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1) Sampling involves selecting a representative subset of a larger population for testing or analysis. It allows for more efficient evaluation while still providing required information about the entire population. 
2) There are two main types of sampling - statistical sampling which allows for generalization of results to the population, and non-statistical sampling which does not. Common statistical sampling methods include random, systematic, stratified, and cluster sampling. 
3) Proper sampling is important in textile evaluation to obtain representative and unbiased results. Factors like material form, test type, and required accuracy determine the appropriate sampling method.Read less
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	1. Samplings Methods and  Sample Size
1
Evaluation of Textile Materials
 


	2. What does “sampling”  mean?
It is a relatively small fraction which is selected to
represent a population
Main reasons for sampling-
- Time requirement for testing
- Destructive nature of many of the tests
2
 


	3. Evaluating or estimating  attributes or
characteristics of the entire system,
process or product through a
representative sample can be more
efficient while still providing the required
information
3
Sampling
 


	4. Example of “sampling”
1)  Only 100 g of cotton sample is used from
10,000 kg of cotton:
100 1
----------------- = ---------------
10,000 x1000 105
2) 10 random samples cones (1.5 kg each)
from one container of 15 tones of yarns,
10x1.5 1
------------------ = ----------
15x1000 1000 4
 


	5. When the set  of all possible items in a
population is very large it may be too costly or
time consuming to do a comprehensive
analysis of all of the items
For example, ring bobbins in a spinning mill
It may be too costly to test all the
bobbins to determine the yarn
characteristics of all the spindles
5
 


	6. Aim of sampling:
  To produce an unbiased representative of
whole population
 For example, in cotton fibre sampling from
bale,
- the proportion of the different fibre lengths
in the sample should be same as those in the bulk
- or, through sampling systems each fibre in
the bale should have equal chance of being chosen for
the sample………… 6
 


	7. Factors governed sampling  method
The governing factors are:
 Form of the material (fibre/yarn/fabric) or loose fibre in
bale or fibres from sliver etc.
 Nature of materials of same form (e.g. cotton fibre or
wool fibre)
 Amount of material available
 Nature of the test (HVI or Comb sorter for fibre length)
 Type of testing instruments
 Information required (Diameter or length of fibre)
 Degree of accuracy required
7
 


	8. Sampling can be  broadly classified in
to TWO types,
Statistical Sampling
Non-Statistical Sampling
Sampling Type
8
 


	9. Statistical Sampling can  be sub-divided
into FOUR types,
oRandom Sampling
oSystematic Sampling
oStratified Sampling (Sub-grouping)
oCluster Sampling
Non-Statistical Sampling are of TWO Types,
oHaphazard Sampling
oJudgmental Sampling
Sampling Type
9
 


	10. In this method,  each item in the population has
the same probability of being selected as part of
the sample as any other item
For example, a tester could randomly select 20
bobbins to a test case from the population of
bobbins within a range of 1-1000 to use during
test execution
Random Sampling
10
 


	11. To do this,  the lab technician could use a
random number generator or simply put each
number from 1-1000 on a slip of paper in a box,
mixing them up and drawing out 20 numbers.
 Random sampling can be done with or without
replacement
If it is done without replacement, an item
is not returned to the population after it is
selected and thus can only occur once in
the sample
Random Sampling
11
 


	12. Systematic sampling is  another statistical sampling
method.
In this method, every nth element from the list is selected
as the sample, starting with a sample element n randomly
selected from the first k elements
For example, if the population has 1000 bobbins and a
sample size of 100 bobbins is needed, then k would be
1000/100 = 10
If number 6 (n) is randomly selected from the first 10 (k)
elements on the list, the sample would continue down the
list selecting the 6th element from each group of 10
elements (6th – 16th – 26th ……………….. so on)
Systematic Sampling
12
 


	13. Care must be  taken when using systematic sampling to
ensure that the original population list has not been
ordered in a way that introduces any non-random factors
into the sampling
Another Example:
 In a spinning mill, if the auditor of the buying house
selected the 14th ring bobbin out of the first 20 in a random
list of all the bobbins to retest during the audit process
The auditor would then keep adding twenty and select
the 34th, 54th, 74th bobbins and so on to retest until the end
of the list is reached
Systematic Sampling
13
 


	14. Stratified Sampling:
 This  statistical sampling is used when representatives
from each subgroup (strata) within the population need
to be represented in the sample
 The first step is to divide the population into subgroups
(strata) based on mutually exclusive criteria (e.g. make
of R/F in spinning mill producing same yarn)
14
Random or systematic
samples are then taken
 


	15. oFor example, if  40 ring bobbins are to be
selected, and 10% of the Ring Frames are Make-
1, 60% are Make-2, 25% are Make-3 and 5% are
Make-4 (Ring Frame Make are Strata)
then 4 bobbins from Make-1, 24 bobbins from
Make-2, 10 bobbins from Make-3 and 2 bobbins
from Make-4 would be randomly selected
oStratified sampling can also sample an equal
number of items from each subgroup
Stratified Sampling
15
 


	16. It is also  called block sampling
In cluster sampling, the population that is being
sampled is divided into groups called clusters
Instead of these subgroups being
homogeneous based on a selected criteria as in
stratified sampling, a cluster is as heterogeneous
as possible to matching the population
A random sample is then taken from within one
or more selected clusters
Cluster Sampling
16
 


	17. oFor example,
oif a  spinning mill has 30 ring frames
running, the sampling person looking for
testing yarn linear density might use
cluster sampling to randomly select 4 of
those ring frames as representatives for
the test and then randomly selected
samples are tested from just those 4 ring
frames
Cluster Sampling
17
 


	18. oCluster sampling can  tell us a lot about that
particular cluster, but unless the clusters are
selected randomly and a lot of clusters are
sampled, generalizations cannot always be
made about the entire population
oFor example,
orandom sampling from only 4 ring frames, or
from ring frames of particular make, or from
product of a particular shift may cause biases
to the sample that would not allow
statistically valid generalization
Cluster Sampling
18
 


	19. In non-statistical sampling,  the information
about the entire population cannot be
extrapolated from the sample, may still
provide useful information.
Non-Statistical Sampling are of TWO Types,
oHaphazard Sampling
oJudgmental Sampling
Non-Statistical Sampling
19
 


	20. oIn haphazard sampling,  samples are selected
based on convenience but preferably should still
be chosen as randomly as possible
oFor example, the testing person may go to the
shop floor, and then closes his eyes and points
at the box containing the ring bobbins to select
a bobbin
oHe could also grab the bobbins close to him or
from bottom or top part of the box and
“randomly” stop his sampling
Haphazard Sampling
20
 


	21. oThe haphazard sampling  is usually quicker and
uses smaller sample sizes than other sampling
techniques
oThe main disadvantage of haphazard sampling
is that since it is not statistically based,
generalizations about the total population
should be made with extreme caution
Haphazard Sampling
21
 


	22. oIn judgmental sampling,  the person doing the
sampling uses his/her knowledge or experience
to select the items to be sampled
For example, based on experience, the
person may know which type of items are
more chance to have non-conformance or
which types of items have had problems in
the past or which items are a higher risk to
get rejected
In another example, the sample tester
might select bobbins with better appearance
Judgmental Sampling
22
 


	23. Numerical Sample: a  sample in which proportion
of all the fibres in sample is exactly equal to the
proportion in the population – Strictly as per set
norms
Biased Sample: When selection is influenced by
factors other than chance a sample ceases to
be truly representative of the bulk and a biased
sample results
Fibre Sampling-Broad Classification
23
 


	24. Causes of Biased  Sample:
 Bias due to physical characteristics:
longer fibre always have a greater chance
of being selected
 Position relative to the person: lab
assistant may pick bobbins from top
layers
 Subconscious bias: we have tendency to
pick best looking and free from any
damage cones
 Conscious bias: ??
Biased Sampling
24
 


	25.  Consignment: Delivered  at the same time,
may consist of several lots
 Test lot or batch: Consist of all the
containers, of the definite type and
quality, delivered to one customer at the
same time. It can be considered to be
required statistical population
Terms Commonly Used
25
 


	26.  Laboratory sample:  Derived by
appropriate sampling methods from the
test lot and will be used as a basis for
testing in the lab.
 Test specimen: Derived from laboratory
samples and is actually used for the
measurement of parameters
Terms Commonly Used
26
 


	27.  A sample  of textile material
(fibre/sliver/roving/yarn/fabric) should be
representative of the bulk
 Sampling techniques assume utmost
importance, particularly in textiles, where
a high variation is present in every
property even within a lot
Sampling: Significance in Textile Materials
27
 


	28.  Sampling of  cotton has to be carried
out at three distinct stages:
A. Sampling from bales (bulk sample)
B. Basic sample
C. The Laboratory sample
Sampling Stages of Cotton from Bales
28
 


	29. A. Sampling from  bales (Bulk sample)
When a large number of bales of cotton
belonging to a particular variety is
purchased, a few bales may be chosen at
random as representing the bulk
Bulk size (Bales) Sample size (Bales)
Up to 50 2
51-100 4
101-150 7
151-300 13
301-500 20
501-1000 32
1001 and above 40 29
Sampling Stages of Cotton from Bales
 


	30. A. Sampling from  bales (Bulk sample)
30
Draw from each bale handful of cotton from
different places of the bale so that a
representative sample is drawn
Sampling Stages of Cotton from Bales
 


	31. B. Basic sample
Procedure:
  Tufts of fibres from each bale may be mixed up
thoroughly as to form a homogeneous
representative sample – From each bale
 Proper homogeneous sample from all bales
chosen at random
 The total quantity of the BASIC Sample prepared
should be about 1 kg 31
Sampling Stages of Cotton from Bales
 


	32. C. Laboratory sample
  The final sample on which the tests are to be
carried out is called laboratory sample
 Laboratory sample is drawn from the basic
sample and divided into several equal parts
 From each part, a small tuft of fibres is drawn
and all these tufts are mixed together to form a
small sample weighing 200 to 500mg ~ for Baer
Sorter, Maturity, HVI etc
 Example: Zoning Technique
32
Sampling Stages of Cotton from Bales
 


	33. 33
Fibre Sampling from  Bulk
1. Zoning Technique (Cotton):
Tuft of samples from at least 40 zones.(x: no. of
original handfuls)
Take a specific proportion from each tuft to
make the final sample looking ones free from any
damages, etc.
 


	34. Zoning Technique
No of  fibres
N/x
N
Final sample
N is total no of fibres reqd.
in samples
34
Animation
 


	35. 2. Core Sampling  (Wool): It is used for
assessing the proportion of grease,
vegetable matter in samples taken from
unopened bales of raw wool.
Coring tube
Slit: Enables the core to
be ejected by core ejector
Cutting tip
Fibre Sampling from Bulk
35
 


	36. Coring tube length:  2 feet, i.e. half way
into the bale, i.e. samples from centre.
 The tube enters in the direction of
compression
So perpendicular to the layers of fleece
Core Sampling (Wool)
36
 


	37. Core Sampling (Wool)
  Cutting tip diameter is lesser than coring tube:
- helps sliding the core up inside as the tube
penetrates
- helps retaining the core as it is withdrawn
 Number of cores are extracted & combined
 Different sizes of tube 14,15 & 18 mm
 After removal, the cores are kept in air tight
container immediately.
 Hydraulic coring machine for large no. of
samples
37
Animation
 


	38. 38
Very difficult to  obtain “unbiased”
samples, because unless special
precaution are taken, the longer fibres are
more likely to be taken by the sampling
procedures, leading to length biased
sample.
Fibre Sampling from Tufts/Sliver / Roving /Yarns
 


	39. 39
Two ways of  dealing with this problem
i. Prepare a numerical sample
(unbiased)
ii. Prepare a length-biased sample in
such way that the bias can be allowed
to do any calculation based on some
assumptions.
Fibre Sampling from Tufts/Sliver/
Roving/Yarns
 


	40. 40
i) Numerical Sample:
Remove  all fibres which are started left of A
The other fibres will be unaffected.
Again remove fibres from zone AB, the rest
fibres will be unchanged.
Fibre Sampling from Tufts/Sliver/
Roving/Yarns
 


	41. 41
If the removal  of one sample does not
affect the composition of the remaining
samples, then it can be considered as
“numerical sample” and each segment is
representative of the whole
Fibre Sampling from Tufts/Sliver/
Roving/Yarns
 


	42. Length Biased Sample
In  length biased sample,
Xi  Ly × y
Xi = proportion of “i” length group in sample
Ly = length of fibre with proportion y % in bulk
Fibre Sampling from Tufts
42
 


	43. Length Biased Sample
For  example:
Ly y
10 mm fibre 15% Xl  150
20 mm fibre 15% Xl  300
30 mm fibre 15% Xl  450
 In sample the ratio of proportion of 10 mm, 20m
& 30mm would be 1:2:3
 Removal of length biased sample will change
the proportion of fibres in the remaining bulk as
longer fibres will be removed at higher
proportion.
Fibre Sampling from Tufts
43
 


	44. A B
Random/tuft sample
Length  Biased Sample
Fibre Sampling from Tufts
The chance of fibre crossing the lines A and B
is proportional to its length.
44
 


	45. If, by some  way, the fibres crossing this area (i.e.
between A & B are selected ) then the longer fibres
will preferentially selected.
A B
Random/tuft sample
Length Biased Sample
Fibre Sampling from Tufts
How will you prepare such sample? 45
 


	46. Length Biased Sample
Fibre  Sampling from Tufts
46
 


	47. Assumptions:
A fibre is  caught on the comb in
proportion to its length as compared with
the total length of all fibres in the sample
(longer fibres will have greater chance)
The point where it is caught is at random
along its length.
Length Biased Sample
47
 


	48. Opto-electric Method
Optical method  of measuring the density
along the length of a tuft of parallel fibres
Sample is prepared by fibro-sampler
 The tuft
Length Biased Sample
48
 


	49. Take out fibre  (approximately 2 mm at
each stage) and discard until a distance
equal to that of the longest fibre in the
sliver has been removed.
After that collect fibres from each draw
The fibre specimen will be free from
bias – numerical sample
Black velvet board
Sliver(card/top/ball)
Weighted glass plate
Random Draw Method
Fibre Sampling from Sliver
49
Animation
 


	50. Cut Square Method
Fibre  Sampling from Roving/Yarn
Cut and then all the projected fibres are
discarded
The glass plate is then moved back few
mm, exposing more fibres with “natural
length” without cut
In each case, all projected fibre ends
must be removed
50
 


	51. Cut Square Method
ROVING/YARN
VELVET  BOARD
GLASS PLATE
UNTWISTED
5 MM
Fibre Sampling from Roving/Yarn
51
Animation
 


	52. Use of random  numbers:
Table of random sampling number are
normally used as small number of yarn
bobbins are to be selected from
comparatively small bulk size.
Yarn Sampling
52
 


	53. If, a total  of 10 packages are to be selected
at random from the consignment,
a) If consignment contains more than five
cases, they are selected at random from it
and then two packages are selected at
random from each case.
b) If no .of cases< 5, then 10 packages are
selected at randomly, approximately
equal from each package.
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	54. Count of yarn  removed from fabric
Cut rectangular strips - two for warp &
five for weft
Normal size – 20ʺ length × width of at
least 50 threads
Different warp or weft in each rectangle
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	55. Twist in yarn
  Specimens in equal number from 10
packages.
 No specimen from within 1 yd of the end
of packages
 Minimum 1 yd distance between
consecutive specimens
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	56. Lea Strength of  Spun Yarns
 20 complete leas, one each from 20
packages.
 If number of packages are less than 20,
then 20 leas are selected at random
approximately equal from each packages
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	57.  Fabric samples  for warp and weft are
taken separately
 Warp direction should be marked before it
is cut out
 No two specimens should contain same
warp or weft threads
 Samples should not be from within 50mm
of selvedge
Fabric Sampling
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	58. Fabric Sampling
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Thank You
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