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Cambridge University And Toshiba Bring A New Dimension
To Photos

Since 1863 when the first London Underground line was opened, engineers have in-
spected its infrastructure by walking tunnels at night with a notepad, making notes
of any cracks. Now innovative technology, developed in collaboration between the
University of Cambridge Engineering Department and Toshiba’s Cambridge Re-
search Laboratory, allows 3D reconstruction of the tunnels, making it possible to au-
tomate this process and prioritise repair work.

The Computer Vision Group of Toshiba Research Europe’s Cambridge Research Lab-
oratory and the University of Cambridge have teamed up to develop unique soft-
ware that translates still photographs, taken from different angles with any camera,
into a 3D model of the inside of the tunnels.

The project idea came from a day the team spent walking the tunnel network under-
neath Tokyo. Professor Roberto Cipolla from the Cambridge University Engineering
Department recalls: “The engineers walk along the tunnels with a camera and a note-
book taking photos of any defects and making detailed notes. In six months time they
do it all again, using just their photos and notes to relocate the cracks and see if dam-
age had increased. They have hundreds of kilometres to cover – it is an exhausting
job.”

The acquisition of 3D models of buildings and infrastructure is becoming increasing-
ly common. While laser-based methods are state-of-the-art in terms of accuracy, they
typically require a long capture time and are still costly. With continuously improv-
ing image quality and novel algorithms, computer vision provides a practical solu-
tion that captures colour information as well as geometry.

Dr Shuichi Uchikoga, Deputy Managing Director of Toshiba’s Cambridge Research
Laboratory, says: “Our technology allows information about the world that humans
gain from sight, such as colour, texture, and size, to be reproduced very realistically.
As it only requires images captured on very basic mobile devices to recreate accurate
interpretations we anticipate that it will be applicable to a wide range of uses.”
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20 Years of Toshiba Research in Cambridge

Toshiba Research Europe is this year celebrating its 20th anniversary and is looking at
a track record of breakthrough achievements. Its youngest research team is the com-
puter vision group, which has specialised in 3D technology. In recent years they have
developed state-of-the-art technology obtaining 3D models from digital images. The
type of objects that can be reconstructed range from compact objects, such as muse-
um artifacts, to moving objects such as talking heads, as well as road scenes captured
with an on-car video camera. Toshiba is now pioneering the application of 3D tech-
nology to large scale objects such as tunnels and buildings, and is a key industrial
partner of the University of Cambridge in the Innovation and Knowledge Centre
(IKC) on Smart Infrastructure and Construction (CSIC).

About Toshiba’s Cambridge Research Laboratory

The Cambridge Research Laboratory (CRL) was Toshiba’s first overseas corporate
level R&D laboratory. Originally the Toshiba Cambridge Research Centre, it was es-
tablished in 1991 to undertake scientific studies which may lead to the semiconductor
technology of the 21st century. CRL currently consists of three research teams: Quan-
tum Information, Speech Technology and Computer Vision.
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