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By LUO WANGSHU and Zhu Xingxin 
in Yingxian, Shanxi

A rtificial intelligence is being used to safe-
guard the country’s oldest and tallest wooden 
pagoda in North China’s Shanxi province that 
has withstood natural disasters and human 

calamities for 968 years.    
The technology is being used to enhance the under-

standing of the 67-meter-tall Sakyamuni Pagoda, visu-
alize its states over time and prepare for restoration 
work. 

AI is not only being used to aid in preserving the 
pagoda in Yingxian county’s Fogong Temple, but also to 
enhance the visitor experience by revealing its signifi-
cant architectural, historical and religious value.

Built in 1056 during the Liao Dynasty (916-1125), the 
pagoda, built entirely out of wood without the use of 
nails, has weathered earthquakes, wars and other chal-
lenges. Its intricate structure features innumerable 
mortises and tenons.

As tall as a 20-story building, and with a base diame-
ter of about 30 meters, the pagoda is a remarkable 
architectural feat. 

For its protection, visitors can only enter the first 
floor and are prohibited from climbing to higher levels. 
AI technology, however, will allow them to experience 
the whole pagoda through 3D animation. 

When renowned architect Liang Sicheng visited the 
pagoda for the first time in 1933, he was impressed by 
the pagoda’s intricate structure and ingenious design. 
He meticulously measured, surveyed and recorded the 
building, introducing its treasured relics to China and 
the world. 

In Yingxian, the Sakyamuni Pagoda, also known as 
the Yingxian Wooden Pagoda, has been the most prom-
inent landmark for generations, but over the years the 
pagoda has developed a slight lean.

Zhao Yushan, a 63-year-old carpenter in Yingxian, 
was so taken aback when he first saw the tower as a 
teenager that he has since dedicated most of his life to 
replicating it. He’s made numerous scale versions of the 
pagoda using only the traditional methods of construc-
tion, and is currently working on an 8-meter-tall repli-
ca. 

The pagoda is an octagonal structure comprising 
nine stories, with five visible from the outside and four 
concealed within. The Buddhist statues on each story 
and the paintings adorning the inner walls of the first 
floor are all creations from the Liao Dynasty. 

“We local people believe the pagoda was built by 
Lu Ban (China’s legendary master carpenter of the 
Spring and Autumn Period (770-476 BC). The work is 
beyond manpower,” said a Yingxian resident sur-
named Li. 

He said that as the pagoda’s lean has increased over 

the past few years, the need for restoration has become 
more urgent.

High-tech preservation
In April, a virtual reality program that replicates the 

pagoda was released by Chinese technology company 
Lenovo Group and Tsinghua University’s School of 
Architecture. 

Wearing VR glasses, visitors can experience what it 
would be like to climb the pagoda and explore its interi-
or. 

The program has been donated to the county govern-
ment to become a part of its digital museum.

In February last year, the school began conducting 
modeling work on the wooden structure inside the 
pagoda, creating a database of parameters through 
structural research. 

Meanwhile, Lenovo Group is utilizing its AI-generat-
ed spatial computing technology, which combines AI, 
neural radiance fields technology and extended reality 
technology to construct a digital “twin” of the pagoda.

Besides benefiting tourists, the technologies provide 
strong technical support for re-creating the complete 
structure and details of the pagoda. 

Mao Shijie, vice-president of Lenovo Group and head 
of Lenovo Research Shanghai, said the project has util-
ized cutting-edge AIGC technology, enabling the swift 
digital reconstruction of the pagoda within 10 hours. 

“It was a task that would have taken months using 
traditional methods,” he said. 

By combining AI algorithms with data collected from 
drones and radar cameras, the project aims to recreate 
the pagoda’s intricate details accurately, he said. 

Professor Liu Chang from Tsinghua University empha-
sized the importance of fully understanding the pagoda 
from various perspectives in guiding effective restoration. 

He said unraveling the pagoda’s historical transfor-
mations and predicting its future state are crucial steps 
in the preservation process. 

Liu hopes to utilize the collected data to analyze and 
deduce the appearance of the pagoda during different 
periods. 

“I can see how much the pagoda has been com-
pressed and changed over time,” he said. 

By revealing the appearance of the pagoda at differ-
ent stages of its history, Liu hopes to speculate on how 
the pagoda might have looked during certain periods, 
such as when well-known Chinese architect Liang 
Sicheng saw it in the 1930s, during the Song Dynasty 
(960-1279), Jin Dynasty (1115-1234) and Yuan Dynasty 
(1271-1368). 

“It may even be possible to predict the future appear-
ance of the pagoda by adjusting parameters and simu-
lating how the wood may change after over 100 years,” 
he said.

The first step in protecting or even restoring the 
pagoda is to know it deeply, he said. 

The pagoda is tilting, which means it is “sick”, he said, 
and to “cure” it, they have to first find a “hospital”. 

Addressing the challenges faced in protecting the 
pagoda, Liu highlighted the need for meticulous prepa-
ration, a comprehensive understanding of the pagoda’s 
condition and the embrace of innovative technologies 
to drive conservation efforts forward.

Wang Xiaolong, deputy director of the Institute for 
the Protection and Research of Ancient Buildings and 
Colorful Sculptures in Shanxi province, hopes more 
information about the pagoda, such as the building’s 
original design and material degradation, can be col-
lected by utilizing technologies such as AI and big data. 

“We experts are responsible for protecting and even 
restoring the pagoda, while other people can see this 
masterpiece and love it,” Liu from Tsinghua University 
said. 
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AI used to help preserve 
China’s oldest wooden pagoda

67-meter tower has stood in Shanxi province for almost 1,000 years

The Sakya-
muni Pagoda, 
also known as 
the Yingxian 
Wooden Pago-
da, features 
centuries-old 
plaques written 
by renowned 
calligraphers 
and emperors.
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Craftsman 
dedicates life to 
towering passion
By LUO WANGSHU and Zhu Xingxin

From the moment craftsman Zhao Yushan laid 
eyes on the towering Sakyamuni Pagoda when he 
was a boy, he knew it was special.

The 67-meter structure is almost 1,000 years old, 
made entirely of wood and not a single nail was 
used in its construction. 

Built in Yingxian county in North China’s Shanxi 
province in 1056 during the Liao Dynasty (916-
1125), the tower is thought by locals to have been 
the work of legendary craftsman Lu Ban, though it 
has never been officially confirmed.

Zhao, 63, recalls how the tower has shaped his 
life for around 50 years. 

“I was deeply fascinated by it. It was like being 
haunted. I couldn’t shake it off — it consumed my 
thoughts and feelings,” he said. 

So much did his passion grow for the wonder 
that is the Sakyamuni Pagoda, also known as the 
Yingxian Wooden Pagoda, that for much of his life 
he has dedicated himself to creating replicas of the 
tower of various sizes using only the traditional 
construction methods that would have been used a 
1,000 years ago.

Born in Sanmencheng village, not far from the 
pagoda, to a family of carpenters that stretches 
back five generations, Zhao’s passion for wood-
working and architectural marvels was ingrained 
from a young age.

Shortly after having seen the tower, Zhao set out 
on a project to build a replica of it — an endeavor 
that was discouraged by his father, thinking that 
there were better uses for his time.

However, the boy carried on, and despite having 
no formal training in engineering and architec-
ture, started creating wooden models of the Sakya-
muni Pagoda, with every iteration improving with 
each attempt. 

“I pondered the structure day and night, eventu-
ally crafting rough mortises and tenons resem-
bling those of the pagoda,” Zhao said.

In a sad turn of events, his father, in a bid to 
shield his son from what he described as his 
“haunting dream”, burned all of Zhao’s creations. 

Zhao was able to save one piece from destruction 
— a poignant reminder of his unwavering determi-
nation.

Trying his best to be a dutiful son, he set aside his 
aspirations to emulate the wooden pagoda and 
embraced the life of a typical villager, tending to 
the fields and apprenticing as a craftsman.

However, the embers of his dream still smoldered 
within, awaiting the right moment to reignite.

Tragedy struck in 1978 with the passing of his 
father. It was then that Zhao, amid his grief, resur-
rected his long-held ambition to construct the pago-
da. Yet the path ahead remained fraught with 
challenges.

“At that time, the greatest hurdle was the 
absence of even a basic guide to the wooden pago-
da, let alone design blueprints or structural dia-
grams,” Zhao said. 

Determined to unravel the mysteries of the tow-
er, he visited it to study it deeply and immerse him-
self in its grandeur.

However, his subsequent attempts faltered, 
drained by the demands of time and finances.

Compelled to prioritize providing for his family, 
Zhao once again deferred his dream, laboring to 
sustain his loved ones. The pagoda, a beacon of his 
aspirations, stood as a distant goal, overshadowed 
by the exigencies of daily life.

When financial constraints threatened to dim his 
dream, Zhao adopted a cyclical rhythm — working 
diligently for years, saving every penny, then immers-
ing himself in the study of the wooden pagoda. 

His carpentry prowess served as a reliable anchor, 
ensuring a steady income to fuel his aspirations.

Years of sweat and setbacks culminated in a piv-
otal moment in 2015. An expert gave him a pre-
cious gift — a structural blueprint of the pagoda, 
infusing him with renewed vigor and clarity. 

With newfound confidence, Zhao embarked on a 
transformative journey, birthing a small wooden 
pagoda that stood as a testament to his tenacity 
and skill.

“Inspiration struck me all of a sudden,” Zhao 
said, reflecting on the pivotal moment that pro-
pelled him forward. 

Buoyed by his initial success, he took a bold leap, 
establishing a workshop dedicated to realizing his 
grand vision — a larger wooden pagoda, meticu-
lously crafted at a one-eighth scale of the original 
masterpiece, standing at roughly 8 meters tall.

Today, Zhao is still working in his workshop, fin-
ishing the second floor of the replica of Sakyamuni 
and starting work on the third floor. He has six 
more stories to go. 

“I will dedicate my life to this endeavor. It is my 
dream — a dream I cannot relinquish,” Zhao said.

Zhao Yushan explains carpentry skills used in 
the Sakyamuni Pagoda in Yingxian, Shanxi 
province, in April. ZHU XINGXIN / CHINA DAILY

A worker experiences “climbing” the Sakyamuni 
Pagoda with virtual reality gear in Yingxian, 
Shanxi province, in April.
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Left: The Sakyamuni Pagoda of the Fogong Temple in Yingxian, Shanxi province. Right: A well-preserved Buddha statue in the Sakyamuni Pagoda.
PHOTOS BY zHU xINGXIN / CHINA DAILY


