elation, our emotional 

state can directly impact our actions on the road. Recognizing this connection is crucial for every 

person who steps behind the wheel. By understanding how emotions influence driving, we can take 

steps to manage them effectively, promote safer driving practices, and contribute to a more 

harmonious traffic environment. 

Negative emotions can cause distraction. Strong emotions, like anger, frustration, or sadness, can 

capture the drivers’ attention and make it hard to focus on the road. This can lead to missed cues, 

slower reaction times, and risky decisions. By contrast, positive mood can reduce stress, like feeling 

happy or content can help drivers’ stay calm and relaxed behind the wheel, which can improve drivers’ 

focus and concentration. As well as positive mood can increase awareness. Positive emotions can 

sometimes make the driver more attuned to their surroundings and more likely to anticipate potential 

hazards. 

However, emotions alone are not the sole determinant of driving behavior. Other factors, such as 

driver training, vehicle condition, and road conditions, also play a role. For instance, a well-trained 

driver who is able to regulate their emotions may be able to navigate challenging road conditions 

more safely than an inexperienced driver. Similarly, a vehicle in good mechanical condition is less 

likely to contribute to accidents due to sudden breakdowns or malfunctions. It's important to note that 

managing emotions while driving does not mean suppressing them. In fact, suppressing emotions can 

lead to increased stress and anxiety, which can have a negative impact on driving performance. 

Instead, it's about finding a balance and learning to channel emotions in a positive way. This can be 

achieved through techniques such as mindfulness, breathing exercises, and cognitive behavioral 

therapy (CBT). These techniques help drivers to gain a better understanding of their emotions, 

recognize triggers, and respond in a more controlled and rational manner. In conclusion, emotions 

play a crucial role in driving behavior. Understanding how emotions impact driving can help us to 

manage them effectively and promote safer driving practices. By fostering a positive emotional state, 

drivers can improve their focus, concentration, and awareness on the road, contributing to a more 

harmonious and safe traffic environment. However, it's also important to consider other factors such 

as driver training and vehicle condition to ensure optimal driving performance. 

Moreover, the role of road design and infrastructure cannot be overlooked. Well-planned and 

maintained roads can significantly reduce the occurrence of accidents. For instance, clear road 

markings, adequate signage, and well-lit roadways can improve visibility and help drivers make 

informed decisions. Additionally, the layout of intersections, roundabouts, and other road junctions 
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can significantly affect traffic flow and safety. It is essential for government and other relevant 

authorities to invest in infrastructure development and maintenance to ensure safe and efficient road 

networks. Furthermore, community engagement and education are also key in promoting safe driving. 

Programs that educate the public on road safety, traffic rules, and defensive driving techniques can 

help raise awareness and encourage safer driving habits. Additionally, community events and 

campaigns can create a shared sense of responsibility and foster a culture of road safety. In conclusion, 

safe driving is not solely dependent on emotions but also involves a range of factors including driver 

training, vehicle condition, road conditions, infrastructure, and community engagement. By 

addressing these factors comprehensively, this research can create a safer and more harmonious 

traffic environment for everyone. 

3. Detect Emotions 

3.1. The Process of Emotions 

If you want to know how emotions are generated, first thing first, you might know the process of how 

emotions are generated first. The first step is appraising the situation. This involves quickly analyzing 

what's happening and how it relates to your goals, needs, and expectations. For example, if you drive 

a car and have a green light all the way, you might appraise the situation as pleasant and positive. But 

if you see a car cut in the line in front of you, your appraisal might be different. 

Once you've appraised the situation, your body starts to react. This is often called the "fight-or-flight" 

response, and it's controlled by your autonomic nervous system.[2] Your heart rate might increase, 

your breathing might quicken, and you might start to sweat. These changes prepare your body for 

action, whether that's running away from danger or approaching a friend. 

At the same time as your body is reacting, you're also starting to feel an emotion. This could be 

happiness, sadness, anger, fear, or something else entirely. The specific emotion you feel depends on 

your appraisal of the situation and your past experiences [3]. 

Finally, others might express your emotion through your behavior. This could involve facial 

expressions, body language, or even actions like shouting or crying. However, it's important to 

remember that not everyone expresses their emotions in the same way. 

3.2. Expressions Of Emotions 

3.2.1. Facial Expressions 

Our faces are powerful tools for communication, and a big part of that is our ability to express 

emotions through facial expressions. These expressions are often universal, meaning that people from 

all over the world tend to make similar expressions for the same emotions. When the driver in a angry 

mood, there are some micro-expressions will appear. Like brow furrow, this is where the eyebrows 

are brought together, often creating a vertical wrinkle between them. And glaring, this involves 

narrowing the eyes and focusing the gaze intensely. Pursed lips，pressing the lips together tightly, 

or curling them downwards. In this circumstance, intelligent cabins can use driver monitoring to 

supervise the drivers’ micro-expression. Driver Monitoring System(DMS), intelligent cabins use this 

system which usually equipped with a camera, this technology can detect and analyze the micro-

expressions of drivers, when it detects any sign that the driver is angry, it will give the alarm [4, 5]. 

But from the author’s own perspective, there is an drawback in detecting expressions singly, some 

similar may disorder the detection, when a bright light hits the driver's face, the driver will also have 

a brow furrow, thus there are many confounding factors, what’s more is it may divulge your image 

to others.  

3.2.2. Heart Rates 

Embedded Sensors: When a driver experiences intense emotions—such as anger, fear, or joy—their 

body responds by releasing hormones that can significantly impact their heart rate. For instance, 
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during anxious episodes, individuals with anxiety often exhibit rapid heart rates [6]. Recognizing this 

physiological connection, automotive technology has evolved to incorporate embedded sensors that 

monitor the driver's heart rate. 

The intelligent cabin is equipped with sensors or wearable sensors that continuously track the driver's 

heart rate [4, 5, 7]. These sensors can detect variations in heart rate, which may indicate heightened 

emotional states. When the system detects an excessively high heart rate, it triggers an alarm within 

the cabin [8, 9]. This alert serves as a gentle reminder for the driver to remain calm and composed. 

Simultaneously, the intelligent cabin makes subtle adjustments to create a more cozier environment. 

For instance, the intelligent cabin can adjust the ambient lightning, use soft calming color illuminate 

the cabin. Or play some tranquil melodies or soothing tunes play to ease the driver's nerves. As the 

driver's heart rate returns to a normal range, the system provides positive reinforcement. Perhaps a 

message on the dashboard screen reads, "Take a deep breath—you've got this!" 

3.2.3. Voice Analysis 

Tone Sensor: The “Tone Sensor” is a remarkable addition to modern vehicle technology, designed to 

perceive subtle shifts in a driver's vocal tone.  

The tone of someone's voice can become more harsh, grating, or even sarcastic when they're angry. 

So when the driver is angry, they probably start cursing the driver who hinders them, when this 

circumstance happening the intelligent cabin can take back control from autonomous driving modes 

[7]. 

When emotions run high—whether due to frustration, anger, or stress—the tone of someone's voice 

can undergo significant changes. Harshness, sarcasm, or irritation may creep into their speech. 

The “Tone Sensor” is finely tuned to pick up on these nuances. It analyzes vocal patterns, pitch 

variations, and the overall emotional intensity conveyed by the driver. Imagine a scenario: You're 

stuck in traffic, late for an important meeting, and the driver in front of you seems oblivious to the 

urgency. Your frustration mounts, and your voice takes on an edge [8]. 

In such moments, the “Tone Sensor” springs into action. It recognizes the heightened emotional state 

and communicates with the vehicle's control system. 

If the driver's tone indicates extreme agitation or anger, the intelligent cabin takes swift action. It 

disengages the autonomous driving mode, returning control to the driver. An emotionally charged 

driver may not make rational decisions in autonomous mode. By reverting to manual control, the 

system prioritizes safety.  

What if an accident has already occurred? The “Tone Sensor” remains vigilant. In the aftermath of a 

collision, the system assesses the driver's vocal cues. If distress or panic is detected, it initiates 

emergency protocols. For instance, The vehicle alerts emergency responders, providing crucial details 

about the accident. The cabin adjusts ambient lighting, temperature, and seat positioning to soothe 

the driver. A calming voice guides the driver through necessary steps, minimizing panic [6]. 

4. Conclusion 

ICMS (In-Cabin Monitoring System) continuously monitor occupants' activities, which can raise 

privacy concerns. Passengers may feel uncomfortable knowing that their actions are being observed. 

ICMS algorithms may occasionally misinterpret movements or gestures, leading to false positives 

(e.g., alerting for drowsiness when the driver is attentive) or false negatives (missing signs of fatigue). 

ToF cameras and other optical sensors rely on ambient lighting. Poor lighting conditions (e.g., 

darkness or glare) can affect their performance. Besides camera monitoring, while the tone sensors 

enhances safety, ethical questions arise. Should the system override the driver's emotional state? 

Striking the right balance between intervention and autonomy remains a challenge.The research 

conducted on the Intelligent Collision Mitigation System (ICMS) holds immense significance for the 

advancement of fully autonomous driving. This innovative system has the potential to significantly 
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enhance road safety by effectively preventing collisions and minimizing risks. By integrating 

advanced sensors, machine learning algorithms, and real-time data analysis, ICMS can make 

intelligent driving more reliable and predictable. 
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