CCG DLP - Excel Charting
www.ctcavers.org April 12, 2009 Page 1

In-Cave Data Logger Project (DLP)
Sponsored by the
Central Connecticut Grotto

www.ctcavers.org
www.ctcavers.org/datalogger

This project is a work in progress, is frequently updated, and done entirely by
unpaid volunteers. For more information, updates, and other documents,
please contact info@ctcavers.org and put “CCG Data Logger” in the subject
line. If you don’t get a reply within a week, please call 860-621-2080.

CCG DLP - Excel Charting

This version is based on the X axis for the date, the Y axis for the time. It also
charts all “On” events and the group events.
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Copy the Group Data and the Point Data from MS Access to Excel for charting

Group Data - This is in Series 1

Copy the results of the Access table “tGroupToPlot” into the Excel worksheet “Group Data”

Y values X values Error Bar
values
E:i Logger Bd Cedata.xls
A B c D E F

1 | GrouplD | GroupStartDate | GroupStartTime | GroupDuration | LogDateTime

2 2 4 809 1 04-Jan-09

3 4 17 703 1 17-Jan-09

4 6 17 710 1 17-Jan-09

5 8 17 790 2 17-Jan-09

b 10 1 T a7 1 17-Jan-09

Fi 12 798 1 17-Jan-09
M o4 H[\., About § Worksheet 4{‘ Foint Data 3 Group Data £ Group Chart 1 # Group Chart 2 u

T~

This is the Group Data tab

Point Data - This is in Series 3

Copy the results of the Access query “gOnPointsForPlotting” into the Excel worksheet “Point Data”
Note: column names may be different, but usage is the same

Y values X values Error Bar
values
/ J/ =10l
A B c D o 5
1 LoglD PointStartDate PointStartTime StatelLength —
2 49 82 869 7
3 51 82 a7l 1
4 53 82 a7l 1
5 55 82 a7l 2
b 5?’ g2 a7l 1
i RD ATN
M4 » MY About,.{' Worksheet ', Point Data ¢ Group Data 4 Group Chart - | f |_|JJ

T~

This is the Point Data tab
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Group Series and Point Series

To get to these properties from the chart, right-click on chart in the Chart Area, then select Source Data.

There are 2 series that are charted:
Group series. In these examples this is series 1.
Point series. In these examples this is series 3.

Note: These are examples. You need to use values that work for your data.

Group Data - This is in Series 1

CETTEE—

Data Range Series |

Light Logger : C6 Chart1 : Jan 3, 2009 -
__Feb 1, 2009

S T H U A S A
B e e e gy e el o b

Note: The ending row number must be
equal or greater than that of the last row of
data being charted. It can be a row beyond
the data, and using a large number means
it doesn’t need to be changed with every
new chart.

JE Y T N Y St gy ) i,
[ Y R O ) 55 [y ey o,
AL
L1

a
4

]

]
il
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4

U S P U PO U B N Y A
[N

arfirIana

Series

Mame: I

/
7=

LR E LY ELTZ (FUEEEL LECELEE -

Data Series 1

This column is GroupStartDate

X Values: |='Group Data'léB$2: 5551unt\/;~,}/

| ='Group Data'1¢Cs2:6C$ 1006 el

¥ Values:

Point Data - This is in Series 3 (could be series 2)

This column is GroupStartTime

Note: The ending row nhumber must be
equal or greater than that of the last row of
data being charted. It can be a row beyond
the data, and using a large number means
it doesn’t need to be changed with every
new chart.

Data Series 3

Series

MName: I
| ="Point Data"t $8$2: £8£3000 V;nJ/

L

¥ Values:

;I ¥ Values:

Add I Remove I

| =Point Data't$C$2:6C$3000

=y

This column is PointStartDate

This column is PointStateTime
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Source Data
Note: You don’t need to change these values once set

To get to these properties from the chart, right-click on chart in the Chart Area, then select Source Data.

Leave the Data range blank

s

| Series |

Light Logger : C3 Chart1 : March 22,
FrSa5a HT %W T Felala gTDQTBh-L&EI:i\!' 'I'IF:-ESES%DI'Q\'BT FrSuSa HTW T

Crump Balaz Hinimem #FF limr - 51, Hizimam ¥ liar - 1
AZFITIZENR
Data range: | EY
Series in: " Rows
" Columns

The Chart Data Range is too complex to be displayed. If a new Data Range is
selected, it will replace all of the series on the Series Panel,
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Worksheet to determine chart properties.

Below is a worksheet that you can use to get the values needed for the following pages.

Note: About 35 days of data is the most that can be charted on a page with the date still readable. You may need
more than one graph to clearly show the results for a period of time longer than about 5 weeks. These charts use
the same data worksheet.

Worksheet to get Excel date values and to split data into reasonable sized graphs

Break into groups of about 35 days
For each graph, include a day before and a day after so logged events don't end up on the graph border.

first day of year FDOY 1/1/2009
Days Days in
Excel  |inclusive |graph
Cé Month/Day/Year | Date from FDOY inclusive | Day of Week

Graph1 start date 1/3/2009 39816 3 Saturday
Graph1 end date 27172009 39845 32 29 Sunday
Graph2 start date 1/31/72009) 39844 31 Saturday
GraphZ end date 37172009 39873 60 29 Sunday
Graph3 start date 2/28/2009 39872 59 Saturday
Graph3 end date 372972009 39901 a8 29 Sunday

Note on min and max dates:

For the actual chart, the days don’t need to be the same as the start and end dates of the data from the
above worksheet.

Starting the range with the prior day and ending the range with the next allows some space between the
edge of the chart and the data. These extra days should be noted as such so they are not interpreted as
having no events.
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Setup of Chart - Group Data - Series 1
Note: These are examples. You need to use values that work for your data.

To get to these properties from toolbar properties dropdown, select Series 1 Data, then click the properties icon.

Series 1 * X/ & =5SERIES( Group Data'!$B$2:$BﬁUUU.'Gmup Datal5C52:5C51000,1)

>
Data Labels | Series Order | Options
o Patterns | Axis I X Error Bars I ¥ Error Bars
—Line ~Marker
8 Automatic 8 Automatic
i Mone i Mone
" Custom " Custom

Style: I— vI Style: I O vI
Color: I Automatic vI Foreground: I Mo Calor vI
Background: I Mo Calor 'I

Weight:

I Smoothed line
—Sample

™ shadow

Format Data Series El

Data Labels | Series Order | Options I
Pattens | WY XErorBas | YEmorBas |
lot series an

[0 Primary axis
" Secondary axis

Format Data Series

Patterns I Axis | ¥ Error Bars | Y Error Bars
Data Labels | Series Order | Options

—Label Contains
[~ series name

[ % value
[ ¥ value

r Percentage
I Bubble size

Separator: I - I
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Setup of Chart - Group Data - Series 1

Note: You don’t need to change these values once set except for the Y Error Bar custom error
amount.

To get to these properties from toolbar properties dropdown, select Series 1 Error Bar, then click the properties icon.

Series 1 Error Bar properties

Format Error Bars

I X Error Bars | Y Error Bars I

—Line Marker
i~ Automatic

" MNone T l
* Custom
Style: I— "I

Color: I Automatic vI
Weight: I vI

—Sample

='Group Data'l$D$2:$D$1000

Format Error Bars

Format Error Bars

patterns { X Error Bars || v error Bars | Patterns | X Error Bars [V Error Bars| |
~Display Display

ERERE - I - AR
Both Flus Minus Mone Both Plus Minus Maon

rError amount —Error amournt

{* Fixed value: |1 E‘ ™ Fixed value:
" Percentage: |5 5‘ Yo " Percentage:

" Standard deviation(s): I1 5‘ " Standard deviation(s):
" Standard error " Standard error
 custom:  + I By i Custom: 4+ |='Gr|:uup Data'1sDs2: ¢l %]

- EY - | Y
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Setup of Chart - The Point Data - Series 3
Note: You don’t need to change these values once set

To get to these properties from toolbar properties dropdown, select Series 1 Data, then click the properties icon.

— = = — =
Series 3 - # =SERIES(,Point DataliB52:5853000,'Point DatalsCE2:53C53000.4)

Format Data Series

Data Labels | Series Order | Options
.. patterns | Axis I X Error Bars I ¥ Error Bars
—Line ~Marker
i Automatic i Automatic
i Mone 8 Mone
" Custom {* Custom

Style: I - I Style: I | - I
Color: I Automatic | * I Foreground: I_ - I
Weight: I - I Background: I_ - I

I smoothed line
Size: |4 5‘ pts

[~ shadow

—Sample

Format Data Series El

Data Labels | Series Order | Options I
Pattens | WY XErorBas | YEmorBas |
lot series an

[0 Primary axis
" Secondary axis

Format Data Series

Patterns I Axis | ¥ Error Bars | Y Error Bars
Data Labels | Series Order | Options

—Label Contains
[~ series name

[ % value
[ ¥ value

r Percentage
I Bubble size

Separator: I - I
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Setup of Chart - Group Data - Value X Axis
Note: These are examples. You need to use values that work for your data.

To get to these properties from toolbar properties dropdown, select Value (X) axis, then click the properties icon.

Value X Axis

Patterns

The first day to show on chart, from Jan 1 inclusive
Value (X)) axis scale

Auto The last day to show on chart from Jan 1 inclusive
™ Minimum: I 114 /

[T Maximum: 147
[T Major unit: |1 This is the same as minimum, this puts the
™ Minor unit: |—1 Value Y text at the left of the chart.
[ value (¥) axis
Crosses at: 114

Display units; INDI‘lE vI IV show dis|

[~ Logarithmic scale

[ values in reverse order

[ value (Y) axis crosses at maximum value

F‘atternsl Scale | Font

Category:
| General |

Mumber
Currency
Accounting General format cells have no

Date spedfic number format.
Time

Percentage
Fraction
Scentific
Text
Special

Custom j

¥ Linked to source
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Setup of Chart - Group Data - Value X Axis

Note: You don’t need to change these values once set

To get to these properties from toolbar properties dropdown, select Value (X) axis, then click the properties icon.

| Scale | Font I Mumber I AJignmentI

—Lines —Major tick mark type
™ Automatic i~ None ¥ Qutside
™ None i~ Inside " Cross
 Custom ~Minor tick mark type

St I — | e  Outside

Color: I Automatic vI " Inside " Cross

Weight: I— 1|rI ~Tick mark labels—————
" Nome " High

—Sample i Low {* Next to axis

Format Axis

Patterns | Scale

Eont: Font style: Size:

ITrEI:uud'uet M5 IREguIar IB
T Times Mew FRoman ﬂ

| Mumber I Alignment I

T Tiranti Solid LET E
Traditional Arabic Bold 10
BoldItaic v |11 =]
Underline: Color: Background:
INDI‘IE j I|:|j I.ﬁ.ub:umaﬁn:
ffects review ~_
L Light tan or similar shade
| Superscript
[~ subscript
¥ Auto scale
Format Axis

—Orientaton ——— ight-todeft————————
" Automatic Text direction: ICDntext

F‘atternsl Scale | Font INumber

* .
*
T ._
e
- *
| .
g

L]

I-EII:I E Degrees
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Setup of Chart - Group Data - Value Y Axis

To get to these properties from toolbar properties dropdown, select Value (Y) axis, then click the properties icon.

Note: You don’t need to change these values once set

Value Y Axis, this is the numerical value of the time

Patterns | Font I Mumber | Aligrn

Value () axis scale

Auto 1440 = minutes / 1 day

[T Minimum: I
[ Maximum: | / 120 = minutes / 2 hours
r Major unit: I

/ 60 = minutes / 1 hours
[T Minor unit: IED
™ value (X) axis This is the same as minimum, this puts the
Crosses at: ||:| / Value X text at the bottom of the chart.
Display units: INDI‘IE vI ¥ Show dis

™ Logarithmic scale

[~ values in reverse order

[ value (x) axis crosses at maximum value

F‘atternsl Scale | Font | Mumber : |Ahgnment|

........................

Category: I-SEITIDIE

Mumber
Currency

Accounting General format cells have no

Date spedfic number format.
Time

Percentage
Fraction
Scentific
Text
Special

Custom j

¥ Linked to source
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Setup of Chart - Group Data - Value Y Axis

To get to these properties from toolbar properties dropdown, select Value (Y) axis, then click the properties icon.

Note: You don’t need to change these values once set

F‘atternsl Scale | Font I Mumber | Alignmentl

—Lines ~Major tick mark type
" Automatic " None % Qutside
" Nore i~ Inside ™ Cross
% Custom

~Minor tick mark type—————
e I p—d | " Qutside
Color: I Automatic TI " Inside " Cross
Weight: I— vI ~Tick mark labels
" High

" Mone
—Sample i Low % Next to axis

Format Axis

Patterns | Scale | Mumber I Alignmentl

Font: Font style: Size:

I'I'rEI:uun:het MS IREguIar IB
T Times Mew Roman :I

M Tiranti Solid LET q
Traditional Arabic Bold 10
BodItaic = |11 =l
Lnderline: Color: Background:
INn:nne j I:lj I.ﬁ.utc-matin:
ffects review ™
[ strikethrough
e Light tan or similar shade
[ Subscript
V¥ auto scale
Format Axis

F‘atternsl Scale I Font INumber

—Jrientation————— ight-todeft———
¥ Automatic Text direction: ICu:untu
* . .
*
T "
e
w | Text —*
t .
. L
.
||:| 5“ Degrees
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Setup of Chart - Group Data - Secondary Value X axis

Note: These are examples. You need to use values that work for your data.

To get to these properties from toolbar properties dropdown, select Secondary Value (X) axis, then click the prop-
erties icon.

Secondary Value X Axis

| Font I Mumber I Alignm

e Excel date value equiv to Primary X Axis date
Auto
[ Miomum:  [39561 / Excel date value equiv to Primary X Axis date
r Maxirnum: 39594
[T Maijor unit: I 1
™ Minar unit: |1 This is the same as maximum, this puts the Secondary

™ value (Y) axis Value Y text (the time) at the right of chart.

Crosses at: |39594
Display units: INDI‘IE vI V¥ show dis|

[ Logarithmic scale

[ values in reverse order

[ Value (¥) axis crosses at maximum value

F‘atternsl Scale |

Category:

General ;I Maon May 26
Mumber

Currency Type:

Accountin

Date g | ddd mmm dd

Time [5-405] d-mmm-yy; @
Percentage ddd dd-mmm-yyyy
Fraction

Scentific

Text

SEEdaI
w
Delete |

[ Linked to source
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Setup of Chart - Group Data - Secondary Value X axis
Note: You don’t need to change these values once set

To get to these properties from toolbar properties dropdown, select Secondary Value (X) axis, then click the prop-
erties icon.

?PatternSjl Scale | Font I Mumber I AJignmentI

—Lines —Major tick mark type
™ Automatic " Nome ™ Qutside
" None {* Inside " Cross
% Custom

~Minor tick mark type———
e I — :|T " None " Outside
Color: I Automatic vI {+ Inside " Cross
Weight: I— vI ~Tick mark labels———
" MNone % High

—Sample i Low ™ Next to axis

Format Axis

Patterns | Scale | Mumber I Alignmentl
Font: Font style: Size:
I.ﬁ.rial Marrow IREguIar IB
T Arabic Typesetting

T Arial 9
Arial Black 10
11 =

Underline: Color: Background:
INDI‘IE j I Automatic j I.ﬁ.ub:umaﬁn:

ffects review

[ strikethrough

r Superscript - AaBbCcYyZz

[ subscript
[T Auto scale

Patternsl Scale | Font INumI::er

—Orientation——— ight-todeft——————
¥ Automatic Text direction: IC:::ntex
* . .
*
T "
e
w | Text—*
t .
. *
.-
||:| 5‘ Degrees
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Setup of Chart - Group Data - Secondary Value Y axis
Note: You don’t need to change these values once set

To get to these properties from toolbar properties dropdown, select Secondary Value (Y) axis, then click the prop-
erties icon.

Secondary Value Y Axis, this shows the time

Patterns

| Font | Mumber I Al 1= 1day
Value () axis scale

Auto 0.041667 = 1 day / 24 hours = 1/24

™ Minimum: |I:| Equiv of 1 hour

[~ Maximum: |1

™ Maijor unit: IIZI.EI4166? (Auto is checked) 0.0083334 = 1/120
™ Minor unit: W / Equiv to 1/5 hour

[ value {X) axis
Crosses at: | 1 This is the same as maximum, this puts the Secondary

Value X text (the date) at the top of chart.
Display units: INDI‘lE vI ¥ shov

[~ Logarithmic scale

T values in reverse order

™ value (X) axis crosses at maximum value

Category: ample

General ;I 12 AM

Mumber

Currency Type:

Accounting

Date |k amem

Time [sF400]h:mm:ss AM/P
Percentage h:mm; @

Fraction [5-409]dddd, mmmm di
Scientific Q00a0-00a0

Text [5-405]d-mmm-yy; @

SEEdaI ddd dd-mmm-
Delete |

[ Linked to source



CCG DLP - Excel Charting
www.ctcavers.org April 12, 2009 Page 16

Setup of Chart - Group Data - Secondary Value Y axis
Note: You don’t need to change these values once set

F‘atternsl Scale I Font | Mumber | .ﬁ.Jignmentl

—Lines —Major tick mark type
™ Automatic = None " Outside
" None " Inside ¥ Cross
% Custom

~Minor tick mark type———
stves I I :Iv  None " Qutside
Color; I Automatic vI " Inside " Cross
Weight: I— vI ~Tick mark labels

" None {*' High
—Sample " Low " Next to axis

Format Axis

| Mumber | Alignment |

Patterns | Scale

Font: Font style: Size:
I.ﬁ.rial Marrow IF‘.EguIar IB
T Arabic Typesetting -
T Arial q
Arial Black 10
1 =
Underline: Background:
INnnE I.ﬁ.utomaﬁc
ffects review
[ strikethrough
[ Superscript I BaBbCcYyZz
™ Subscript
[T Auto scale
Patterns | Scale I Font | Mumber
—Orientation d ight-todeft———
¥ Automatic Text direction: ICnntu
* . .
*
T '_
e
w | Text —*
t -
. L
.
I[J 5“ Degrees
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Description of the Chart objects

Note that this description uses a chart with simulated data.

Secondary Y Axis -

Secondary X Axis -
shows dates as we
expect to see it.

s \1 . . ™)
Light Logger : X1 !
A square represents Sun Mon Tue Wed Thu Fi Sa  Sun Mon Tue Wed | L Fi Sa& Sun
. Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb Feb T Feb Feb Mar
a point recorded as a o1 0z 03 04 05 06 07 06 o8 10 11 | b oz oz o
the start of a light on : —— i i :
event. Often multiple o 5 l _____ R ; . .
pcl)mts' appear as one ; Coon , , : apM
wide line as the im- R A S (U R S S i) eem
age detail necessi- : T T N ! ! *oprew
tates that points o [
. . . . . . . . . - . 5PM
cover a time period I T S S | T IO SO SR I | L. LI
larger than the repre- : [ X i l _—
sent. This is analo- SN R "'| AR SR B
gous to a road map, . Lo . . I
where the width of e | i """"""""" 1 b 2::
roads are not shown o i AU TS SN S S o .
do scale. . Pooro I o 3AM
430 1 I -------------- BAM
: I : : TAM
S A i X 5 AM
. 1 S e 1AM
Value Y Axis - — : I T
shows time as a 10 o Fey M P
units of seconds. Lo N S , v 1AM
The font set to a B
light gqlor and is Pint and Grouw 0
not visible on re- L /1 I I )
ports. ] i

Value X Axis - shows
the date as date from
Jan 1. The font set to
a light color and is

not visible on reports.

shows time as we
expect to see it.

A line, thinner than a square, represents
a the duration of an “On Group”. In this
example, no on events occurred after the
initial on event, and the group duration
was 5 hours. The group began with the
On event (point) on Feb 5 at 10 pm,
shown as a square.
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Reference: Charting using Excel
Note: This page was written for a version of the charts that used the X axis for time, Y axis for date, and
did not show individual light on events.

These comments apply to the Group On Time chart, and most can be applied to similar charts showing events
over a period of days.

The ideal chart would be linear, with the date and time as a continuous axis and have a scale that clearly shows
events of one second duration. However, using 0.1 inch of linear chart for the smallest event of one second (so we
can easily see it) and showing 5 weeks, this would take 48 miles of linear chart, which is obviously not practical.

The chart used is an Excel X-Y scatter chart, with the addition of error bars. The choice of the X for time and Y for
date is one of convenience and appearance. In Excel, any data that falls outside of the chart is not displayed,
which can lead to missing and truncated data. Since the chart time line breaks at midnight, groups that extend past
midnight are charted only until midnight, and while the next day starts on the next line, Excel will not automatically
continue the group. To fix this, any group that extends beyond midnight is broken into smaller groups, each con-
tained within one day and none longer than 24 hours. Note that these subgroups are only done for charting, and
the actual groups are used for the analysis part.

The Error Bar property of the chart is used solely as a charting convenience, it has no connection to any error. The
X-axis Error Bar value is used to show the duration of the group. The width of the Excel error bar cannot be set as
wide as desired, this is why it appears as a thin line coming from the thicker starting point.

The Excel chart uses two pairs of XY axis, which Excel calls the Value axis and the Secondary axis.

The X-Y Value axis uses the X-axis to show the time of each day, expressed in minutes from 0 to 1440 (as there
are 1440 minutes in a day). The Y axis shows each day, from start to end of data (plus a day on either end so
start/end days don’t plot on the border). The days are the Excel date number value, which is the way Excel stores
and handles dates. The start of each group is the intersection of the X and Y values for that group. The X and Y
axis labels are not shown (the text is set to a light color), as the Secondary X-Y axis is used for the visible axis la-
bels.

The Secondary X-Y axis shows the user-friendly representation for the time (on the X) and the date (on the Y).
There is no data for these axis, just the X and Y labels are used. The number of divisions in each Secondary axis
needs to be the same as the respective Value axis, so that the charted values correspond with the secondary axis
division labels.

The Excel Chart is not directly connected with the data analysis. The data being charted is copied from Access
(where the analysis is done) to Excel.

Ideally, the chart would be tightly connected to the data. The chart would also be programmable (that is, be able to
set all properties via code). Also, the chart would be a part the data analysis program (currently in Access).

At some point the application may be written in as a self contained program and not require Microsoft Office. Then
each chart can be remade and the use of the error bar for duration would not be needed, instead, there could be a
line connecting the start and end point of each group. The width of the group event line could be better controlled.
The secondary axis might not be needed if the value (primary) axis can chart the dates and times directly.



