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instrument. The electronic instrument has at least one electronic storage means. The method comprises the steps of

- separating the calibration certificate data into a first subset of data, which is calibration specific, and a second subset of data,

which is document descriptive,

- defining a set of meta data about the second subset of data,
- storing the first subset of data and the set of meta data in the instrument's electronic storage means,
- storing the second subset of data in a computing device separated from the electronic instrument,

- reproducing the calibration certificate by uploading the first subset of data and the set of meta data to the computing device and
reconstructing the calibration certificate from the uploaded first subset of data set of meta data and the sec- ond subset of data.
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Abstract

The invention is related to a method and a system for reproducing an electronic
instrument’s calibration certificate from said instrument. The electronic instru-
ment has at least one electronic storage means. The method comprises the
steps of

- separating the calibration certificate data into a first subset of data, which is
calibration specific, and a second subset of data, which is document descriptive,
- defining a set of meta data about the second subset of data,

- storing the first subset of data and the set of meta data in the instrument's
electronic storage means,

- storing the second subset of data in a computing device separated from the
electronic instrument,

- reproducing the calibration certificate by uploading the first subset of data and
the set of meta data to the computing device and reconstructing the calibration
certificate from the uploaded first subset of data set of meta data and the sec-

ond subset of data.
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Method and system for reproducing an instrument's calibration certificate

Specification

The invention relates to a method and a system for reproducing an electronic
instrument's calibration certificate from said instrument, the electronic instrument
having at least one electronic storage means. Particularly, the invention relates to
storage by electronic means of a calibration certificate within a product to which the

calibration certificate belongs.

Some electronic products, such as industrial or measuring instruments, have
calibration certificates. These record a series of test runs and the measured result,
along with details about the product, such as serial and model numbers. For
example a flowmeter often has a flow calibration certificate recording a series of test
runs and the measured result. Or a weigh scale will have a series of test weights
applied and the measured result and error recorded. Traditionally such certificates
of calibration are printed on paper and supplied with the electronic product. In many
situations, the end user loses the calibration certificate, or it never reaches the
required person, for example because it is being lost during commissioning.
Although normally the manufacturer of the instrument stores copies of the original
document, it is not always straightforward for the end user to get a duplicate. In
some situations quality processes, inspections or audits will require this original

calibration certificate or subsequent re-calibration to be available.

One possible way to ensure availability of required calibration certificates is to store
an image or electronic record of the calibration certificate inside an electronic
memory within the electronic product. Hereby an external computing device acts as
a means of uploading, viewing, distributing and printing the internally stored
calibration certificate. The drawback with this method is that for a typical one page
certificate its size, would be too large for the very low capacity of electronic storage

available in electronic products. Electronic instruments like industrial or
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2
measurement instruments typically have a very limited amount of non-volatile

storage, about one to two k-bytes only. Whilst well know compression algorithms
exist, such as jpeg or portable document formats such as pdf, for a typical one page
calibration certificate its size, even if compressed, would be around 18k bytes. This
is still far too large for storage available in electronic instruments such as industrial

or measurement instruments.

So it is the objective of the present invention to provide a method and a system to
enable reproducing an electronic instruments calibration certificate from the
electronic instrument, with significantly reduced storage requirement in the

electronic instrument.

According to an aspect of the present invention, there is provided a method for
reproducing an electronic instrument's calibration certificate from said instrument,
the electronic instrument having at least one electronic storage means, the method
comprising the steps of

- separating the calibration certificate data into a first subset of data, which is
calibration specific, and a second subset of data, which is document descriptive,

- defining a set of meta data about the second subset of data,

- storing the first subset of data and the set of meta data in the instrument's
electronic storage means,

- storing the second subset of data in a computing device separated from the
electronic instrument,

- reproducing the calibration certificate by uploading the first subset of data and the
set of meta data to the computing device and reconstructing the calibration
certificate from the uploaded first subset of data, the set of meta data and the

second subset of data.

According to another aspect of the present invention, there is provided a system for

reproducing an electronic instrument's calibration certificate from said instrument,

Date regue / Date received 2021-12-15
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the electronic instrument having at least one electronic storage means, the system
further comprising an external computing device, characterized in that the system is

configured to execute the method as described herein.

So according to the invention, the method comprises the steps of separating the
calibration certificate data into a first subset of data, which is calibration specific, and
a second subset of data, which is document descriptive, defining a set of meta data
about the second subset of data, storing the first subset of data and the set of meta
data in the instrument's electronic storage means, storing the second subset of data
in a computing device separated from the electronic instrument, reproducing the
calibration certificate by uploading the first subset of data and the set of meta data
to the computing device and reconstructing the calibration certificate from the

uploaded first subset of data set of meta data and the second subset of data.

The method according to the invention overcomes the problem of a lost or
unavailable calibration certificate by storing the necessary information inside the
product such that it can be reproduced or regenerated. It details how it is possible
for an end user, inspector, auditor, service personnel or similar individual to
reproduce the original or re-calibration certificate at a future date by electronic
means from the electronic instrument product, taking into account the very limited

amount of non-volatile storage in the electronic instrument.

According to an advantageous embodiment of the invention, the meta data indicates

the calibration certificate layout, content and format.

According to an advantageous embodiment of the invention, the second subset of
data is stored in an App or application program and contains the certificate of
calibration template or templates, which contain layout, formatting and static content
of the
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calibration certificate.

According to an advantageous embodiment of the invention, the App or application
program has the ability to create dynamic content based on the first subset of data.
According to an advantageous embodiment of the invention, an image of a calibrator
signature or calibrator mark is stored and then used by the App to incorporate on the
regenerated calibration certificate.

According to an advantageous embodiment of the invention, the electronic product is
an Industrial or Measuring Instrument.

According to an advantageous embodiment of the invention, the Industrial or Measur-
ing Instrument’'s data store is separated into two physical parts, a sensor data store
and a transmitter data store.

According to an advantageous embodiment of the invention, the communication link
is integrated and built into the external computing device.

According to an advantageous embodiment of the invention, an App is used to re-
calibrate the electronic product and store an updated calibration certificate contents
into the product’s data store.

According to an advantageous embodiment of the invention, an App is used to re-
calibrate the electronic product and store a separate new data record or calibration

certificate, leaving previous entries available.

According to an advantageous embodiment of the invention, a calibration certificate
history or - record is stored and subsequently made available for later regeneration

from the product's memory contents

The method according to the invenﬁon uses a combination 6f a separate computing
device, which in an advantageous embodiment may be a computer program or an
application program for a portable electronic computing device, such as a
Smartphone, such application programs being known as an App. The computer pro-
gram or App according to the invention may be running on an external computing
device, such as a tablet PC, a smartphone, a portable PC etc to regenerate the origi-

nal calibration certificate.

The advantage of the method according to the invention lies in that storing data re-
quired for reproducing the calibration certificate within the electronic product requires

only a minimal amount of data and meta data.

Meta data in this instance means data describing the data, for instance a certificate
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template, format, version number, or identifier.

The static, or fixed data and formatting, which forms the bulk of the size and content
of the calibration certificate, is stored and generated from the external computing de-

vice running the App, which is controlled by the uploaded meta data.

This allows a user, running a suitable App, to connect to the electronic product, by
some communication means, extract the small amount of data, its meta data and

then for the App to regenerate the original calibration certificate. Once available on
the external computing device running the App, it can then be reproduced, printed,

emailed etc depending on the user’s requirements for this document.

For many certificates of calibration the amount of data which actually needs to be
stored within the electronic product in order that the calibration certificate can be re-
generated from an App is small. Only this data would typically be stored in the non

volatile memory with the electronic instrument product.

The invention and further advantageous embodiments will be described in greater
detail by description of two embodiments with reference to the accompanying draw-

ings, wherein
Figure 1 shows a first embodiment of the invention
Figure 2 shows a second embodiment of the invention

Figure 3 shows an example of a calibration certificate of an electronic instrument,

illustrating the type of data and where it is re-generated or accessed from.

The present embodiments represent the best ways known to the applicants of putting
the invention into practice. However, they are not the only ways in which this can be

achieved.

The present embodiments provide a method and apparatus for a person to be able to
reproduce or regenerate by electronic means a calibration certificate, which is virtual-
ly identical to the original calibration certificate for a said electronic product, or a copy

of the re-calibration certificate if one is performed.

Figure 1 is a schematic illustration of an electronic product incorporating a data store
which contains a sub set of the calibration certificate information along with certifi-
cate’s meta data, such as the certificate layout template version number or/ identifier.
A means for uploading and re constructing the calibration certificate using an App
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running on an external computing device from the data uploaded from the product.

In the embodiment as illustrated in figure 1, the electronic product 21 is used in con-
junction with an external computing device 25a, 25b, 25¢, which can be of any form,
such as a PC (25a), Smartphone (25b), Tablet (25c), PLC, Industrial Control system,
Bus Master, SCADA etc. This device runs an App or application program 26. A small
amount of data and meta data is stored within the electronic product’s non-volatile file
store 22. An internal CPU 23 and some form of communication interface 24 allows
this data to be exchanged with any of the external computing devices 25a, 25b, 25c.
The communication interface may take any form, either wired, optical or wireless.
Examples of such common interfaces are RS232, RS485, HART, Modbus, Profibus,
FF, Infrared, IrDA, USB, Bluetooth, Near Field Communication (NFC), WiFi, Zigbee,
GSM, SMS, GPRS, WiIMAX or Internet Protocol. Figure 1 shows three external com-
puting devices 25a, 25b, 25c¢. It is understood that this is for example only illustrating
the variety of possible realizations for such external computing devices. It does cer-
tainly not mean that all three external computing devices according to the invention
need to be used simultaneously. One of the possible variety of external computing

devices is sufficient to perform the method according to the invention.

The small amount of data and meta data from file store 22, once uploaded into the

App 26, is then used to regenerate the original calibration certificate 27, see figure 3,
in an electronic form, such as Portable Document Format (pdf) or jpg image. Once in
such a format or similar other formats, it is available for the user’s purposes, such as

printing or attaching to an audit or inspection report.

in some producté the electronics can be split between two or more assemblies. For
instance in industrial instruments and measuring instruments, it is quite common for
the electronics and the associated electronic storage memory to be split in two or
more parts, for instance between transmitter and sensor electronics, or in another
example in weigh scale and indicator. Figure 2 is a schematic illustration of such an
embodiment. The difference to the embodiment shown in figure 1 lies in that the elec-
tronic product’s data store is split into two parts, with the data distributed between the
sensor’s and transmitter's data stores. In such a design the electronic store of the
necessary information can be split or distributed between the product’s parts. For
instance the sensor may contain all of the information for the sensor calibration. As
an example of this may be a pH electrode or electromagnetic flowmeter sensor, both
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of which contain an electronic memory with this calibration certificate information
stored. In this way, if for example a transmitter is replaced, the sensor still contains
the original sensor calibration information, enabling a calibration certificate for the

sensor to be regenerated. Similarly of course for a transmitter calibration certificate.

in the embodiment shown in figure 2, the sensor or sensing probe 38 is separated
from the transmitter 31. The sensing probe 38 has a sensor data storage means 38,
a sensor CPU 40 and a sensor communications interface 41. The transmitter 31 has
a transmitter data storage means 32, a transmitter CPU 33, a first communications
interface 43 for enabling communication with the sensor communications interface
41, applying a communication link 42. The transmitter 31 further has a second com-
munications interface 34 for enabling communication with an external computing de-
vice 35a, 35b, 35¢, which can be of any form, such as a PC (35a), Smartphone
(35b), Tablet (35¢), PLC, Industrial Control system, Bus Master, SCADA etc.

Figure 2 shows three external computing devices 35a, 35b, 35¢. It is understood that
this is for example only illustrating the variety of possible realizations for such exter-
nal computing devices. It does certainly not mean that all three external computing
devices according to the invention need to be used simultaneously. One of the pos-
sible variety of external computing devices is sufficient to perform the method accord-

ing to the invention.

The data stored in the sensor data storage means 39 of the sensing probe 38 is
made available to the CPU 33 in the transmitter 31 via the communication link 42 and
associated interfaces 41, 43 and the sensor CPU 40. The full data and meta data
from the two data stbres 32 and 39 required by the App 36, running oh an external
computing device 35a, 35b, 35c, to reconstruct the calibration certificate 27, see fig-

ure 3, is hence available via communication interface 34.

By storing within sensor 38, in data store 39, the relevant calibration parameters for
this sensor are stored, for example calibration factors, calibration date, calibration
test runs / input etc. This supports interchangeable sensors, such as for example a

smart pH electrode, a smart flowmeter sensor or a smart weigh scale.

By storing within the transmitter 31, in data store 32 the relevant calibration parame-
ters for this transmitter, for example current output calibration factors, calibration
date, transmitter span and zero etc, are stored. This supports interchangeable
transmitters, whilst still having the capability, via the mechanism described above, to
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generate or re-generate a combined certificate of calibration 27, see figure 3.

The illustration in Figure 3 shows an example of a calibration certificate 27 of an elec-
tronic instrument, illustrating the type of data and where it is re-generated or ac-
cessed from. lt illustrates how according to the invention a significant reduction in
data that have to be stored in the electronic product in order to generate the calibra-

tion certificate can be achieved.

The circled data in 52, 53 and 54 is in this case the main data that has to be stored
within the electronic product 21, 31, 38, see figures 1 and 2, in order that a calibration

certificate can be generated by an App 26, 36, see figures 1 and 2.

The non-circled information in calibration certificate 27 is static and is generated by
the App 26, 36 from its code. In order that the App can support many products and
certificate formats, the App will need knowledge of the certificate layout, content and
format required to be generated or regenerated. This is conveyed by additional sim-
ple meta data stored in data storage means 22, 32 and 39, see figures 1 and 2. This
may be a simple index number or identifier for example, for which the App 26, 36 has
a series of templates pre-programmed and uses the appropriate template defined by
this meta-data. Some of the non-circled information in calibration certificate 27 may
be dynamic and computed by the App 26, 36 from its code, for example an accuracy
calibration graph, being calculated and formatted based on the meta data stored in
data storage means 22, 32 and 39, see figures 1 and 2 plus the main data which

contain the calibration test point data 52, 53 and 54.

' The key benefit of the above invention and embodiments is the large reduction in da-

ta that has to be stored in storage means 22, 32 and 39. In order to generate or re-
generate the calibration certificate 27 from the information stored by the electronic
product 21, 31, 38. For example in the certificate illustrated in Figure 3, the amount of
storage in one exemplary example only is less than 300 bytes, whereas a com-
pressed image of the full calibration certificate image is around 18k bytes. So the
method according to the invention achieves a reduction by a factor of 60. For many
electronic products having a limited non-volatile storage available, it means that the
method according to the invention now makes possible the ability to produce calibra-

tion certificates from local electronic storage of data within the product.

A further embodiment, not shown in the figures, is for a signature or similar calibrator

individual's mark to be digitally stored within the data stores 22, 32 or 39. The signa-
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ture can be stored as a bitmap, or a compressed format, such as jpg or png and then
incorporated into the final generated or regenerated calibration certificate 27.

A further embodiment is for the external computing device 25a, 25b, 25¢, 35a, 35b,
35¢ to be an Industrial control system, PLC or Bus Master running any protocol such
as HART, Profibus, FF.

A further embodiment is to support re-calibration of the product, for instance with a
weigh scale and load cells where regular recalibration is necessary. Here the App 26,
36 can be used to enter a new calibration record / certificate directly into the data
storing means 22, 32, 39 of the electronic product 21, 31, 38. This new calibration
record could over write the original records or create a new entry. With the latter the
electronic product could contain a complete calibration history since it was manufac-
tured, including all re-calibrations. Such records are often valuable for Quality Audit

trails.
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List of reference signs

21 Electronic product

22 Non volatile file store

23 Internal CPU

24 Communication interface

25a External computing device, PC

25b External computing device, smartphone
25¢ External computing device, tablet

26 App, application program

27 Calibration certificate

31 transmitter

32 Transmitter storage means

33 Transmitter CPU

34 Second communication interface

35a External computing device

35b External computing device

35b External computing device

38 Sensor, sensing probe with datastore
39 Sensor data storage means

40 Sensor CPU

41 Sensor communications interface

42 Communication link

43 Sensor / Transmitter communications interféce
52 Main data

53 Main data

54 Main data
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A method for reproducing an electronic instrument's calibration certificate from said
instrument, the electronic instrument having at least one electronic storage means, the
method comprising the steps of

- separating the calibration certificate data into a first subset of data, which is calibration
specific, and a second subset of data, which is document descriptive,

- defining a set of meta data about the second subset of data,

- storing the first subset of data and the set of meta data in the instrument's electronic
storage means,

- storing the second subset of data in a computing device separated from the electronic
instrument,

- reproducing the calibration certificate by uploading the first subset of data and the set of
meta data to the computing device and reconstructing the calibration certificate from the

uploaded first subset of data, the set of meta data and the second subset of data.

2. The method as claimed in claim 1, wherein the meta data indicates the calibration

certificate layout, content and format.

3. The method as claimed in claim 1, or 2, wherein the second subset of data is stored
in an App or application program and contains the certificate of calibration template or

templates, which contain layout, formatting and static content of the calibration certificate.

4. The method as claimed in any one of claims 1 to 3, wherein the App or application

program has the ability to create dynamic content based on the first subset of data.
5. The method as claimed in any one of claims 1 to 4, wherein an image of a calibrator

signature or calibrator mark is stored and then used by the App to incorporate on the

regenerated calibration certificate.

Date regue / Date received 2021-12-15
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6. The method as claimed in any one of claims 1 to 5 where the electronic product is

an Industrial or Measuring Instrument.

7. The method as claimed in claim 6, wherein the Industrial or Measuring Instrument's
data store is separated into two physical parts, a sensor data store and a transmitter data

store.

8. The method as claimed in claim 7, wherein the communication link is integrated and

built into the external computing device.

9. The method as claimed in any one of claims 1 to 8, wherein an App is used to re-
calibrate the electronic product and store an updated calibration certificate contents into the

product's data store.

10. The method as claimed in any one of claims 1 to 8, wherein an App is used to re-
calibrate the electronic product and store a separate new data record or calibration

certificate, leaving previous entries available.

11. The method as claimed in claim 10, wherein a calibration certificate history or -
record is stored and subsequently made available for later regeneration from the product's

memory contents.

12. A system for reproducing an electronic instrument's calibration certificate from said
instrument, the electronic instrument having at least one electronic storage means, the
system further comprising an external computing device, wherein the system is configured

to execute the method according to any one of claims 1 to 11.

Date regue / Date received 2021-12-15
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