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Outline of the presentation
Purpose of our study:

To examine the applicability of FVCS in the 
fracture analysis in borehole.

FVCS : Forward Vision Camera System

Contents of the study：
1) Measurement of test pieces with simple 

fracture using two method ; FVCS and BIPS.
BIPS : Borehole Image Processing System

2) Examination of the applicability of FVCS 
with comparing images with BIPS.



Introduction….....Tools for borehole imaging
No 1 2 3 4 5
Typical
System

Impression
Packer

FVCS
Forward 
Vision Camera 
System

BIPS(ODS)
Borehole Image 
Processing 
System

BIPS(USS)
Borehole Image 
Processing 
System

FMI or FMS
Fullbore
Formation Micro-
Imager

Measuring 
mechanism

Fracture 
tracing by 
rubber and 
inflation 
packer.

Optical 
downhole view.

Imaging by 
horizontal 
optical view.

Imaging by 
ultrasonic beam 
reflection.

Imaging by 
electric resistivity.

Sketch of  
equipment
and data
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Process 
and cost

Simple
Low

Simple
Low

Complex
Expensive

Complex
Expensive

Complex
Expensive

Application
Field

Hydro-
fracturing

Well inspection
Civil/Energy

Frac. analysis
Civil/Energy

Frac. analysis
Civil/Energy

Frac. analysis
Civil/Energy
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Lamp

BIPS(ODS) FVCS

Equipment of BIPS(ODS) and FVCS

Simple
Relatively low cost



Outline of imaging process

BIPS(ODS) FVCS

Pickup a scanning 
line image of wall 

Stack images with 
depth records

Circumference image

Depth records

Circumference image

Combine image and 
depth records 

Depth records

Borehole wall image
depth

Similarity

sampling circle
Extract a scanning 
line image of wall 

Stack images with 
depth records

Borehole wall image

sampling circle



Specification of measuring system

BIPS
(ODS)

FVCS

View is inclined
to the wall

View is in right 
angle to the wall

Corn
Mirror



Test pieces used in the measurement

The measurement were performed with 
changing the borehole diameter , the 
dip angle of a fracture, the width of a 
fracture and the camera position.



Photographs of measuring operation   

Test piece and measuringMonitor and depth sensor



Diameter
(mm)

Dip angle
(degree)

Width
(mm) direction width direction width

0.2 - - - -
1.0 ○ △ × ×
2.0 ○ △ × ×
5.0 ○ △ × ×
0.2 - - - -
1.0 ○ △ × ×
2.0 ○ △ × ×
5.0 ○ △ × ×
0.2 - - - -
1.0 ○ △ × ×
2.0 ○ △ × ×
5.0 ○ △ × ×

66

0

30

45

　　　　　　　　　　　　　　　　　　　 Camera
　Fracture　　　　　　　　　　　　 Position
　Condition

Test cases and results of FVCS(in a part)

○ measured correctly × measured but incorect - not detected
△ measured but low accuracy

The 
same 
center 
positions

The 
different 
center 
position



FVCSBIPS(ODS)

BIPS FVCS

Fracture is not clear but 
can be recognized as trace.
Width of fracture can not
be measurable.
Direction of fracture is 
same with BIPS.

Result of imaging 
Fracture : 45 degree dipping

(width=5mm)
Camera position : center

Width
5mm

Width
2.8mm



Result of imaging 

FVCSBIPS(ODS)

Fracture : horizontal
(width=5mm)

Camera position : center BIPS FVCS

Fracture is not clear but 
can be recognized as trace.
Width of fracture can not
be measurable.

Width
5mm

Width
5mm



Result of imaging 

FVCSBIPS(ODS)

Fracture : horizontal
(width=0.2mm)

Camera position : center

Difficult to recognize a 
fracture

BIPS FVCS



Detection capability of fracture edges in FVCS

The camera axis of FVCS is 
inclined toward the wall.

The borehole wall view and 
the fracture plane view are 
put in the image in the same 
way.

Detection capability of 
fracture edges is lower than 
BIPS which viewing axis is in 
right angle to the wall.



Result of imaging 

FVCSBIPS(ODS)

Fracture : horizontal
(width=5mm)

Camera position : not center BIPS FVCS

Difficult to analysis the 
direction of a fracture



Camera position and the accuracy of direction 
analysis in FVCS

Positioning gap between 
camera and borehole  
causes the degradiation 
of accuracy.

Assumption of image 
processing;
Sampling circle is in a 
horizontal plane



Summary of the study
1)Borehole wall image for the fracture analysis is 

obtained from FVCS image.

2)Below technical problems become clear about FVCS .
a)Accuracy decrease from the inclined view axis.
b)Accuracy decrease from the camera position.

3)As future plans for above problems
a) Improvement of the view axis using a fish-eye lens
b)Installing positioning equipment to keep the camera 

position.



Our study is performed as the ESA activity.

Thank you
For listening.

For more
information,
please visit
our exhibition
booth in the 3rd

floor.


