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A METHOD AND DEVICE FOR PRODUCING
PANORAMIC IMAGES, AND A METHOD
'~ AND DEVICE FOR CONSULTING
' PBNORAMIC IMAGES

It is a problem that people often have to go to a

certain place?in*order"to view the surroundings. To take one

~ or more photographs of a certaln object is often not enough

.because it appears, that when these. photos are consulted at
5another place,,for 1nstance at the office, that certain

  1nformat1on and detalls can not be satisfactorally seen.
,_;d781m11ar problems can occur with, for example, estate agents,
-.Q* .where buyers are eager for 1nformatlon about certain objects

” h°“ 'iopoffered for sale.-The estate ‘agent often has a view of the

',object to be sold but not of the direct surroundings.

 Counc11 off1c1als also need to view objects so that, for

,.3 'j1nstance, tree felllng lloenses can be issued, building
’~pfappllcatlons checked or that the eventual suitability of a

f}f?'VfFTTtldfbulldlng 1n1t1at1ve in an existing situation can be

‘j r fodcontro1led and assessed or that a town planner's designs,
"t ;and the sultablllty of these designs in existing situations

S fhg°T]J  Can be assessed,g,;.f ‘

The productlon of panoramlc images whereby the

?f[””??ﬁ}szdjwhole&surroundlngs from one polnt can be observed is known.

:?tgr rhﬁFor thls purpose a number of photos can be taken, with a
_.,7wfﬁfphotograph1c camera, Wthh can then be put together to form

jf{{,, _ fdefa panoramlc lmage.;Thls method 1s however very time consu-
Qfsgﬁ'”7””bfr;m1ng and requlres a large shootlng storage in the case where

S 25 a certaln area requlres more than the usual number of shots

;p 1n order to be produced and recorded. It 1s also very diffi-
- cult to qulckly and accurately flnd a des1red 1mage from

. 71 *such a flle., ga4~ r

Accordlng to a flrst object of the invention, a

'gh'jo'sYstem 1s prOV1ded whereby a large number of panoramic

 images can be made in a short time, in simple manner can be

' recorded and then very qulckly, at a des1red'moment

consulted
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According tc the invention there is provided a

method for producing panoramic images comprising the steps

gy

of: making a surrouncdings shot from a desired shooting

position with a camera having a fish eye optic to obtain a

fish eye 1mage; centering a scanning means onto the center

of said obtained fish eye image; rotatingly scanning said

ek

<

fish eye 1mage by a rotating scanning array of aligned light

sensitive elements such tnat the fish eve image is divided

1nto successive radial parts in a digital form; and
transforming said successive radial parts into a panoramic

image with a computer and software.

Acccrding to another aspect there 1s provided a

-

method for prcducing panoramlc images comprising the steps

pr—

of: making a surroundings shot from a desired shooting

position with a camera provided with a tish eye optic and an

1mage area prcvided with a CCD-matrix; obtaining a fish evye

1mage 1n digital form with said CCD-matrix; and transforming

sald 1lmage 1n digital form into a panoramic image with a

computer and software —o remove distortions and render saild

1mage 1n a form wnich can be percelived by the human eye

without said distortions.

The registering of complete surroundlngs in a

#-

single 1mage, with the help of a fish eve optic is already

known. However the 1lmages obtained thus, are very difficult

to be interpreted in the correct manner by the human eye.

Because the images obta_ned give a very distorted image with
respects to that as seen by the human eve, 1t 1s very

difficult to 1nterpret these 1mages in order to obtain the

desired i1information.

With this method according to the invention,

1mages are achieved, co¢btalined with a fish eye optic, which

f1irstly transtformed 1n such a manner that they approach

L

dre
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an image which can be interpreted by the human eye. By

recording these 1mages in digital form in a computer, a

certaln desired 1mage can be consulted very quickly from a

large number ¢of recorded images.

In general tnere 1s an increased need to be able

to visually observe the surroundings and/or details of
certain objects quickly, without having to be at the
location where the obiect is. For instance in estate

agency, there 1s a need to have 1images, at the office, of

certain objects that are for sale, or for hire, to show to
the buyers or hirers, wnereby the images not only show the
object but can also give a good 1mpression of the objects
neighbourhood. The pciice, fire brigade, advertising

bureaus, public service industries, and council services,

etc. also need to have wvisual i1nfcecrmation of the

neighbourhooc of a certain place, at the office. For cases
concerning, for example, town planning, building and housing
1nspection, property tax, land management and so forth,

extra information 1s frequently needed, which at the moment

1s obtailned by visiting the place concerned. 1t can be of

great 1mportance for the police or fire brigade to posess

F

information concerning the neighbourhood c¢f certain objects

and thus to be able tc consult this information, before any

possible action needs to be Taken at these places concerned.

According tc another aspect of the present
invention a method anc system 1s provided whereby it is

possible with the helpr ¢©f this system and a computer and

software, to record information and thereafter to be able to

call up the desired information quickly.

The object ¢f the 1nvention 1s achieved by

recording a large number of panoramic 1lmages, 1n digital

form 1n a computer, taken from successlive shooting
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positions, whereby the shooting positions are chosen in such
a way, that there exists a connection between them. For
example, the shooting positions are chosen such that parts
of the images, taken from two successive shooting positions,
partly overlap each other or that the only images concerned
are panoramic lmages of, for example, objects to be sold by

an estate agent.

More particularly, according to this aspect the
invention provides a method for assembling a file of object
images from which one or more desired images can be quickly
consulted, comprising the steps of: taking a large number
of panoramic 1lmages from successive shooting positions with
a camera provided with a fish eye optic whereby said
shooting positions are chosen such that said images taken
from said successive shooting positions partly overlap to
obtain fish eye images; digitizing said fish eye images;
transforming said digitized fish eye images into panoramic
images with a computer and software to remove distortions
and render sald images in a form which can be perceived by
the human eye without said distortions; recording said
panoramic transformed digitized fish eye images in a
computer; creating a layout; and storing said layout in said
computer along with said panoramic images recorded in said
computer whereln points arxe indicated on said layout from
which said panoramic images were taken, and on which said

panoramlc 1lmages are stored.

According to a final aspect the invention provides
a computerized system for assembling and reviewing a file of
panoramic 1mages associated with a layout and additional
information such that one or more images can be simply
consulted from said file, said system comprising: computer
including a data storage means; one or more panoramic images

obtained from one or more shooting positions wherein said
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panoramic 1mages are digiltized and transformed with a

computer and software toe remove distortions and render said

images in a form which can be perceived by the human eye

without said distortions, whereupon said images are stored

in digital form in said computer; a layout stored in digital

form 1n said computer on which points are indicated from
which said one or more panoramic images were made; and
additional information stored in said computer, said
additional information providing access to a desired image
and whereby seci1d one or more panoramlc images can be divided
up 1nto arbitrary sections, sald sections including
quadrants, dependent on a desired viewlng direction from a

particular shooting position.

Further features, advantages and details will be

clarified 1n the following description in which reference is

made to the annexed drawings, 1n which:

1)

fig. 1 shows a schematic assembly of a camera for

the production of digital 1mages according to the invention;

'0-*

fig. 2 shows a block diagram of a digital camera

system;

fi1g. 3 shows a fish eye photo after it has been

reglistered 1n digital form;

fig. 4 shows a part of a fish eye photo after it
has been transformed 1nto a panoramlc 1lmage according to the

invention:

fig. 5 shows a fish eye 1mage of the surroundings

of a shooting position:

fig. © shows a map, according to the invention,

together with an i1mage of part of two successive panoramic

lmages;
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fig. 7 shows a perspective view of a further

preferred embodiment c¢f the system and method according to

the present invention;

fig. BA-D show respective diagrams in the

o

processing of the pictures of the system of fig. 10; and

fig. 9A and 9B show respective images obtained

wlth the system of fig. 10.

The schematic representation reproduced in fig. 1

P

of a CCD-camera, according to the i1nvention, consists of a

i
7

f1eld lens 2, an 1maging objective 3 and

-

fish eye optic 1, a

an 1mage area 4 on which a CCD {(Charged Coupled Device) chip

ﬁ
—

>, 0of for example 2.048 x 2.048 pixels, 1is placed.

e

Fig. 2 shows a block diagram of a digital camera

system, consisting of fish eye optic © that comprises a fish
eye lens 1, a field lens 2, an imaging objective 3, and an

1mage area 4 on which CCD-sensors of one or more CCD-chips

5, are placed. The who.e system can be, for instance, secu-
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red on a platform that is in turn secured onto a car, the
platform being given the number 7 in the block diagram. The
signals can then‘ﬁe Brocessed and checked, immediately or
afterwards, with the help of electronics. This is indicated
by the number'a;'Following this, the obtained shots can be
recorded in a oomputer 9. Moving recordings in the flield can
be made with a‘mOV1ng recording vehicle, provided with a
camera system SO as shown in fig. 2. The driving speed and
number of 1mages to be taken can be determined from before-

10 hand in order to obtaln the desired accuracy in the images,

so that the desxred detalls are clear enough.
Flg..s shows a fish eye shot 21, which has been

',dlgltally reglstered and then recorded in a computer. This

  1s the panoramlc 1mage before it has been converted into a

panoramlc 1mage'whlch 1s able to be interpreted by the human

 eye. In flg., a transformed image 22 is shown of the image
  7321, as observed 1n flg. 5, whilst at the same time a second

slmage 23 is shown of a preoedlng panoramic image. A part of

'ifd.map 24 is also observed "’ on.whlch the different points from
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5d1verse bulldlngs.

The'method 1s also very suitable to be used 1n

'ht   bui1d1ngs.,One can thlnk of mans1ons or large buildings 1n
' ' - need of renovatzon. The method is also very useful 1in order

'- t  hatomake a record of the changes occurring in, for instance,
30 ' '

the nature. , , | |
Iin a further preferred embodiment of the invention

- (flg. 7) a moblle recordlng system 40 1s mounted on top of a

35

'relatlvely low vehlcle, such as an automobile of the type

Mlnl, SO that the angle gamma (I’) of 30° under the
horlzontal prov1des fora recording as close as possible to

the vehicle. The'moblle recording system 40 comprises a

camera hou51ng for black-and—whlte rolling £film having a
w1dth of 70 mm, a stablllzed platform on which the camera
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housing is mounted and a computer including interface
electronics and control software, mounted inside the

vehicle.

If a street S with buildings B (fig. 8A) 1is to be
surveyed, for instance six fish eye recordings are made from
the respective p051tlons, which recordings are embodled on a

tape of film 50 (8B) WhICh the respective recordings are

numbered 51, 51' and 51", The recordings 51, 51°', 51" are

scanned by a rotating CCD-scanner 52 (fig. 6) of which the

'pivot 53 is accurately positioned in the center of a
recording 51. For the purpose of image viewing, viz. not for
 the purpose of geodetlc measurements, an image frame of

approx1mately 1 9 megabyte is sufficient, which amount of

,' 1nformat1on can Stlll be reduced further by image

15

compressing technlques. From the scanner 52 two dimensional

.-rmages 59 (flg BD) are obtained, which images are stored on

'vtapes e. g cassettes 54 55 of the DAT-format. For geodatlc

, _ ‘1mage measurements an 1nformatlon.amount of 88 megabyte 1s
.r'l*fcons1dered to be sufflclent. For the purpose of image

20

.v1ew1ng'however such informatlon density can be reduced with

['-.rat least one order of magnltude.

"~ The cassettes 54 55 are stored and used together

. ?5w1th a further cassette 56 on'whlch an overview image

"1"t7j{1nclud1ng known reference polnts is recorded. With aid of

i nfs” sf25 the cassettes 54 55, 56, a DAT recorder 57 (fig. 9A, 9B)

o?eand a personal computer 58 the images of a number of

'f”fp tcassettes, (more than 1mages from the one street as shown),
17775can be 1ntegrated and llnked to a map, together with
e 7f&p051tlon data, such as the address and/or cocde for an object

30

or bulldlng Wthh 1s 1ncluded in the image, see fig. 9C.
- If someone wlshes to obtain information from the

system, he can request a map on a screen (fig. 10) and
subsequently p01nt to a bulldlng or a position, e.g. by a
"mouse,'such that 1mages 61, 62 and/or 63 are shown on the

35 map
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CLAIMS :
1. A method for producing panoramic images comprising

the steps of:

making a surroundings shot from a desired shooting
position with a camera having a fish eye optic to obtain a

fish eye image;

centering a scanning means onto the center of said

obtained fish eye 1image;

rotatingly scanning said fish eye 1mage by a
rotating scanning array of aligned light sensitive elements
such that the fish eye image 1s divided into successive

radial parts in a digital form; and

transforming said successive radial parts 1into a

panoramic image with a computer and software.

2 . The method according to claim 1, wherein said
fish eye image is a photographic image on the center of

which a pivoting image device 1s centered.

3. The method according to claim 1, wherein said
panoramic image has an information density of approximately

1.9 megabyte.

4. The method according to claim 1, wherein said
panoramic image has an information density of 8.8 megabyte

or less.

5. A method for producing panoramic images

comprising the steps of:

making a surroundings shot from a desired shooting
position with a camera provided with a fish eye optic and an

image area provided with a CCD-matrix;
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obtailning a fish eye image in digital form with

sald CCD-matrix; and

transforming said image in digital form into a
panoramlic 1mage with a computer and software to remove
5 distortions and render said image in a form which can be

percelived by the human eye without said distortions.

6. A method for assembling a file of object images
from which one or more desired images can be quickly

consulted, comprising the steps of:

10 taking a large number of panoramic images from
successive shooting positions with a camera provided with a
fish eye optic whereby said shooting positions are chosen
such that sailid i1mages taken from said successive shooting

positions partly overlap to obtain fish eye images;
15 digitizing said fish eye images;

transforming said digitized fish eye i1mages 1into
panoramic 1lmages with a computer and software to remove
distortions and render sald i1mages 1n a form which can be

perceived by the human eye without said distortions;

20 recording said panoramic transformed digitized

fish eye 1mages 1n a computer;
creating a layout; and

storing said layout 1n said computer along with
said panoramic images recorded 1n sald computer wherein
25 points are indicated on said layout from which said
panoramic images were taken, and on which said panoramic

images are stored.

7 . The method according to claim 6, wherein a part

of said panoramic images is displayed as a quadrant.
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8 . The method according to claim 4 further
comprising the step of associating information with said
panoramic 1mages and/or said layout by recording said
information in said computer along with said panoramic

1images or said layout.

9. The method according to claim 8, wherein said
information is one or more of the set consisting of address,
date, time, orientation, compass direction, house numbers

and street names.

10. A computerized system for assembling and
reviewing a file of panoramic images associated with a
layout and additional information such that one or more

images can be simply consulted from said file, said system

comprising:
a computer including a data storage means;

one Or more panoramic images obtained from one or
more shooting positions whereiln said panoramic images are
digitized and transformed with a computer and software to
remove distortions and render said i1mages in a form which
can be perceived by the human eye without said distortions,

whereupon sald images are stored in digital form in said

computer;

a layout stored in digital form in said computer
on which points are indicated from which said one or more

panoramic 1images were made; and

additional information stored in said computer,
sald additional information providing access to a desired
image and whereby said one or more panoramlc 1mages can be

divided up into arbitrary sections, said sections including
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quadrants, dependent on a desired viewing direction from a

particular shooting position.

11. The system of claim 10, wherein said additional

information is one or more of the set consisting of address,

date, time, orientation, compass direction, house numbers

and street names.

FETHERSTONHAUGH & CO.

PATENT AGENTS

OTTAWA, CANADA
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