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Introduction 

Cotton Incorporated's latest addition to its Engineered Fiber SelectionTM Cotton fiber 

management system is Calibration Network (CALNet). CALNet is a computer-based 

network interconnecting HVI lines and a central calibration data collection and analysis 

facility located at Cotton Incorporated's Fiber Research Center. 

The primary purpose of this paper is to demonstrate the ability of CALNet as a tool in 

collecting and analyzing HVI data on a real-time basis. A second objective is to 

determine the minimum subset size at which the difference between he between 

variance and the within variance is small enough to accurately represent a population of 

data test points from a cotton sample. This paper will present an experimental 

observation of the variation between HVI beards of short and long calibration cotton. 

 

Data Collection 

For this particular experimental work, the data from two sets of 200 beards of the 

same calibration cotton were collected from a Spinlab 900B instrument. The two sets of 

data were analyzed separately since each set collect was based on two different 

procedures. The first set of data (beards 1 through 200) was collected over a 24-hour 

period (one day). The second set (beards 201 through 400) was collected over the period 



of a month. This method of data collection is currently possible only through CALNet 

which automatically stores the data to a personal computer. At this time we will be 

examining fibrograms. 

 

Upper-Half-Mean Length 

As described by Hertel (1) a fibrogram is the geometrical interpretation of the 

resulting curve measured form an optical instrument using a photovoltaic cell to scan 

samples of parallel fibers. the upper-half-mean length was computed form each 

fibrogram using Hertel's theoretical method. the upper-half-mean is defined as the mean 

length by number of the longest one-half of the fiber weight. the curve that gives this 

length was a line drawn tangent to the fibrogram through the midpoint of the vertical 

axis as shown in  

 
< Figure 1 > 

 

Discussion 

Figure 2shows the collection of 400 fibrograms which are plotted simultaneously for 

both short and long cotton. A single point may represent more than two fibrograms, 



ranging form the lowest vertical point to the highest vertical point. This figure shows 

the comparison of fibrograms between short and long cotton. Observing these 

fibrograms the long cotton is larger vertically than short cotton on the certain points of 

the fibrograms. However this is not the case for the values of the upper-half-mean 

lengths since they are computed form a small section of those fibrograms. The value of 

standard deviation of short cotton is greater than the long cotton when both sets of data 

are compared (Table 1). The average upper-half-mean length is lower on the second set. 

The shift in the average of upper-half-mean length is more apparent of the short cotton 

as shown in Figure3. The thicker lines represent the value of the average of four beards: 

the thinner lines, the single HVI beard values. 

 

 

< Figure 2 >  

 

< Table 1 > Average Upper-Half-Mean Length 

 



 

< Figure 3 > 

 

After looking at the overall set of data let's look at the individual groups. there is less 

variation within each set of groups. Now, we can look at the variation between groups 

of 4 beards. For both sets of data, each set is grouped into its consecutive 4 beards, so 

there are 50 sets of 4 beards. One-way analysis is applied to check whether there is a 

difference between "BETWEEN variance" and "Within variance". The result of this 

one-way analysis is shown in Tables 2 and 3. The result shows that the difference 

between the "BETWEEN variance" and "Within variance" is significant: therefore the 

grouping of 4 beards at a time may not be sufficient. This is why HVI users perform a 

multiple of 3 or 4 groups of four HVI beards during a calibration test. 

A one-way analysis was repeated for the next group of 8,12,16, 20 and 24 beards for 

both 200-beard sets of data. The result of the F-Test is shown in Table 4. For the 

particular sets of data, the size of groupings form group-1 and group-2 data is varied. 



The grouping of 24 was indicated from the test for short cotton. Grouping of 8 to 20 

was found from the analysis of long cotton. However, the data may be statistically too 

small to justify the number of groupings. A further investigation is needed using a larger 

number of data groupings. 
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< Table 4 > Number of HVI beards in a Group 

 



Conclusion 

The collection and manipulation of raw HVI data for the production of accurate local 

statistics was successfully performed using CALNet. In an analysis of single beard 

variation in the UHM length of 200 beards taken from the same calibration cotton 

sample it was found that the difference between the between variance and the within 

variance of a 4-beard subset remains significant. Moreover larger subsets of 8, 12, 16, 

20 and 24 tests still failed to achieve a reduced significance based on the relatively 

small population used in this experiment. A further investigation using a larger total 

population is needed in order to determine a viable minimum number of groupings 

required to accurately represent a cotton sample. 

Two separate sets of 200 fibrograms were collected from a calibration cotton sample. 

The first set was collected within a 24-hour interval. The second set was collected over 

a period of one month. theoretically the sample with the month-long data-gathering 

interval should better simulate actual mill data-collection conditions. Again the total 

population was found to be too small to determine if the longer sampling interval was 

more statistically representative. 
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