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CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a Non-Provisional Application claiming priority to U.S.

Provisional Patent Application No. 62/449,853, entitled "Joint Recognition System", filed

January 24, 2017, which is herein incorporated by reference.

BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of art that may

be related to various aspects of the present disclosure, which are described and/or claimed below.

This discussion is believed to be helpful in providing the reader with background information to

facilitate a better understanding of the various aspects of the present disclosure. Accordingly, it

should be understood that these statements are to be read in this light, and not as admissions of

prior art.

[0002] Advances in the petroleum industry have allowed access to oil and gas drilling

locations and reservoirs that were previously inaccessible due to technological limitations. For

example, technological advances have allowed drilling of offshore wells at increasing water

depths and in increasingly harsh environments, permitting oil and gas resource owners to

successfully drill for otherwise inaccessible energy resources. Likewise, drilling advances have

allowed for increased access to land based reservoirs.

[0003] Much of the time spent in drilling to reach these reservoirs is wasted "non-

productive time" (NPT) that is spent in doing activities which do not increase well depth, yet

may account for a significant portion of costs. For example, when drill pipe is pulled out of or

lowered into a previously drilled section of well it is generally referred to as "tripping."

Accordingly, tripping-in may include lowering drill pipe into a well (e.g., running in the hole or

RIH) while tripping-out may include pulling a drill pipe out of the well (pulling out of the hole or

POOH). Tripping operations may be performed to, for example, installing new casing, changing



  

a drill bit as it wears out, cleaning and/or treating the drill pipe and/or the wellbore to allow more 

efficient drilling, running in various tools that perform specific jobs required at certain times in 

the oil well construction plan, etc.  Additionally, tripping operations may require a large number 

of threaded pipe joints to be disconnected (broken-out) or connected (made-up).  Currently, this 

process involves visual inspection by a human operator to locate a seam (e.g., a break point 

between pipe segments) and may further include human fine tuning of the position of the seam 

into an appropriate location so that the tripping operation may be undertaken. 

 

SUMMARY 

[0003a] According to a first aspect of the present disclosure, there is provided a system, 

including: a sensor configured to detect a physical characteristic of a tubular string moving past 

the sensor and generate a signal indicative of the physical characteristic; and a processing device 

configured to: process the signal indicative of the physical characteristic to generate a processed 

signal; determine whether the processed signal is indicative of a seam or connection of a segment 

of the tubular string by comparison of the processed signal with one or more predetermined 

values for a feature set consistent with the physical characteristic and by determining whether a 

result of the comparison meets or exceeds a predetermined threshold value; identify the seam or 

connection as an identified seam or connection when the result of the comparison is determined to meet 

or exceed the predetermined threshold value; and generate output data comprising position 

information and a time information each related to the identified seam or connection, wherein the 

output data is utilized to automatically position a tripping apparatus at a location of the identified 

seam or connection. 

[0003b] According to a second aspect of the present disclosure, there is provided a device, 

including: an input configured to receive a signal indicative of motion of a segment; and a 

processor configured to: process the signal indicative of the motion to generate a processed 

signal; and generate an output indicative of a position, a speed, or an acceleration of a particular 

portion of the segment to be used in conjunction with a tripping operation of a tubular string 

comprising the segment based on the processed signal, wherein the input is configured to receive 

a second signal indicative of detection of a seam or connection of the segment, wherein the 

processor when in operation compares a second processed signal that is based upon the second 

signal and one or more predetermined values for a feature set calculated utilizing a thickness of 

the tubular segment, and when the result of the comparison meets or exceeds a predetermined 

threshold value, processor in operation generates a control signal comprising position information 

and a time information each related to the seam or connection of the segment to control 

positioning of the tripping apparatus at a location of the seam or connection of the segment of the 

tubular string to make-up or break-out the segment in conjunction with the tripping operation. 

2 



  

[0003c] According to a third aspect of the present disclosure, there is provided an 

apparatus, including: a platform comprising tripping slips and configured to be moved with 

respect to a drill floor; a roughneck configured to be coupled to the platform, wherein the 

roughneck is configured to be moved with respect to the platform and the drill floor, wherein the 

roughneck is configured to make up or break out a segment of a tubular string; a sensor 

configured to detect a physical characteristic of a tubular string moving past the sensor and 

generate a signal indicative of the physical characteristic; and a control system configured to 

compare the signal indicative of the physical characteristic with one or more predetermined 

values for a feature set calculated utilizing the physical characteristic and when the result of the 

comparison meets or exceeds a predetermined threshold value, generate output data comprising 

position information and a time information each related to a seam or connection of the segment 

of the tubular string to position the roughneck at a location of the seam or connection of the 

segment of the tubular string. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0004]  FIG. 1 illustrates an example of an offshore platform having a riser coupled to a 

blowout preventer (BOP), in accordance with an embodiment; 

[0005]  FIG. 2 illustrates a front view a drill rig as illustratively presented in FIG. 1, in 

accordance with an embodiment; 

[0006]  FIG. 2A illustrates a front view of the tripping apparatus of FIG. 2, in accordance 

with an embodiment; 

[0007]  FIG. 3 illustrates a block diagram of a computing system of FIG. 2, in accordance 

with an embodiment; and 

[0008]  FIG. 4 illustrates a flow chart used in conjunction with a tubular string detector, in 

accordance with an embodiment.   

 

DETAILED DESCRIPTION 

[0009]  One or more specific embodiments will be described below.  In an effort to 

provide a concise description of these embodiments, all features of an actual implementation 

may not be described in the specification.  It should be appreciated that in the development of 

any such actual implementation, as in any engineering or design project, numerous 

implementation-specific decisions must be made to achieve the developers’ specific goals, such 

as compliance with system-related and business-related constraints, which may vary from one 

implementation to another.  Moreover, it should be appreciated that such a development effort 

might be complex and time consuming, but would nevertheless be a routine undertaking of   
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design, fabrication, and manufacture for those of ordinary skill having the benefit of this

disclosure.

[0010] When introducing elements of various embodiments, the articles "a," "an," "the,"

and "said" are intended to mean that there are one or more of the elements. The terms

"comprising," "including," and "having" are intended to be inclusive and mean that there may be

additional elements other than the listed elements.

[0011] Present embodiments are directed to components, systems, and techniques (e.g., a

position determination system) utilized in the detection of connection points between individual

tubulars, such as those used in oil and gas applications. The detection of connection points may

be accomplished through the use of a hardware suite of one or more sensors and processors, as

well as a suite of one or more software programs (e.g., instructions configured to be executed by

a processor, whereby the instructions are stored on a tangible, non-transitory computer-readable

medium such as memory) that may operate in conjunction to determine the precise position of

the connection point between tubulars.

[0012] Additionally, in some embodiments, the software program(s) may be utilized, for

example, in conjunction with hardware components (e.g., one or more processors and sensors) to

employ a technique of successive refinement of position of the one or more tubulars. For

example, an initial tool joint seam location may be calculated using stored information about the

tubular string and current position of the tubular string. Additionally, further refinement may be

achieved when a connection point passes through one or more (e.g., a set of sensors) that detect

the initial presentation or another indicator of the connection point. Final and precise positioning

may then be obtained using one or more (e.g., a set of sensors) that precisely measure the

connection point location.

[0013] In one embodiment, final positioning of the tubular may be determined using a set

of optical sensors, such as laser ranging sensors, arranged in a partial or full circumferential

manner about the tubular string (e.g., a drill string) and directed towards the string. These

sensors may be attached to a moving platform or, in another embodiment, sensors may be

attached to additional equipment (e.g., a roughneck) that moves vertically (e.g., relative to a

platform).
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Claims 

 

1. A system, comprising: 

a sensor configured to detect a physical characteristic of a tubular string moving past the 

sensor and generate a signal indicative of the physical characteristic; and 

a processing device configured to: 

process the signal indicative of the physical characteristic to generate a processed 

signal; 
 

 

determine whether the processed signal is indicative of a seam or connection of a 

segment of the tubular string by comparison of the processed signal with one or more 

predetermined values for a feature set consistent with the physical characteristic and by 

determining whether a result of the comparison meets or exceeds a predetermined 

threshold value;  

identify the seam or connection as an identified seam or connection when the result of the 

comparison is determined to meet or exceed the predetermined threshold value; and 

generate output data comprising position information and a time information each 

related to the identified seam or connection, wherein the output data is utilized to 

automatically position a tripping apparatus at a location of the identified seam or 

connection. 

 

2. The system of claim 1, wherein the processing device is configured to transmit the output 

data to control operation of a positioning element to position the tripping apparatus at a distance 

relative to a drill floor as the location. 

 

3. The system of claim 1, wherein the processing device is configured to transmit the output 

data to control operation of a positioning element to position the tripping apparatus at the 

location. 

 

4. The system of claim 1, wherein the processing device is configured to generate the output 

data based on determining that the processed signal is indicative of the seam or connection of the 

tubular string. 
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5. The system of claim 1, comprising the tripping apparatus, wherein the tripping apparatus 

comprises the roughneck configured to make-up and break-out a threaded connection between 

tubular segments of the tubular string. 

 

6. The system of claim 5, wherein the sensor is disposed vertically above the roughneck 

relative to a drill floor, wherein the sensor is directly coupled to the tripping apparatus. 

 

7. The system of claim 6, wherein the sensor is configured to detect the physical 

characteristic of the tubular string moving past the sensor and generate the signal indicative of 

the physical characteristic during the make-up of the threaded connection between the tubular 

segments of the tubular string. 

 

8. The system of claim 5, comprising a second sensor configured to detect a second physical 

characteristic of the tubular string moving past the second sensor and generate a second signal 

indicative of the second physical characteristic. 

 

9. The system of claim 8, wherein the second sensor is disposed vertically below the 

roughneck relative to a drill floor, wherein the sensor is directly coupled to the tripping 

apparatus. 

 

10. The system of claim 9, wherein the second sensor is configured to detect the second 

physical characteristic of the tubular string moving past the second sensor and generate the 

second signal indicative of the second physical characteristic during the selective break-out of 

the threaded connection between the tubular segments of the tubular string. 

 

11. The system of claim 1, wherein the sensor comprises a camera, a laser, a transducer, an 

electrical characteristic sensor, a magnetic characteristic sensor, a chemical sensor, or a 

metallurgical detection sensor. 

 

12. A device, comprising: 

an input configured to receive a signal indicative of motion of a segment; and 
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a processor configured to: 

process the signal indicative of the motion to generate a processed signal; and 

generate an output indicative of a position, a speed, or an acceleration of a 

particular portion of the segment to be used in conjunction with a tripping operation of a tubular 

string comprising the segment based on the processed signal, wherein the input is 

configured to receive a second signal indicative of detection of a seam or connection of the 

segment, wherein the processor when in operation compares a second processed signal that is 

based upon the second signal and one or more predetermined values for a feature set calculated 

utilizing a thickness of the tubular segment, and when the result of the comparison meets or 

exceeds a predetermined threshold value, processor in operation generates a control signal 

comprising position information and a time information each related to the seam or connection 

of the segment to control positioning of the tripping apparatus at a location of the seam or 

connection of the segment of the tubular string to make-up or break-out the segment in 

conjunction with the tripping operation. 

 

13. The device of claim 12, wherein the processor is configured to determine an initial 

estimate of a location of a seam or connection of the segment of the tubular string based upon the 

output. 

 

14. The device of claim 12, wherein the processor is configured to process the second signal 

to generate the second processed signal used to confirm detection of the location of the seam or 

connection of the segment of the tubular string. 

 

15. The device of claim 14, wherein the processor is configured to process the second signal 

by generating a measured feature set based upon the second signal, compare the measured 

feature set against the one or more predetermined values, and analyze the results of the 

comparing to determine if the threshold value is met or exceeded as a confirmation of the 

detection of the location of the seam or connection of the segment of the tubular string. 

 

16. The device of claim 14, wherein the processor is configured to generate a vector value as 

the location of the seam or connection of the segment of the tubular string. 
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17. The device of claim 16, wherein the processor is configured to utilize the vector value to 

generate the control signal. 

 

18. An apparatus, comprising: 

a platform comprising tripping slips and configured to be moved with respect to a drill 

floor; 
 

 

a roughneck configured to be coupled to the platform, wherein the roughneck is 

configured to be moved with respect to the platform and the drill floor, wherein the roughneck is 

configured to make up or break out a segment of a tubular string; 

a sensor configured to detect a physical characteristic of a tubular string moving past the 

sensor and generate a signal indicative of the physical characteristic; and 

a control system configured to compare the signal indicative of the physical characteristic 

with one or more predetermined values for a feature set calculated utilizing the physical 

characteristic and when the result of the comparison meets or exceeds a predetermined threshold 

value, generate output data comprising position information and a time information each related 

to a seam or connection of the segment of the tubular string to position the roughneck at a 

location of the seam or connection of the segment of the tubular string. 

 

19. The apparatus of claim 18, wherein the control system is configured to generate a second 

indication to cause the roughneck at the location of the seam or connection of the segment of the 

tubular string to initiate a make-up or break-out of the segment as part of the tripping operation. 
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