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Objectives

 Why? —> Why we introduce a new method? 

 How ?—> How this new method works?.  We Present 
the relevant issues of the method (ISO 2859, coupled 
model…)

 What ?—> What is proposed by this new method. We 
present the relevant issues of the proposal (UNE 
148002)

3
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Content / Program

 Introduction & concepts
 Analysis of Positional Accuracy Assessment 

Methods (PAAMs) (Problems)
 Objectives for the new method
 ISO 2859-1 & ISO 2859-2

Iso 2859-1 &  ISO 2859-2

 Adaptation for dealing with positional errors
Two examples: lot by lot, isolated lot

Pros & Cons of the adoption of ISO 2859-1 e ISO 2859-2

 The proposal 148002
 Future works

4

Why?

How?

What?
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Importance of position/location

5

Importance

Positional accuracy is now of great importance
In general:
•Increase of use of GI implies increasing 
demand of quality.
•SDI need interoperability.
•GNSS allow everybody to get 
coordinates.

Demanding applications:
•Intelligence.
•Military applications (eg weapons and 
missiles) 
•Unmanned vehicles (UA). 
•Navigation.
•Precision farming.
•Etc.
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 Renewed importance due to positioning techniques (GNSS, GPS, 
INS, etc.). Precise positioning.

 Importance of new surveying techniques (LIDAR, etc.). Precise 
capture, non normally distributed data.

 Importance of interoperability requirements. Data integration 
and precise uses.

 Seamless continental applications.  Absolute positioning.

REACTION:

 Positional accuracy improvements programs (PAI):
Germany, Australia, EEUU, France, UK, Switzerland …

 Revision of the PAAM and standards.

Importance of position/location

6

Importance
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 Way of referring to the location of objects in space.

 Here we are interested in what is called "direct positioning" or 
“by coordinates" (ISO 19111), as opposed to "indirect 
positioning" or “by geographical identifiers" (ISO 19112).

 In this case a system to refer the coordinates (datum, ellipsoid, 
longitude, etc.) it is needed.

Many times the position of spatial objects 

has error when recorded in spatial data sets 

—> CONTROL IS NEEDED <—

What means position?

7

Concepts
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Concepts

Error and uncertainty are key concepts.
Error: The discrepancy between two values that are supposed to be 

equal. 

Possible errors:
 Blunders or Mistakes —> elimination and the use of methods 

that reduce the possibility of occurrence, etc.

 Systematic or bias (constant or variable) —> detection and 
correction, models...

 Random —> are not removable, MODELS are used to model such 
errors.

Error and uncertainty

iii mty yye −=
iii mtx xxe −=

iii mtz zze −=

8
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dispersion of the quantity values being attributed to a 
measurand, [VIM, 2007].

Error: The difference between a measured value of a quantity 
and a reference value (conventional value or true value) 
[VIM 2007]

Accuracy: The closeness of agreement between a test result 
and the accepted reference value. [ISO 3534-1]

Accuracy = Trueness + precision

Trueness:  The closeness of agreement between the average 
value obtained from a large series of test results and an 
accepted reference value.

Precision: The closeness of agreement between independent 
test results obtained under stipulated conditions.

Concepts 
Error and uncertainty

9

Ideal 
situation

Bias component Random component
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Other base models for positional uncertainty in SDS
• LIDAR (Maune, 2007):  Without a parametric model (distribution free)

• Manual digitizing (Bolstad et al 1990): Bimodal

•Digitizing (Tong & Liu, 2004): p-norm (Normal + Laplace)

•Geocodification (Cayo and Talbot 2003; Karimi and Durcik 2004, Whitsel et al. 
2004): Log normal

• GNSS Observations (Wilson, 2006; Logsdon, 1995): Raleigh, Weibull

• Other models that are mentioned:  Folded Normal, Half Normal, Gamma

Concepts

10

Error and uncertainty

In each PAAM a statistical base model for error is supposed
For  majority of cases: The Gaussian or Normal model is assumed

Many studies point that this is WRONG. This hypothesis is NOT true.



AEN/CTN 148

Madrid October, 2015 PLENARY MEETING OF THE QUALITY KNOWLEDGE EXCHANGE NETWORK 

Presentation of the proposal of the Spanish Standard  UNE 148002 for Positional Accuracy Control

(c
) 

F
ra

n
ci

sc
o

 J
a
v
ie

r 
A

ri
za

L
ó

p
e
z

/ 
fj
ar

iz
a@

u
ja

en
.e

s

PAAM

11

Analysis of PAAMs
How is controlled the positional accuracy? —> PAAMs
There are many positional accuracy assessment

methods (PAAMs) available:
• National Map Accuracy Standard (1947)

by USBB.
• Accuracy Standards for Large Scale

Maps (1990) by ASPRS
• Engineering Map Accuracy Standard

(1983) by ASCE
• National Standard for Spatial Data

Accuracy (1998) by FGDC
• STANAG 2215 by NATO.
• ASPRS Positional Accuracy Standards

for Digital Geospatial Data (2014)
• Etc.
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Analysis of PAAMs
PAAM
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Analysis of PAAMs
PAAM
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From the quality point of view:
• Estimators for the quality assessment: The quality of a product (population) is 
determined by means of a sample. An outcome (estimation) without trial for 
acceptance or rejection occurs.

•Acceptance rules for quality control: determine whether the quality of the product 
reaches specifications. A judgment is given on whether to accept or reject the 
product.
From a statistical perspective:
• Estimation: reliable determination of  a value .

•Contrast: reliable determination of whether a condition is met.

14

Analysis of PAAMs

The PAAMS can be considered from two perspectives:

PAAM
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Base model for errors (uncertainty)

• The assumed model is the Gaussian (NORMAL)

•Some times explicitly and others implicitly.

Other required hypotheses are:

 randomness
 no outliers
 independency between error components

15

Analysis of PAAMs

In general, nobody test 
these hypotheses!!!

PAAM
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We have tested many of the PAAMs by Simulation

• We worked with synthetic 
data.

• Values from a N(0,1).
• Controlled correlation.
• Controlled contamination.
• Spatially well distributed.

16

Analysis of PAAMs
PAAM
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Simulation of populations

17

Analysis of PAAMs
PAAM
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For each analyzed method the figure 
presents:
• The standard deviation estimation σxy
for the cases that pass the control (Y-
axis in meters, X-axis is sample size) 
(100samplesx20Populations)
•Precision of the estimation of the 
standard deviation σxy for the cases 
that pass the control (Y-axis in meters, 
X-axis is sample size)

They work in a very similar 
fashion

18

Attention: estimation 
requires large 
sample sizes

Analysis of PAAMs
Estimation

PAAM
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Comparison of some PAAMs working as acceptance/rejection methods (Y-axis acceptance probability, X-axis sample size) 

(100Mx20P, Ninguno)

They do not work in a 
similar fashion.

The RESULTS of 
acceptance/rejection 

ARE NOT COMPARABLE

19

Analysis of PAAMs
Control

PAAM
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Analysis of PAAMs
IN SUMMARY, PAAMS HAVE PROBLEMS:

• Metadata  Scarce, Non adequate to the process,  there is not a 
standardized report.
• Control elements  only well defined points
• Operational procedure  only control of isolated SDS

• Statistical problems:
• The main underlying assumption is the normality of the errors. 

This assumption has disastrous results if not satisfied (e.g. ISO 
3951) 

• Another common underlying hypothesis is the equality (or near 
equality) of error distributions in all components (ie σx=σy). 

• As indicated in numerous studies, positional errors do not 
always follow a normal distribution. 

• Outliers should be removed as they affect the results, but do 
not exist uniform criteria.

PAAM
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Goals for the new method

Our goals were to develop:

• A simple statistical method.

• A suitable method for any error model (parametric or non-

parametric)

• A method that runs on the population and not on parameters of

the population.

• A method valid for 1D, 2D and 3D data and any kind of geometries

(e.g. points, line strings, etc.).

• A method based on international standards

Goals
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The main idea of the new method

UNE 148 002 basically makes two contributions:
•It proposes the use of ISO 2959 for the statistical 

part of the control process

•It proposes a set of specific rules for managing 

positional control processes spatial data

ISO 2859
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ISO 2859
Introduction
Consists of the following parts, under the general title Sampling procedures for inspection by 
attributes:

Geomatics Sector:
- ISO 19157
- Land Parcel Identification 

System in Europe (JRC)
- Geological data in China 
- National Topographic 

Hydrographic Authority 
in New Zealand.

- Etc.
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ISO 2859
Introduction
Some concepts:
• A lot is a set of elements. Lots should be homogeneous, which means that 

the units in the lot should have a common origin (the same processes, 
machines, operators, etc.). Examples of lots are: 

• Sampling plan: A lot-sentencing procedure in which a decision about an 
entire lot of size N is taken from the result of a random sample of size n 
selected from the lot. The decision is taken by comparing the accounted 
number of defects that are present in the sample with an acceptance 
number c. Thus, if the lot size is N a sampling plan is defined by {n, c}.

• AQL (acceptable quality level/acceptance quality limit). The AQL represents 
the worst or poorest level of quality for the production process that the 
consumer would consider to be acceptable as a process average. 

• Limiting quality (LQ). A quality level which for the purposes of sampling 
inspection is limited to a low probability of acceptance.

•Set of images.
•Set of maps sheets.
•Set of metadata records .

•Set of geographic features.
•Set of well defined points.
•Etc.
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ISO 2859
Introduction
ISO 2859  schema of application:
Determine the appropriate “Part “ to be applied:  

Case 1: A sequence (>=10) of lots  Part 1: Sampling schemes indexed by 
acceptance quality limit (AQL) for lot-by-lot inspection. 

-Determine the appropriate Inspection Level to be applied:
Special inspection levels: S-1, S-2, S-3, S-4

General inspection levels: I, II, III

-Within the established inspection level (do not change it¡¡), apply the 
switching rules between levels of severities in inspection in order to assure 
user and producer risk.

Case 2: An isolated lot or less than 10 lots in the sequence  Part 2: Sampling 
plans indexed by limiting quality (LQ) for isolated lot inspection. 
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ISO 2859
ISO 2859-1
Severities levels in inspection   switching rules:
• Normal. The acceptance criterion has been devised to secure the producer a high

probability of acceptance when the process average of the lot is better than the AQL.
• Tightened. The acceptance criterion is tighter than that for the corresponding plan for

normal inspection and is invoked when the inspection results of a predetermined number
of consecutive lots indicate that the process average might be poorer than the AQL.

• Reduced. The sample size is smaller than that for the corresponding plan for normal
inspection and with an acceptance criterion that is comparable to that for the
corresponding plan for normal inspection. Reduced inspection is at the discretion of the
responsible authority.

To ensure the 
established 
risk levels

α=5%, β=10%

Objective
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ISO 2859

Observed and 
non-parametric models

(distribution free)

Parametric Models

Binomial Model
Pass/Fail 
decision

Risks

Error behavior Control  in the 
population

Results

Normal, Log-normal, 
Weibull, Raleigh…

Measures

Distances 
(Euclidean, 
Hausdorff, 
Frèchet, 

Mahalanobis
…)

Base Model

Characterizing
measure

Based on the “Coupled Model”
)~,( BaMnBiMCM ππ=

α=5%, β=10%

ISO 2859 for positional quality control
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ISO 2859

Case 1D

Source. Dewberry, (2004). Worcester County LIDAR 2002
Quality Assurance Report. Maryland Department of Natural
Resources.

Examples of some base models

ISO 2859 for positional quality control
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ISO 2859

Case  2D Source: FGDC (1998). FGDC-STD-007: Geospatial Positioning Accuracy
Standards, Part 3. NSSDA. FGDC, Reston, USA.

Examples of some base models

ISO 2859 for positional quality control
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ISO 2859
ISO 2859 for positional quality control
Examples of some base models

Case  3D

Source: Ariza-López F.J, García-Balboa J.L, Ureña-Cámara M.A,
Reinoso-Gordo F.J. (2012). Metodología para la evaluación de la
calidad de elementos lineales 3D. En X Congreso TOPCART 2012, 16-
19 Octubre, Madrid.

Case  2D
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ISO 2859

][ TolEP i >=π

Tol

π

Correct

Positional defective

100% BaM
BiM

Positional defectives —> the cases to be counted¡¡¡

TolEi >

(fail event)

knk
n

mck k
n

nBFmcFP −

+=

−







=→> ∑ )1()],(|[

1
πππ

π  proportion of  positional 
defectives in the BaM
established 
By the given Tol

ISO 2859 for positional quality control
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ISO 2859
ISO 2859 for positional quality control

Relation between AQL and the Base Model

},{ πTol

BaM of best quality

BaM of poor 
quality

π≥AQL

BaM

Quality requirements 
expressed by the pair:
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ISO 2859
ISO 2859 for positional quality control

Bias and outliers in the Base Model

Bias = 0.25 m

Outliers

},{ πTol
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ISO 2859
Example 1: lot by lot (ISO 2859-1)

Case  2D
The Base Model

Lot = Set of road segments
Segment = defined following some criteria
Size ∈ [91, 150]
[Tol=16.13 m ; AQL = 6.5%]

(Hausdorff Distance)
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ISO 2859

If positional defectives <= 3  Accept
If positional defectives >=4  Reject

Example 1: lot by lot (ISO 2859-1)
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ISO 2859

Positional defectives (bold): NCA=6.5%
Lot cases of measured errors [m] greater than Tol = 16.13 m N Ac-Re D
1 1.38; 8.43; 7.49; 11.7; 8.76; 5.43; 7.25; 7.65; 10.74; 2.72; 10.51; 1.57; 6.77; 7.41; 8.76; 3.25; 12.05; 4.65;

4.66; 9.59
0 3-4 A

2 6.31; 4.85; 10.28; 4.09; 4; 10.47; 7.38; 6.16; 1.81; 7.6; 11.12; 6.58; 1.62; 5.47; 5.71; 3.05; 4.99; 3.54; 9.62;
2.67

0 3-4 A

3 13.14; 6.57; 6.26; 3.63; 11.58; 8.01; 3.25; 1.85; 8.5; 4.64; 8.01; 2.72; 11.88; 10.31; 5.63; 11.28; 4.04; 9.47;
6.35; 6.21

0 3-4 A

4 7.75; 3.6; 7.05; 10.18; 4.05; 1.33; 8.19; 4.42; 3.77; 8.73; 1.88; 17.22; 11.58; 5.89; 10.53; 8.23; 4.24; 10.72;
11.71; 5.35

1 3-4 A

5 10.24; 9.52; 3.08; 17.97; 22.8; 6.94; 11.05; 3.54; 2.98; 19.46; 11.43; 11.43; 4.09; 7.25; 1.12; 9.05; 9.01;
15.77; 5.92; 18.02

4 3-4 R

6 5.81; 3.04; 5.63; 5.98; 3.8; 2.81; 8.71; 3.2; 7.84; 4.4; 12.87; 11.83; 9.79; 7.02; 2.36; 10.62; 6.74; 12.62; 6.74;
6.83

0 3-4 A

7 19.52; 2.71; 2.84; 6.63; 9.63; 2.94; 4.11; 21.86; 2.05; 11.19; 16.22; 9.85; 7.14; 2.61; 27.17; 4.76; 10.53;
11.07; 17.71; 2.92

4 3-4 R

8 0.83; 5.89; 10.17; 6.04; 6.21; 4.65; 9.79; 3.39; 7.39; 3.49; 4.23; 7.2; 12.05; 4.14; 7.52; 4.63; 10.37; 1.63;
8.03; 17.57

1 2-3 A

9 2.05; 1.1; 3.07; 9.19; 7.02; 8.96; 7.6; 7.62; 4.56; 7.9; 3.26; 7.75; 10.28; 9.02; 6.47; 3.7; 8.16; 6.02; 7.27; 7.55 0 2-3 A
10 10.6; 8.25; 9.33; 2.6; 9.51; 9.26; 6.14; 14.86; 3.26; 10.6; 2.15; 5.12; 9.69; 12.97; 5.89; 11.14; 6.08; 2.94;

1.56; 3.46
0 2-3 A

11 2.3; 16.22; 14.59; 5.69; 3.91; 4.63; 14.25; 6.82; 8.56; 5.2; 3.73; 15.46; 4.87; 1.77; 7.17; 5.78; 16.42; 2.79;
5.1; 4.74

1 2-3 A

12 4.38; 8.23; 10.24; 3.61; 11.81; 7.25; 2.03; 8.92; 2.93; 10.43; 13.89; 3.92; 5.23; 11.87; 1; 5.44; 7.03; 6.74;
2.08; 8.38

0 2-3 A

13 9.82; 11.98; 4.07; 3.05; 6.7; 8.25; 6.06; 5.99; 3.05; 8.17; 2.01; 7.12; 1.56; 7.38; 5.09; 8.73; 2; 16.42; 10.09;
9.85

1 3-4 A

14 7.92; 6.24; 6.32; 6.69; 4.72; 7.05; 7.82; 14.31; 3.04; 10.09; 14.32; 5.85; 3.25; 5.24; 6.69; 0.72; 9.37; 2.96;
5.7; 4.63

0 3-4 A

15 14.17; 17.38; 1.45; 7.58; 6.32; 5.78; 5.43; 13.89; 3.03; 5.96; 3.85; 1.71; 10.79; 9.79; 5.25; 1.43; 4.96; 6.34;
4.84; 13.14

1 3-4 A

Lot ID (sequential)

Observed errors in the sample

Count of positional 
defectives in the sample

Decision about the lot

Acceptance and 
rejection values

Example 1: lot by lot (ISO 2859-1)
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ISO 2859

Positional defectives (bold): NCA=6.5%
Lot cases of measured errors [m] greater than Tol = 16.13 m N Ac-Re D
1 1.38; 8.43; 7.49; 11.7; 8.76; 5.43; 7.25; 7.65; 10.74; 2.72; 10.51; 1.57; 6.77; 7.41; 8.76; 3.25; 12.05; 4.65;

4.66; 9.59
0 3-4 A

2 6.31; 4.85; 10.28; 4.09; 4; 10.47; 7.38; 6.16; 1.81; 7.6; 11.12; 6.58; 1.62; 5.47; 5.71; 3.05; 4.99; 3.54; 9.62;
2.67

0 3-4 A

3 13.14; 6.57; 6.26; 3.63; 11.58; 8.01; 3.25; 1.85; 8.5; 4.64; 8.01; 2.72; 11.88; 10.31; 5.63; 11.28; 4.04; 9.47;
6.35; 6.21

0 3-4 A

4 7.75; 3.6; 7.05; 10.18; 4.05; 1.33; 8.19; 4.42; 3.77; 8.73; 1.88; 17.22; 11.58; 5.89; 10.53; 8.23; 4.24; 10.72;
11.71; 5.35

1 3-4 A

5 10.24; 9.52; 3.08; 17.97; 22.8; 6.94; 11.05; 3.54; 2.98; 19.46; 11.43; 11.43; 4.09; 7.25; 1.12; 9.05; 9.01;
15.77; 5.92; 18.02

4 3-4 R

6 5.81; 3.04; 5.63; 5.98; 3.8; 2.81; 8.71; 3.2; 7.84; 4.4; 12.87; 11.83; 9.79; 7.02; 2.36; 10.62; 6.74; 12.62; 6.74;
6.83

0 3-4 A

7 19.52; 2.71; 2.84; 6.63; 9.63; 2.94; 4.11; 21.86; 2.05; 11.19; 16.22; 9.85; 7.14; 2.61; 27.17; 4.76; 10.53;
11.07; 17.71; 2.92

4 3-4 R

8 0.83; 5.89; 10.17; 6.04; 6.21; 4.65; 9.79; 3.39; 7.39; 3.49; 4.23; 7.2; 12.05; 4.14; 7.52; 4.63; 10.37; 1.63;
8.03; 17.57

1 2-3 A

9 2.05; 1.1; 3.07; 9.19; 7.02; 8.96; 7.6; 7.62; 4.56; 7.9; 3.26; 7.75; 10.28; 9.02; 6.47; 3.7; 8.16; 6.02; 7.27; 7.55 0 2-3 A
10 10.6; 8.25; 9.33; 2.6; 9.51; 9.26; 6.14; 14.86; 3.26; 10.6; 2.15; 5.12; 9.69; 12.97; 5.89; 11.14; 6.08; 2.94;

1.56; 3.46
0 2-3 A

11 2.3; 16.22; 14.59; 5.69; 3.91; 4.63; 14.25; 6.82; 8.56; 5.2; 3.73; 15.46; 4.87; 1.77; 7.17; 5.78; 16.42; 2.79;
5.1; 4.74

1 2-3 A

12 4.38; 8.23; 10.24; 3.61; 11.81; 7.25; 2.03; 8.92; 2.93; 10.43; 13.89; 3.92; 5.23; 11.87; 1; 5.44; 7.03; 6.74;
2.08; 8.38

0 2-3 A

13 9.82; 11.98; 4.07; 3.05; 6.7; 8.25; 6.06; 5.99; 3.05; 8.17; 2.01; 7.12; 1.56; 7.38; 5.09; 8.73; 2; 16.42; 10.09;
9.85

1 3-4 A

14 7.92; 6.24; 6.32; 6.69; 4.72; 7.05; 7.82; 14.31; 3.04; 10.09; 14.32; 5.85; 3.25; 5.24; 6.69; 0.72; 9.37; 2.96;
5.7; 4.63

0 3-4 A

15 14.17; 17.38; 1.45; 7.58; 6.32; 5.78; 5.43; 13.89; 3.03; 5.96; 3.85; 1.71; 10.79; 9.79; 5.25; 1.43; 4.96; 6.34;
4.84; 13.14

1 3-4 A

Example 1: lot by lot (ISO 2859-1)
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ISO 2859
Example 2: isolated lot (ISO 2859-2)

Size ∈ [281, 500]
[Tol=3.75 m ; AQL = 6.5%]

Errors in the sample taken from the lot:
{1.01; 0.79; 2.18; 0.0; 2.01; 1.23; 0.0; 0.85; 0.0; 1.01; 1.34; 2.44; 1.61; 1.42; 1.49; 1.69; 0.95; 2.21; 9.19; 2.5}
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Here a brief summary of major PROS:
• Normally is not required
• No underlying model is required —> All models are treated 

in the same way
• It is a statistical test.
• Sample size is smaller than in estimation processes
• Provides user’s and producer’s risk.

PROS and cons of the statistical method
ISO 2859
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• I is applicable to points, lines and any geometry.
• Applicable to any dimension 
• Applicable on any metric and measure.

• Positional quality is expressed in a very simple way.
• Positional quality is expressed in the same way as other elements of spatial 

data quality.
• The same framework applies to control other aspects of quality (eg, 

thematic, completeness, logical consistency), which is a very desirable to 
facilitate the analysis of the quality, management and reporting of the quality 
circumstances.

• The method can be applied to various types of supplies (isolated, lot to lot, 
etc.).

• It is based on well-known and widespread international standards -> same 
language.

ISO 2859
PROS and cons of the statistical method
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• Significant change in paradigm

• Resistance to change.

ISO 2859
pros and CONS of the statistical method
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UNE 148002 (proposal)

With ISO 19157: 
 metaquality
 Scope (data quality unit)
 Use of ISO 2859

With ISO 3534-1: 
 Terms related to accuracy (Trueness + precision)

With ISO 2859-1,2: 
 Control method

Alignments

• Simplicity
• Universality 
• Compatible with other controls over spatial data

Objectives



AEN/CTN 148

Madrid October, 2015 PLENARY MEETING OF THE QUALITY KNOWLEDGE EXCHANGE NETWORK 

Presentation of the proposal of the Spanish Standard  UNE 148002 for Positional Accuracy Control

(c
) 

F
ra

n
ci

sc
o

 J
a
v
ie

r 
A

ri
za

L
ó

p
e
z

/ 
fj
ar

iz
a@

u
ja

en
.e

s

43

UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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UNE 148002 (proposal)
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Annex A

UNE 148002 (proposal)

Gen. conformance: 5 tests
Req. For the CDSt: 3 tests
Req. For the sample: 2 tests
Red. For MetaQ: 3 tests.
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Annex B

Standalone quality report
 Not finished 

UNE 148002 (proposal)
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Conclusions

Conclusions about the statistical method
• A new statistical method for positional control has been 

presented. 
• The method is very simple, statistical sound and based on 

international standards.
• This method can be applied to any kind of error model (parametric 

or non parametric) and to any kind of geometry (e.g. points, line 
strings, etc.) 

• The main strengths of the proposal are:
-It is not linked to any specific statistical hypothesis on errors.
-It allows controlling position and thematic attributes together.
-It allows controlling of lot by lot and isolated supplies

• The idea can be extended to other counting based methods (e.g. 
Dodge-Roming or Philips procedures, zero defects, etc.) 
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Conclusions

Conclusions about the standard

• The statistics resides on ISO 2859.

• It is aligned with many ISO standards.

• It Introduces specific exigencies for positional controls 

(e.g. about the sample, reference data set, etc.)

• It clarifies meta quality.

• It establishes a test for conformity.
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We are working in three lines:
 Sequential “point by point” controls.

 Statistical tests for the base models.

 Implementation of WPS for positional accuracy.
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