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Tlit photography is a high-tech developed in 
the field of international surveying and 
mapping in recent years. It overturns the 
limitation that orthophoto images can only 
be taken from vertical angle. 

By carrying multiple sensors on the same 
flight platform, from a vertical, Four tilt and 
other five different angles to capture the 
image, the user will be introduced in line with 
the human visual real visual world.

1.Introduction	of	Tilt	Photography:	Definition



1.Introduction of Tilt Photography ：Platform

By carrying multiple 
sensors on the same flight 
platform.

At	the	same	time	from	the	
vertical,	tilt	and	other	
different	angles	of	the	
image	acquisition,	access	
to	ground	objects	more	
complete	and	accurate	
information

By	carrying	multiple	
sensors	on	the	same	flight	
platform

Vertical	ground	angle	to	
obtain	the	image	is	called	
positive	(a	group	of	images)	

The	lens	towards	the	
ground	at	a	certain	angle	
between	the	captured	
images	called	oblique	
(four	groups	of	images)

A	set	of	image	acquisition	sketches



1.Introduction of Tilt Photography

Several	groups	of	images	were	acquired

Contrast	between	positive	and	oblique	images

Four	sides	of	the	same	feature	oblique	image



1. Tilt	image	acquisition

3.Tilt	model	production

2.Tilt	image	processing

4.Tilt	model	application

The Workflow of Tilt Photogrammetry Technology



• The	route	design	of	tilt	photography	
is	designed	by	special	route	design	
software.	Its	relative	flight	height,	
ground	resolution	and	physical	pixel	
size	satisfy	the	triangle	proportion	
relation.

1. Tilt	image	acquisition

Drone

Constituent	elements：
• Platform:drone,small aircraft
• Staff:professional personnel
• Instrument:sensors,GPS



• First	to	obtain	the	image	quality	
inspection

• Followed	by	uniform	light	and uniform	
color	processing

• The	geometric	correction,	the	same	
name	point	matching,	regional	joint	
adjustment.

• Finally	the	adjustment	of	the	data	(three	
coordinates	of	information	and	three	of	
the	three	color	information,Direction	
angle	information)	to	each	of	the	oblique	
images	so	that	they	have	position	and	
attitude	data	in	the	virtual	three-
dimensional	space

2.Tilt	image	processing
Multi-view	

video

Geometric	
correction

Regional	network	
joint	adjustment

Multi	- view	
image	matching

Dsm	generation

True	shot	
correct

Three-dimensional	
modeling

3D	database



• Oblique	photography	obtained	by	
tilting	the	image	processing,	
through	the	special	mapping	
software	can	produce	tilt	
photography	model,	the	model	
has	two	results	data:	one	is	the	
object	of	the	monomer	model	
data, another	is a	non-monomer	
of	the	model	data.

3.Tilt	model	production



• Compared	with	the	two-
dimensional	map,	in	the	
intelligent	city	management	
system,	the	tilted	photographic	
model	allows	users	to	view	the	
objects	from	multiple	angles,	
more	realistically	reflect	the	
actual	situation	of	the	terrain,	to	
compensate	for	the	two-
dimensional	maps	and	
traditional	virtual	three-
dimensional	model	applications	
insufficient.

4.Tilt	model	application

Smart	
city

Estate

Energy	
Develop
ment



请输入您需要的文字

Introdution of Drone:  application in diferent area

Steps	of	use	drone:	Assembly	→	Forge	programming	/	
download	program	→	release

Real Estate 
Sales,

Sports 
Photography

Highway 
Monitoring

Wildlife 
Research

Atmosphe
ric 
Research,

Hunting 
and      
Anti-
Hunting

Disaster 
Relief,

Environment
al 
Compliance



Drone system

Ground	system
Ground support equipment
Ground monitoring sub - system
Take-off landing system ground 
part
Remote telemetry system

The	use	of	security	
personnel

Task	load
Fire control system
Target detection system
Weapon plug - in 
management system

Aircraft	systems
Remote control telemetry system airborne 
part
Body system
Propulsion system
Flight Control System
Navigation System



Pix4D

It links	
between	
mobile	
phone	and	
drone.



Pix4D The	route	design	
generally	adopts	30%	
side-to-side	overlap	
degree	and	66%	
course	overlap	
degree. To	ensure	
that	the	image	
coherent	integrity.

The	route	design	
software	generates	a	
flight	plan	file	
containing	the	
aircraft's	route	
coordinates	and	the	
position	of	the	
exposure	points	of	
each	camera.	



3D Model	Methodology:	Smart	3D

It	automatically	generating	high-resolution	3D	
models	from	images	without	human	
intervention.

What	is	the	smart3D?



Smart3D

Smart
3D

Smart3D	
has	several	
main	
modules

Master： creates	tasks,	manages	tasks,	and	monitors	the	progress	of	tasks

Setting： it	is	mainly	to	help	Engine	point	to	the	task	path

Engine： the	engine	side,	can	be	opened	or	closed	independently	of	the	
“Master”

Viewer:	can	preview	the	generated	3D	scene	and	model



Smart3D: principle



Beijing	Jiaotong University	Weihai Campus



无人机航拍采集倾斜摄影数据



场景1: 倾斜摄影技术在一带一路基础设施基础数据收集中的
应用，泰国：如何恢复使用废弃的铁路



场景2: 交通基础设施防灾减灾
邢台富岗，如何监察雨洪过后公路的损坏？



场景3: 如何还原和再现复杂交通基础节点
青龙桥 之字形铁路



第二代模型数据还可以导入VR眼镜进行展示



第二代无人机 模型： 村镇数字博物馆 安徽歙县





未来应用：“一带一路”未知领域上的继续探索



无人机倾斜摄影技术
在传统村落保护中的应用
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倾斜摄影技术在传统村落保护中的应用

• 通过无人机倾斜摄影技
术的快速建模，实现传
统村落的立体可视化，
从而进行进一步的分析
研究、保护管理和立体
展示。

• 无人机倾斜摄影技术在
传统村落保护中的应用，
也为各村落数字博物馆
的建设提供了新的思路。



传统村落建模

• 按照无人机倾斜摄影技术的建模技术流程，快速获得村落
倾斜摄影模型。



数字博物馆

• 数字博物馆是运用
虚拟现实技术、三
维图形图像技术、
计算机网络技术、
立体显示系统、互
动娱乐技术、特种
视效技术，将现实
存在的实体博物馆
的三维立体的方式
完整呈现于网络上
的博物馆。

By carrying multiple 
sensors on the same 
flight platform.

科普知识：展开科普的
重要媒介和载体，进行
远程教学的重要手段

资讯传递：是实体博物馆向
外打开的另一扇窗口，实体
博物馆的丰富资讯得以从这
个窗口传递出去

文化传播：是广泛传播博物
馆文化的重要渠道，增强真
实体验，增加交互性与互动
性呈现

时空自由：突破了空间
和时间的藩篱，能在更
广袤的范围、任何时间、
任何地点上网参观，利
用方便



案例：河北鸡鸣驿



案例：安徽歙县瞻淇村



案例：北京古北口村



小结

• 无人机倾斜摄影技术为新一轮的中国传统村落数字博物馆建设提供了
新的思路，促进了数字博物馆由二维向三维的转变。

• 新兴数字博物馆的建设具有更好的科普性，能够作为弘扬我国传统文
化的一个重要工具。

• 不仅在传统村落保护方面，无人机倾斜摄影技术在其他相关领域也还
有巨大的潜力。它的发展时间不长，怎样用好它值得我们思考和研究。



“一带一路”交通基础设施研究
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一、“一带一路”基础设施基础数据收集的宏观领域
1、数据库建立

国家经济指标 交通基础设施竞争力指数 通信基础设施数据



一、 “一带一路”基础设施基础数据收集的宏观领域
2、数据整理分析



一、 “一带一路”基础设施基础数据收集的宏观领域
2、数据整理分析



二、“一带一路”基础设施基础数据收集的中观领域

泰国数据

Legend

waterways

roads

railways

natural

landuse

buildings



三、“一带一路”基础设施基础数据收集的微观领域
——无人机的应用

1）规划前期现状调查应用

铁路修复与升
级

高铁建设 港口建设



三、 “一带一路”基础设施基础数据收集的微观领域

1）规划前期现状调查应用

它可以采集到全方位、多角度、大场景
的数据， 数据即时获取，通过将拍摄画面
进行处理后形成的全景图、影像图、三维模
型等，即可对现场的立体空间感有一个感性
的认识；借助计算机软件，对现场的实体空
间数据进行标注，规划人员可对现场尺度理
性认识和准确把握

——无人机的应用



三、“一带一路”基础设施基础数据收集的微观领域

2）在规划监察过程中应用

1、提供资料全面
无人机可以围绕着在建项目进行定期或不定期的

数据采集，拍摄低空大比例尺图像和实时画面，通过
地物分类进行异常提取，解译出违法乱建、废弃物
乱堆乱放、道路拥堵等信息，并通过后期加工，提供
图片、影像、视频、三维等数据，比传统手段获取的
数据更全面、更精确。

2、是避免监督滞后
通过无人机航拍数据的判读，对在建项目，通过

实时影像，及时查看，能够及时察觉到实施现状，提
前发现违规苗头，避免时候一系列的处罚、追责等事
件的发生。

——无人机的应用
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