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Abstract:
Since the beginning of the 21st century, artificial 
intelligence technology has developed at an unprecedented 
speed, gradually permeating into every aspect of our lives, 
from voice assistants on smartphones to autonomous 
vehicles, from medical diagnosis to financial analysis. 
Artificial intelligence has become an important force 
driving social progress. Artificial intelligence may seem 
both familiar and mysterious. We use the conveniences it 
brings every day, but rarely delve into its underlying logic 
and innovative development path. In fact, the development 
of artificial intelligence is not achieved overnight, but 
is built upon a complex and stable technical system, 
simultaneously influenced by various factors such as 
market demand, policy guidance, and ethical constraints. 
A deep understanding of the underlying logic and 
development path of artificial intelligence not only helps us 
better adapt to future society but also stimulates our interest 
and contemplation in technological innovation. With the 
continuous evolution of technology, artificial intelligence 
is no longer just a concept in scientists’ laboratories, but 
has truly entered thousands of households and become 
an indispensable part of modern life. It has changed our 
learning methods, communication modes, and even ways 
of thinking, and its influence is continuously expanding.
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The underlying logic of artificial intelligence tech-
nology
To understand artificial intelligence, one must first 
grasp how it actually “thinks”. Early researchers 
in AI believed that intelligence could be expressed 
through logical rules and symbolic systems, akin to 

teaching a child math by setting a fixed set of rules 
for the computer, which could then solve problems 
according to these rules. This approach, known as 
“symbolism”, did achieve success in certain spe-
cialized fields, such as chess-playing programs. 
However, the real world is far more complex than 
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a chessboard, filled with uncertainties and ambiguities. 
Relying solely on manually set rules quickly encountered 
bottlenecks. For instance, if a computer is tasked with 
identifying an animal in a photo, relying solely on rule-
based judgments would require defining thousands of 
features such as fur, ear shape, and eye position, which is 
almost impossible to achieve in practice.
With the enhancement of computer performance and the 
widespread adoption of the Internet, massive amounts of 
data have become readily accessible, leading to a funda-
mental shift in the underlying logic of artificial intelli-
gence—from being “rule-driven” to being “data-driven”. 
The core idea of today’s mainstream artificial intelligence 
technologies, particularly deep learning, is to enable com-
puters to learn like infants learning language, by exposing 
them to vast amounts of data and allowing them to sum-
marize patterns on their own, rather than passively accept-
ing rules imparted by humans. This is akin to learning to 
recognize cats: instead of relying on someone to define 
a cat, one forms an impression of “cat” in their mind by 
viewing thousands of cat images. This learning approach 
relies on neural network models, which mimic the work-
ing mechanism of human brain neurons, extracting ab-
stract features from data through layered computations.
This data-driven logic relies on the perfect coordination of 
three key elements: algorithms, data, and computing pow-
er. Algorithms can be understood as the learning methods 
and thinking frameworks of computers, determining how 
computers extract useful information from data. Data 
serves as the “textbooks” and “nutrients” for computer 
learning. The larger and higher the quality of data, the 
richer and more accurate the knowledge that computers 
can learn. Computing power, on the other hand, is the 
“brain” and “physical strength” of computer learning. 
Without powerful computing capabilities, even the best 
algorithms and the largest amount of data cannot be effec-
tive. These three elements mutually reinforce each other, 
collectively forming the underlying cornerstone of mod-
ern artificial intelligence technology and explaining why 
AI has achieved such tremendous breakthroughs in recent 
years. For example, AlphaGo was able to defeat the world 
Go champion precisely because it used millions of game 
records during training, combined with a powerful deep 
neural network algorithm, and ran on a high-performance 
computing cluster, completing the leap from “learning” to 
“surpassing humans”.

Innovation impetus and driving force
The rapid development of artificial intelligence technology 
is inseparable from the joint promotion of various driving 
forces. Firstly, the continuous advancement of technology 

itself serves as the most direct driving force. Scientists 
and engineers have been striving to optimize algorithm 
structures and design more efficient and powerful models. 
For instance, from the initial simple neural networks to 
today’s large-scale language models, the complexity and 
capabilities of algorithms have been greatly enhanced. 
Simultaneously, the development of hardware technology 
has also provided strong support for AI innovation. The 
emergence of specialized chips such as graphics pro-
cessing units has significantly improved computational 
efficiency, making it possible to train massive models. In 
recent years, cutting-edge technologies like quantum com-
puting and brain-inspired chips are also being explored, 
promising to further break through the existing bottleneck 
of computing power.
In addition to technical factors, market demand is also a 
significant force driving AI innovation. In a fiercely com-
petitive business environment, enterprises urgently need 
technological innovation to enhance production efficiency, 
reduce costs, and improve user experience. As a technol-
ogy capable of processing massive amounts of data and 
automating complex tasks, AI naturally becomes the dar-
ling of various industries. From product recommendations 
on e-commerce websites to intelligent production lines in 
factories, from intelligent customer service to personal-
ized education platforms, market demand provides a vast 
application stage for AI technology. Meanwhile, feedback 
from practical applications in turn promotes the iteration 
and optimization of technology, forming a virtuous cycle. 
For example, every click, pause, and like from users on 
short video platforms is recorded by the system and used 
to optimize recommendation algorithms, making content 
delivery more precise.
Furthermore, the guidance and support of national policies 
have also played a crucial role. Governments around the 
world have recognized the importance of artificial intel-
ligence (AI) to future national competitiveness and have 
elevated it to a national strategy. By formulating develop-
ment plans, increasing research investment, and building 
infrastructure, they have created a favorable environment 
for AI innovation and development. China has proposed 
the “New Generation AI Development Plan,” the United 
States has released the “National AI Initiative,” and the 
European Union has promoted the construction of an AI 
ethical framework. These initiatives are accelerating the 
formation of a global AI ecosystem. At the same time, 
with the popularization of AI technology, related ethical 
and legal issues have also gained increasing attention. 
Ensuring the safety, fairness, and controllability of AI has 
become an important factor that must be considered in 
the innovation process, which also guides AI towards a 
healthier and more sustainable direction.
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Development path of artificial intelli-
gence
Looking back at the development of artificial intelligence, 
we can see a clear evolutionary path. Initially, AI was 
mainly explored theoretically and tested on a small scale 
in laboratories, with researchers dedicated to solving 
specific and clearly defined problems. As the technology 
matured and applications expanded, AI began to move out 
of the laboratory and into real-world scenarios, enhanc-
ing its adaptability and robustness through continuously 
solving complex problems in the real world. This “appli-
cation-driven” model brings the development of technol-
ogy closer to practical needs and accelerates the iteration 
speed of technology. For example, facial recognition 
technology, which was initially only used in the security 
field, is now widely applied in various scenarios such as 
payment verification, campus management, and epidemic 
prevention and control.
In recent years, platform development has emerged as 
another crucial path for AI innovation. Some large tech-
nology companies have integrated algorithmic tools, com-
puting resources, and data interfaces by building open AI 
platforms, providing services to developers and enterpris-
es. This model significantly lowers the barriers to entry 
for AI technology, enabling more innovators to participate 
in AI application development, thereby accelerating the 
diffusion and popularization of AI technology and form-
ing a vibrant innovation ecosystem. For instance, Baidu’s 
PaddlePaddle, Google’s TensorFlow, and Alibaba’s PAI 
platform all offer convenient development environments 
for small and medium-sized enterprises (SMEs) and stu-
dent developers, promoting the popularization of AI.
From a broader perspective, the development path of arti-
ficial intelligence (AI) is also profoundly influenced by the 
global competition landscape and national strategies. AI 
has transcended the mere technical scope, becoming a fo-
cal point of technological competition and industrial dom-
inance among nations. Countries are striving to develop 
core technologies that are independent and controllable, 
ensuring a favorable position in future international com-
petition. This strategic orientation makes the development 
of AI not merely a technical contest, but also a compre-
hensive competition involving multiple dimensions such 
as economy, politics, and military. For instance, in fields 
like autonomous driving, smart manufacturing, and smart 
cities, whoever masters the core technology will occupy a 
dominant position in the future global industrial chain.
Ethical challenges and governance issues
While artificial intelligence brings us convenience and 
efficiency, it also gives rise to a series of ethical and social 
issues. If these issues are not properly addressed, they 

will seriously affect the healthy development of AI. A 
prominent issue is data privacy and security. AI systems 
require a large amount of data for training, and often, 
this data contains users’ personal information. How to 
create value from data while protecting users’ privacy 
from being leaked is a pressing challenge that needs to be 
addressed. In recent years, multiple data leakage incidents 
have sparked public concern about AI abuse, prompting 
countries to accelerate the legislative process for data pro-
tection.
Another issue is algorithmic bias and fairness. The deci-
sions made by AI systems are based on learning from his-
torical data. If there is bias or discrimination in the histor-
ical data, the AI system may inherit or even amplify these 
biases. For example, in scenarios such as recruitment 
and loan approval, if the training data contains gender 
or racial bias, the AI system may make unfair decisions, 
posing a challenge to social fairness and justice. Studies 
have shown that some facial recognition systems have a 
significantly higher error rate for people with darker skin 
than for those with lighter skin, which is caused by an im-
balance in the training data.
Furthermore, as artificial intelligence systems become in-
creasingly widely applied in key areas such as healthcare 
and transportation, the issue of liability determination has 
become increasingly complex. When an autonomous vehi-
cle is involved in an accident, or when an artificial intelli-
gence healthcare system gives an incorrect diagnosis, who 
should bear the responsibility? Is it the developer, the user, 
or the artificial intelligence system itself? Currently, there 
is no clear answer to these questions, and it requires the 
joint efforts of the legal, technological, and social com-
munities to establish a comprehensive legal and ethical 
framework to regulate the development and application of 
artificial intelligence. Some countries have begun pilot-
ing an “algorithmic audit” system, requiring enterprises 
to conduct transparency and traceability reviews of the 
decision-making processes of their AI systems. This is an 
important step towards responsible artificial intelligence.
Future Outlook of Artificial Intelligence
Looking ahead, the development of artificial intelligence 
is full of infinite possibilities, but it also faces new chal-
lenges and opportunities. On the one hand, researchers 
will continue to explore ways to enhance the generaliza-
tion ability and interpretability of artificial intelligence 
models, so that AI can not only solve problems in spe-
cific domains but also possess cross-domain knowledge 
transfer ability and common sense reasoning ability like 
humans. Most current AI belongs to “narrow AI”, which 
can only complete specific tasks, while achieving “general 
AI” remains a long-term goal. At the same time, how to 
make the decision-making process of AI more transparent, 
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so that we can understand why it makes a certain decision, 
is also an important research direction, which is related to 
the credibility of AI in high-risk fields such as justice and 
healthcare.
On the other hand, human-machine collaboration will 
become an important trend in future development. Instead 
of worrying about AI replacing humans, it is better to 
consider how to make AI a capable assistant to humans. 
In the future, AI will play a more auxiliary and enhanc-
ing role, helping humans handle tedious information and 
complex calculations, so that humans can focus on more 
creative and strategic work. For example, in the field of 
scientific research, AI can quickly screen literature and 
generate hypotheses, while scientists are responsible for 
verification and innovation; in artistic creation, AI can 
generate initial drafts, while humans are responsible for 
aesthetic judgment and emotional polishing. This mode of 
human-machine collaboration will greatly enhance human 
productivity and creativity.
Furthermore, with the global emphasis on environmental 
protection and sustainable development, green artificial 
intelligence has gradually become a research hotspot. 
Training large artificial intelligence models consumes a 
significant amount of energy, and the carbon emissions of 
some models are even equivalent to the lifetime emissions 
of several cars. How to reduce energy consumption and 
carbon emissions while ensuring model performance will 
be an important measure for future technological innova-
tion. Researchers are exploring more efficient model com-
pression techniques, low-power hardware, and renewable 
energy-driven data centers. At the same time, artificial 
intelligence technology itself can also be applied to the 
field of environmental protection, such as monitoring 
deforestation and climate change by analyzing satellite 
images, predicting natural disasters, optimizing energy 
distribution, and providing new tools and methods for 
solving global environmental problems.

Conclusion
In summary, the development of artificial intelligence 
technology is built upon the underlying logic of the col-
laborative evolution of algorithms, data, and computing 
power. Its innovation path is gradually unfolding under the 
combined influence of various forces such as technologi-
cal breakthroughs, market demands, policy guidance, and 
ethical constraints. It brings us both tremendous opportu-
nities and severe challenges. As high school students in 

the new era, we are not only users of artificial intelligence 
technology, but also potential creators and governors of 
future artificial intelligence technology. Understanding the 
underlying logic and development path of artificial intel-
ligence, and reflecting on the social impacts it brings, will 
help us better adapt to the future society and contribute 
our own strength to building a smarter and better world. 
Facing this profound technological revolution, we should 
remain rational, actively learn, and dare to explore. While 
acquiring knowledge, we should also shoulder the respon-
sibility of promoting the benevolence of science and tech-
nology.
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