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要闻·综合

今年，杨浦将新能源和智能网联汽车、无人机、位置服务等新赛道整合到智能交通产业链

智能出行，加速突破技术边界

本报讯 如今，在新能源汽车进入
千家万户的背景下，智能充电正加速
突破技术边界。如何实现充电的“无
人化”？解决从充电枪到充电口自动
化问题，成为推动智能出行生态闭环
的关键命题。

日前，杨浦企业挚达科技发布新
一代蛇形自动充电机器人——“灵蛇
SmartLink”。挚达蛇形柔性臂创新性
地采用绳索驱动结构，属全球首创，
具备成本低、环境适应性强、插拔精
准、安全可靠等突出优势。

发布会现场，支付宝车生活新能
源业务总经理王赟达介绍，与挚达联
合打造的“支付宝碰一下 AI 自动充
电+无感支付”项目，通过手机“碰一
碰”感应激活，可实现停车、插枪、充
电、拔枪与支付的全流程无人化。王
赟达同时表示，随着辅助驾驶的普
及，自动充电有望从示范应用迈向规
模普及，构建完整的智能出行产业链
闭环。

挚达科技自 2016 年起进行相关
核心技术研发。依托哈工大在机器
人领域三十余年的研究，挚达科技已
掌握自动充电领域的关键核心技术，
累计获得近 40 项自动充电领域发明
专利，其旗下产品基本涵盖新能源汽
车充电的所有场景，包括柔性臂、关
节臂、交流、直流、固定、移动等八大
类，具备大规模部署能力，产品落地
数量位列全球之首。

挚达科技的自动充电机器人已
在全球 100 多个应用场景中成功落
地，比如香港机场、雄安新区、卡塔尔
科学园等。

尽管国内家用充电桩增速有所
放缓，但挚达科技近年来的表现依旧
亮眼，累计出货量 170 万余台，销量
位列全球第一。根据挚达科技的公
开信息看，其在中国市场占有率达
15.6%，全球市场占有率达到9.5%，海
外业务形成生产、销售及服务的完整
体系。

今年，杨浦将新能源和智能网联
汽车、无人机、位置服务等新赛道整
合到智能交通产业链。

在今年的杨浦区智能交通产业
链招商推介会上，“杨浦区智能汽
车联盟会客厅”揭牌成立。去年成
立的杨浦汽车联盟，探索汽车产业
链上下游之间的共赢模式，共谋跨
领域、跨行业的合作互动，助推汽
车产业迈向更高台阶发展。智能
汽车联盟会客厅落成后，将进一步
推动产业链企业产生更多思想碰
撞，开展业务合作。

随着自动驾驶技术从封闭场景
向全场景逐渐普及，自动充电需求将
迎来爆发式增长。挚达科技进入“出
海提速”的新周期。挚达科技董事长
黄志明表示，未来十年是全球“绿色+
智能化”的科技时代，挚达将继续聚
焦绿色、数字与新生活，深度赋能智
能交通产业链，为行业带来更多引领
性的创新产品。 ■成佳佳 宗禾

本报讯 如何让一张全息图承载
上百幅图像？答案是“AI 赋能光学
设计”。

最近，上海理工大学顾敏院士、方
心远研究员团队联合澳大利亚莫纳什
大学、美国华盛顿大学等顶尖实验室，
在国际知名期刊《科学进展》（Science
Advances）上发表了题为“超窄线宽波
长－涡旋复用超表面全息术”的研究
论文。

传统全息图设计依赖低效率的迭
代 优 化 算 法 ，研 究 团 队 利 用
Transformer神经网络，对单张纯相位

全息图进行全局优化设计，应用于具
有宽波段响应能力的纳米超表面全息
图，使其能够同时感受入射光波长与
轨道角动量的双重变化。简单来说，
就像为光波打造了“智能筛网”，仅允
许特定颜色和螺旋程度的光通过，从
而在可见光范围内实现了2纳米超窄
线宽的高精度筛选。

“AI 为光雕刻出 118 把不同的钥
匙，每把钥匙只能打开特定的信息宝
库。”论文第一作者孟维佳比喻道。实
验表明，该技术的信息加密安全性较
传统方法提升超过2500倍，即使截获

全息图，未掌握特定波长与涡旋参数
组合的攻击者也无法破解原始信息。
这种“视觉密码术”在高安全级数据存
储、防伪标识等领域展现出广阔的应
用前景。

据介绍，这项研究的背后，是
一 支 横 跨 三 大 洲 的 科 学 联 合 团
队。上海理工大学牵头，澳大利亚
莫纳什大学、美国华盛顿大学等机
构 的 专 家 们 跨 越 时 区 壁 垒 ，通 过

“虚拟实验室”共享实时数据，利用
跨国设备接力完成超表面制备与
测试。“就像用全球智慧拼出一张

完美全息图。”上海理工大学研究员
方心远说。这种“科学无国界”的协
作模式，不仅验证了超窄线宽超表
面全息术作为光学密码锁的可行
性，也凸显了中国在国际科技合作
中的主导作用。

论文第一作者孟维佳是上海理工
大学智能科技学院首位博士毕业生。
在导师团队的指导下，孟维佳创新性
地引入人工智能技术，成功攻克了传
统方法难以逾越的技术壁垒。顾敏表
示：“他的研究证明，我们不仅能培养
人才，更能培养定义未来技术方向的

领军者。”
研究团队已将该技术应用于全息

视觉加密，开发出“所见非所得”的动
态密码系统。例如，特定波长激光照
射超表面时，会瞬间自组织成二维码
或三维动态图像，而其他波段光源仅
显示干扰图案。这种“光学指纹”验证
技术可广泛应用于国防安全与金融防
伪领域。

更长远来看，团队正探索将超
表面与光学神经网络结合，构建比
现有电子芯片快千倍的光学人工智
能芯片。 ■毛信慧

相关新闻

AI+消费，催生“出圈爆款”

今年 3 月发布的《提振消费专项
行动方案》提出，支持新型消费加快
发展，其中，开展“人工智能+”行动，
促进“人工智能+消费”被提上议程。
日前在沪举行的 2025 数字消费新场
景专题展示活动，展示了一系列商业
数字化转型的标准试点成果。

你印象中的外骨骼机器人，是不
是还停留在“很庞大、很机甲”的科幻
场景中？记者在数字消费新场景展
示体验区看到，最新的外骨骼机器人
已十分轻盈。以“下肢外骨骼机器
人”为例，其自重从 2019 年第一代产
品的 10 公斤减至第五代的 5.6 公斤，
抓举力量则从20公斤提升到30公斤。

正因为轻便，它成了今年“五一”
假期一些景区爆火出圈的“登山神
器”。“我们已经与长城、武夷山、梵净
山等景区达成了合作。”上海傲鲨智
能科技有限公司市场总监张华告诉
记者，景区登山有 3 种方式，即乘缆
车、坐轿子或者徒步，但景区方认为，
仅通过缆车方式“直上直下”，一方面
游客过于集中在部分景点，致使景区
承压，另一方面，游客也会错过半山
腰的风景。“刚退休的轻龄族是景区
的重要客源，但有可能体力不足，合
作之后，我们一起创造新的休闲登山
方式，也为企业找到‘AI+’运动健身
消费新赛道。”张华说。

他透露，傲鲨智能预计于七八月
推出消费级外骨骼机器人，定义为

“科技潮品”，通过仅两千克重的下肢
外骨骼机器人，助力老人行走、爬楼
梯，产品定价在4000至8000元之间，
还有望享受适老化补贴，或将闯出消
费新赛道。

而上海翌擎智能科技有限公司
不仅把《黑神话：悟空》等当红游戏移
植到智能汽车上，还让乘客可以对着
车内屏幕看短剧，创造出汽车“第三
空间”的全新数字消费场景。翌擎科
技CEO陆维琦认为，中国新能源智能
汽车正从“跟跑者”升级为“引领者”，
智能普惠也让汽车从“交通工具”变
成“智能移动空间”，空间角色、用户
画像、场景状态等的叠加，为智能汽
车移动生活空间的数字消费带来更
大潜力。

如何看待消费向数字化转型？
在上海长三角智慧城区发展研究院
副院长沈建平看来，数字化不能为加
而加。他提到 3 个关键词：数字化、
网络化、智能化。其中，数字化是第
一步，可延展产品的边界，网络化让
万物互联，智能化则是未来大趋势，

“无论是银发经济还是 Z 世代消费，
都需要通过智能化来提升体验，将原
有场景和数字化跨界融合，推动更多
创新。” ■徐晶卉（来源：文汇报）

上海理工大学团队开展跨国协作，“拼出一张完美全息图”

人工智能，如何为光“雕刻钥匙”？
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By Song Yue and Zong He

As a key component of the fu⁃
ture space industry, the low-altitude
economy has become an important
driver for advancing new industrial⁃
ization, developing new quality pro⁃
ductive forces, and empowering
emerging sectors.

On one side of the city, drones
loaded with food deliveries lift off
from the Wujiaochang commercial
area, skillfully avoiding obstacles
between buildings and flying steadily
along preset routes. On the other
side, at Meituan's Low-Altitude Op⁃
eration Management Center in the
Connected Hub, chief pilot Zhang
Haotian keeps a close eye on the re⁃
al-time data displayed on the screen.
"Order volume has grown signifi⁃
cantly in recent weeks," he says, "but
our drones are still maintaining a high

on-time delivery rate."
Today, the low-altitude econo⁃

my has been included in China's list
of strategic emerging industries. The
number of professionals like Zhang
working in this field is steadily in⁃
creasing. Technological innovation is
fueling new stories of dedication and
progress on this stage just a hundred
meters above the ground.

With a background in aviation
and five years of experience in
the civil aviation sector, Zhang
Haotian has long been connected
to the skies.

In 2023, Zhang made a career
shift into the low-altitude econo⁃
my, focusing on the use of small
aircraft in commercial logistics. He
admits that the early days were
tough, with the pressure and
challenges of "rebuilding" his
technical foundation. Civil aviation

and drone delivery differ in many
ways, including workflow, system
architecture, and operating models,
all of which required him to re⁃
learn and adapt. "I've always been
interested in drones," Zhang says,
"but once I joined the field, I re⁃
alized turning an interest into a
career requires deep knowledge
and strong technical skills."

He began by studying drone
flight systems and exploring how
technologies like artificial intelli⁃
gence and big data could be applied
to delivery services. At the same time,
he worked to understand the regula⁃
tions and industry standards that
govern the low-altitude economy,
ensuring that drone delivery opera⁃
tions could grow in a safe and com⁃
pliant way. As a newcomer, Zhang
quickly realized that constant learn⁃
ing was the only way to gain a foot⁃

hold in this emerging sector. "It felt
like going back to square one. I spent
every day buried in books."

Drone delivery is far more com⁃
plex than simply flying a package
from one point to another. It involves
route planning, flight safety, capacity
scheduling, and emergency response.
"Civil aviation is about mastering the
skies at 10,000 meters," Zhang ex⁃
plains. "But the low-altitude econo⁃
my is opening up a brand-new space
below a few hundred meters. It
functions like the capillaries of a city,
requiring refined and intelligent op⁃
erations."

In 2023, Meituan launched its
first drone delivery route in down⁃
town Shanghai, delivering meals from
Hopson One to CapitaLand Guozheng
Center. In 2024, a new route was
added, connecting Wujiaochang to
Huangxing Park and creating an aer⁃
ial corridor for food delivery. In 2025,
Fudan University joined the low-al⁃
titude network, opening the door to
even more possibilities. Having
watched drone delivery grow from a
niche pilot program to a popular ser⁃
vice, Zhang feels proud. "Three years
ago, drone delivery seemed like sci⁃
ence fiction. But now, in parks, tech

zones, and university campuses
across Yangpu, people scan screens
at lockers to pick up their orders like
it's completely normal. I used to think
airline captains had the coolest job.
But now, building aerial corridors in
cities is just as exciting. We're not
just delivering packages—we're de⁃
livering hot, ready-to-eat moments
of daily life."

Yangpu District has introduced
a dedicated policy titled Measures to
Promote the Development of the
Low-Altitude Economy (Trial). The
policy encourages the use of drone
delivery services in commercial ar⁃
eas, campuses, industrial parks, and
residential communities. It also aims
to attract leading "chain owner" en⁃
terprises and fast-growing startups,
while fostering a cluster of innova⁃
tive small and medium-sized com⁃
panies. The district plans to build a
complete ecosystem for the low-al⁃
titude economy. By 2027, Yangpu
aims to significantly boost its ca⁃
pacity for innovation and industrial
clustering, becoming a key hub for
low-altitude economic development
with a strong value chain, diverse
application scenarios, and a dynamic
innovation environment.

When Hot Meals Drop from the Sky

Going Global Together: How Companies Are Setting
Sail for Overseas Markets
By Tang Shunjia

As the global digital economy
continues to expand and data be⁃
comes a key driver of growth, Chi⁃
nese companies are accelerating their
international strategies. Today,
Southeast Asia—especially Singa⁃
pore—is emerging as a critical hub
and destination, thanks to its geo⁃
graphic advantages. In this rapidly
growing digital landscape, businesses
face the challenge of balancing de⁃
velopment and security.

Shanghai Shengshuiyuan Man⁃
agement Consulting Co., Ltd., based
in Yangpu, specializes in investment
promotion for overseas industrial
parks. The company offers integrated
services including registration, site
selection, and factory setup abroad,
helping Chinese enterprises "go
global" with greater ease.

Recently, the fifth session of the
YangshuPu Digital Salon's special
series on compliant international ex⁃
pansion, titled "Digital Enterprises
Going Global: Unlocking the Singa⁃
pore Market," was held at Changyang

Campus. For Hu Xinjian, General
Manager of Shengshuiyuan, the event
hit the mark. "Right now, many com⁃
panies are focusing on Southeast
Asia. We hope to further improve our
services in the region," said Hu. "It's
what we call 'the government sets the
stage, and businesses put on the
show.' We're going abroad together."

As a major hub in Southeast
Asia, Singapore offers a unique com⁃
bination of strategic location, open
economy, international business en⁃
vironment, strong policy support, and
a deep talent pool. These advantages
make it an ideal springboard for Chi⁃
nese enterprises pursuing global ex⁃
pansion.

At the salon, Hu Liying, Senior
Manager of International and M&A
Tax Consulting at Ernst & Young,
gave a comprehensive overview of
Singapore's tax system and incen⁃
tives. She noted that companies
meeting certain criteria can enjoy
tiered tax rates ranging from 0 to 15
percent. To attract cross-border in⁃
vestment and diversify industries, the
Singapore government has intro⁃

duced a series of incentive programs
such as the Regional Headquarters
Scheme, Pioneer Manufacturing In⁃
centive, and Global Trader Pro⁃
gramme.

Hui Zhibin, Director of the
Internet Research Center at the
Shanghai Academy of Social Sci⁃
ences and Chief Researcher at the
Cyber Research Institute, provided
an in-depth analysis of Singa⁃
pore's advantages as a regional
digital hub. He highlighted the
country's digital business environ⁃
ment, data governance framework,
and internet-related policies. Ad⁃
dressing the needs of Chinese en⁃
terprises, Hui also discussed how
key industries—such as artificial
intelligence, cloud computing,
e-commerce, and digital content—
can establish a presence in Singa⁃
pore, while noting compliance
challenges related to cross-border
data flows, content regulation, and
intellectual property protection.

Shi Tian, China Director at Lex⁃
isNexis Risk Solutions, focused on
Singapore's regulatory system for

sanctions compliance and export
controls. He emphasized that com⁃
panies should build a two-pronged
risk management approach. On one
hand, businesses should adopt auto⁃
mated screening systems to monitor
customers, suppliers, and other re⁃
lated parties in real time to ensure
compliance with multilateral sanc⁃
tions. On the other hand, they should
use professional tools to review ex⁃
port products, particularly those in⁃
volving controlled technologies, to
establish a comprehensive compli⁃
ance system for cross-border oper⁃
ations.

The digital economy has become
a new engine of global growth, of⁃
fering vast market potential and op⁃
portunities for innovation. Shen
Chao, a solutions expert from
UCloud, shared current trends in
global digital development. He noted
that Chinese companies in manufac⁃
turing, e-commerce, and technology
are accelerating their expansion ef⁃
forts. In 2023, the number of out⁃
bound companies rose by 20 percent
year-on-year, with especially strong

growth in tech and e-commerce
sectors.

Since its launch, the YangshuPu
Digital Salon has attracted growing
participation from companies across
different districts. One such company
is Shanghai Lanxihang Technology
Co., Ltd. from Fengxian, which has
attended two sessions so far.

"There used to be many chal⁃
lenges and uncertainties in our oper⁃
ations and partnerships. We really
needed professional insights," said
General Manager Tang Yizhen. "This
salon provided a detailed explanation
of relevant laws and policies, which
was very helpful. You can feel the
momentum of digital economic de⁃
velopment here in Yangpu, and the
strong push for overseas expansion.
We're grateful for this learning op⁃
portunity."

Looking ahead, the series on
compliant international expansion
will introduce a compliance guide
for digital enterprises going global,
helping more companies explore
and expand into international mar⁃
kets.


