GrouplLab user guide

GroupLab measures how accurately a rifle shoots, and tells you how much its figures can be trusted. This guide
takes one sheet from the printer to the analysis. It describes the Windows application as it is built today, and
every picture in it is a render of the build.

The rail down the left of the window is how you move around it:

- the mark at the top is the sheet you are working on;

- then the target library, printing, the session records and the ballistics screen;
- then load comparison;

- the gear at the foot is the settings.

1. Print a sheet

Open the target library from the rail. It lists the built-in sheets by family, read only, and your own sheets after
them. Choose a sheet to see what it is, its identifier and its artwork.

@ @ GROUPLAB > Target library

H
Target library
- The built-in shests, read only, and your own shests from the designer. Print opens the print scraen on the sheet chosen, where every sheet prints the same way.
= Design your own sheet
™ .
i} Eonirafivaloast davelopmant Grouplab 5x5 Load Development, 100 m, A4
. GroupLab 5x5 Load Development, 100 m,...A4 + 25 + 3 25 scoring bulls on a 20.0 mm grid with a 3-bull sighter row. Designed for 100 m. A4, 210 by 297 mm, 8.27 by 11.69 in.
il
- Grouplab 6x5 Load Development, A4 A4 - 25+ 3 GL-BVEK-SMBY-ANGM-678A - GL-CF25-10GM-A4.gltd.ison
Grouplab 5x5 Load Devel ith Loa... Lettex - 25 . e
i i S s sree Built in and read only. Duplicate makes a copy of your own, to rename and keep beside .
Grouplab 5x5 Load Development, Let..Letter - 25 + 3
Grouplab 5x6 Load Development, Letter  Letter - 38 Print... Duplicate
Rimfire
GroupLab 5x5 Rimfire, 50 m, A4 A4 - 25+5
Grouplab 5x5 Rimfirs, 50y, Letter  Letter « 25 + 5
Grouplab 6x6 Rimfire, Letter Letter - 36 + 4 ; P P OE v 6 a ;
Large format
Grouplab 5x5 Large Format, A3 A3 - 25+ 3 L] L £l =
Grouplab 5x5 Large Format, Tabloid Tabloid - 25 + 3
GroupLab 5x6 Large Format, Tabloid Tabloid - 38 + 3 L] L] L L] a8 a2 8
Long range, tiled B a " B
Grouplab 300 yd Tile, Letter, 3x2 Assembly  Letter - 6
Grouplab 300 yd Tils, Letter, 2x2 Assembly  Lstter - 6 a g ‘8 m W W B
Grouplab 300 yd Tile, A4, 3x2 Assembly M -6
Grouplab 300 ydTie A4, 22 mertly A4 - 6 . 8 »
Long range, roll media
GrouplLab 300 yd, 24 in Roll 24 in roll - 38 + 3 B N 8B @WoR R OB N
Grouplab 300 yd, 36 in Roll 36 in ro0ll - 36 + 3
1] L]
Grouplab 300 yd, 42 in Roll 42 4n roll - 48 + 3 = =
Zeroing ] -] = =] -] L] B B
GroupLab Zeroing Grid, MOA at 100 yd Letter - 1
Grouplab Zeroing Grid, MOA at 100 m Letter - 1 @ 2] @ B @ B @ L] @
GroupLab Zeroing Grid, mil at 100 yd Letter - 1
Grouplab Zeroing Grid, mil at 100 m Lettex - ® B L 8 B = a a8 )
a -] -] -] B a -] ]
Your own sheets
None yet. Design your own sheet makes one, and so does ) x)
Duplicate on any shest.
2 B @ B ® B B R

Detected 24 holes on 25 bulls and 3 sighters.

The target library, with a built-in sheet chosen

Print opens the print screen on the sheet you chose.

- The load block can be left blank, to write in at the range, or filled in now from the fields shown. On a sheet
with room for it, a filled block also carries an instance code, so GroupLab reads the load straight off the sheet.

- Print (on Windows) prints from inside GroupLab at actual size. It refuses, with the reason, when the paper is
not the sheet's or ink would fall in the printer's margin. When the job is sent, a confirmation names the printer
and the pages.

- Open to print opens the PDF in your viewer instead. Print it from there at Actual size or 100 percent, never
Fit.

- Save PDF keeps the file.
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Design your own sheet Grouplab 5x5 Load Development, Letter

et Centrefire load development. 25 scoring bulls on a 38.0 mm grid with a 3-bull sighter row. Designed for 100 yd. Letter, 215.9 by 279.4 mm, 8.5 by 11 in.
Centrefire load development

GroupLab 5x5 Load Development, 100 m, A4 This sheet has no load block.
25 scoring bulls on a 40.0 mm grid with a 3-bull sighter row.
Designed for 100 m. A4, 210 by 297 mm, &.27 by 11.69 in. Print the actual-size instruction along the bottom of each sheet

Print at actual size. In the print dialog choose "Actual size" or "100%", never "Fit", "Shrink oversized pages" or "Fit to printable area". GrouplLab asks the PDF

Centroneeload development viewer for no scaling, but it cannot set your printer driver, and a sheet printed at 97 percent measures 3 percent small.

GroupLab 5x5 Load Development, A4

25 scaring bulls on a 38.0 mm grid with a 3-bull sighter row. m (it Save PDF...
Designed for 100 yd. A4, 210 by 297 mm, 8.27 by 11.69 in.

Print a volunteer pack | The sheet and one page telling a volunteer how te shoot, photograph and sendit.
Centrefire load development

Grouplab 5x5 Load Development with Load Block, Letter

25 scoring bulls on a 38.0 mm grid with a nine-field load block.
Designed for 100 yd. Letter, 215.9 by 279.4 mm, 8.5 by 11 in. Previous sheet Next sheet | Sheet1ofl

The preview shows the artwork; its text is drawn in the PDF.

Centrefire load development
Grouplab 5x5 Load Development, Letter

25 scoring bulls on a 38.0 mm grid with a 3-bull sighter row.
Designed for 100 yd. Letter, 215.9 by 279.4 mm, 8.5 by 11 in.

Centrefire load development
GroupLab 5x6 Load Development, Letter

30 scoring bulls on a 35.0 mm grid. Designed for 100 yd. Letter,

215.9 by 279.4 mm, 8.5 by 11 in. & L - B L
GroupLab 5x5 Rimfire, 50 m, A4 a =] 2 = )
25 scoring bulls on a 25.4 mm grid with a 5-bull sighter row and a

nine-field load block. Designed for 50 m. A4, 210 by 297 mm, 8.27

by 11.69 in.

Rimfire
GroupLab 5x5 Rimfire, 50 yd, Letter

25 scoring bulls on a 25.4 mm grid with a 5-bull sighter row and a
nine-field load block. Designed for 50 yd. Letter, 215.9 by 279.4
mm, 8.5 by 11 in.

Rimfire

GroupLab 6x6 Rimfire, Letter

36 scoring bulls on a 25.4 mm grid with a 4-bull sighter row.
Designed for 50 yd. Letter, 215.9 by 279.4 mm, 8.5 by 11 in.

Large format
GrouplLab 5x5 Large Format, A3

The print screen

Check the size before you shoot. Measure from the centre of bull 1 to the centre of bull 5 with a ruler. On the
Letter 5x5 sheet it is 5.98 in (152.0 mm). If it is not, the printer scaled the sheet, and it should be printed again.

Your own sheet. Design your own sheet, in the library or on the print screen, lays out a grid of bulls:

- you choose the page, the rows and columns, the spacing, the ring, the sighters and a load block;
- alayout that cannot register or fit is refused;
- if you give your five-shot group, a spacing tight for it is warned about.

Save to your own sheets keeps a design in the library. There you can rename it, duplicate it, or delete it after
GroupLab asks. Duplicate works on a built-in sheet too, as the start of one of your own. Deleting a sheet never
makes a session unreadable, because every session keeps its own copy of the sheet it was analysed against.

A volunteer pack. Print a volunteer pack, on the print screen, gives the sheet and one page of instructions
together, for someone shooting a sheet for the project.

2. Shoot it

- Mount the sheet flat, supported all over.

- For aload development sheet, fire one shot per bull, in order, starting at bull 1. The sighter bulls are for
sighters, and GroupLab keeps them out of the group unless you ask for them to be analysed.

- Write only in the load block.

Some sheets break one shot a bull on purpose, such as two shots into each of bulls 1 to 10. Say so before you
accept the marking: Shots per bull, in the marking screen's side panel, reads the sheet by nearest bull, or as two
shots on the bulls you name.

3. Photograph or scan it

A flat scan at 600 dpi is the best record of a sheet.
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For photographs:

- stand about 2.5 ft (75 cm) from the sheet;
- use the phone's main camera, not its wide or zoom lens;
- keep the whole sheet and all its corner squares in the frame;

- do not crop the pictures, and do not send them through a messaging app, which shrinks them.

4. Mark it and settle the review queue

Open image, in the header's menu, opens a scan or a photograph. On a GroupLab sheet the rest happens on its

own:
1. GroupLab reads the sheet's printed codes to name its definition.
2. ltregisters the page from the corner and edge markers.
3. It finds the holes by comparing the image with the sheet as printed.
4. It gives each hole to a bull.

Every result is an ordinary mark that you can move, delete or reassign. On any other target, you mark the holes

by hand against a length or a rectangle of known size.

@ (®) GROUPLAB » gl-cf25-ltr-scan.png » 24 shots, 1 to review 1 of 24 need review | | DetectonaGroupLab sheet

+ =[O @]k S e

lll

T eee8®
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Detected 24 holes on 25 bulls and 3 sighters.

The marking screen, with the review queue in the side panel

Show work

Space | nextitem

Discard edits Accept and analyse

Entex | first choice N/ nota shat €trl Z|undo

Review

1 of 24 need review

Possibly two holes

Shot 14 covers about 2.1 holes' area: two shots
through one hole, or a hole joined to ink, would each
read this way. Look at it, and take it as two shots if it
is.

m Two shots Not a shot

Enter takes the first choice, Space moves to the next item, a

bull’s number then Enter reassigns the selected shot, N

marks it not & shot. T takes this mark as two shots.

1. Possibly two holes, shot 14 NOW
Selected shot
Shot 14
Position 5.919 in, 5.259 in
Diameter @.488 in
Size 2.86 holes
Margin 1.110 in

detected | ( corrected ) ( by hand

Called flyer ~ Exclude

Not a shot Unassign Delete

Scale

v Scale from the printed markers, 38 of 38

Group
Calibre

| .308in (7.82 mm) Set

why »

Clear

The pill in the header counts the marks that need you. The review queue in the side panel lists each one with the

choices that settle it. The items are:

- Contested assignment: a hole that could belong to either of two bulls, or one that the matching gave to a bull

other than its nearest.
- Possibly two holes: a mark about the size of two holes.
- Two shots on one bull.
- No bull.

- Count differs from rounds fired: raised when you have said how many rounds you fired.
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- Refused candidate: something the detector saw and did not take as a hole.

The queue works from the keyboard:

- Space goes to the next item.

- Enter takes its first choice.

- Type a bull's number and press Enter to give the shot to that bull.
- T takes a flagged mark as the two shots the detector says it is.

- N marks the selected mark as not a shot.

The tools have keys too:

- P pan, Vselect, | impact, A aim, L length and R rectangle;
- the square brackets turn the view;

- Delete removes the selected mark;

- Ctrl+Z and Ctrl+Y undo and redo.

In the side panel you also set:

- the calibre, as the bullet's diameter;

- the shot distance;

- therrifle, barrel and load, from your records;
- the rounds fired, as a check on the count.

When the marks are right, Accept and analyse. Anything still open stays open: the analysis names it, and the

sheet crumb goes back to it.

5. Read the analysis

The analysis has three columns:

- On the left: the sheet small, drawn from its definition with every shot on it, then the load and the shot table. A

click on a bull in the small sheet selects its shots.

- In the centre: the composite plot. Every scoring shot is drawn on one bull, each from its own bull's centre, with
the group's centre and its CEP 50 and CEP 90 circles. An excluded shot is drawn hollow and is never

removed.
- On the right: the zero correction, the figures and the two judgement cards.
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@ (®) GROUPLAB | glci25ltr-scanpng |» analysis registered, residual ©.861 in | | Showwork | Report | Export

1)
L1 Py .
B N ® 24shots, adot at each centre, the outline drawn at the 0.308 in calibre 1 decision left unmade. Review them why
= .~ = = extremesproad shota ai 17 1 decision was left unmade when this was accepted, and every
i > - figure here inherits it. The sheet crumb goes back to it.
‘\"D Qz @ \D =) <71 CEP 50, the dotted circle = g
= ‘e /‘\ r,‘ 7} CEP 90, the dashed circle
@ @ @ ® @ Zero correction
" s a - = group centre
o N
= 2 O @‘ CJ @ Group centre, windaze 8.013 in ©.81 MOA Tight
e S Group centre, elevation 0.012 in 8.81 MOA low
IO) (@) )
il &) O & C\ & give or take 0.043 in 0.04 MOA across and 0.043 in 0.04 MOA up
. ’ = - and down, at 95 percent
%)
N A Not distinguishable from zero at 24 shots.
Nothing this rifle can shoot would settle an
. ﬁ offset this small. why
The smallsst offset these shots can call i 0.043 in 0.04 MOA.
Load sigma pooled over bath axes on 46 degrees of freedom, the group
B - being circular
Rifle Teatiziile In clicks of Test rifle’s scope, 0.25 MOA a click, at the distance
Barrel not chasen shot. Moving a zero between distances nesds the ballistic sobver.
Load Test load Carried to another distance
Calibre .388 in (7.82 nm), set after =
detection yd | Carry
Shots, from their own bull Group
shot across  upfdown radius
24 shots: 24 detected.
1 9.864 -0.121 0.120
2 @8.651 -8.618 8.837 Centre from aim @.012 in right, 0.812 in low
3 -0.066 -0.063 0.094 9.81 MOA right, 8.81 MOA low
4 -8.169 8.158 0.250
5 8.039  -0.165 0.094 T 0.132 in
a ube b :186 ©.13 MOA - 94.9% interval ©.11@ to 8.166 in
7 -0.055 -0.086 9.180
8 8.106 8.853 0.113 Sigma 0.106 in
E 9.054 -0.089 0.949 ©.10 MOA - 94.9% interval 0.888 to €.133 in
10 8.162 -0.064 9.159
11 @.165 @.822 0.156 Extreme spread 0.463 in
12 -8.165 -8.147 8.224 0.44 MOA
13 -0.092 -0.131 9.158 e
1 8.171  -8.181 8.204 CEP 90 ; : 0.227 hln
a5 #7195 S e CEP 5.@ ©.124 in CEP 95 8.259 in why
15 8,112 5.874 8.153 from sigma under the circular normal model
17 -0.174 8.167 9.260 - :
18 8.824 8.637 0.850 Group width = height 0.346 x 8.314 in
£ c s Calibre outlines sd across 0.112 in - sd up and down 8.897 in
19 -0.019 -0.083 0.078
.ﬁ. £ m_asa A a2 A 87

Detected 24 holes on 25 bulls and 3 sighters.

The analysis, with every "why" open

Every figure carries its interval, the range the true value is likely to lie in, and the percentage it covers. When you
have excluded a shot, each figure is also given without the exclusion, so an exclusion is never hidden.

The zero correction says what to dial, in the scope's clicks when the rifle is chosen, when the group's centre is far
enough from the aim to be told from chance. When it is not, it says so and how many shots would settle it.
Dialling an offset nobody can distinguish from zero only chases noise.

The two cards:

- Shape says whether the group is round, as far as its shots can tell. It also says whether it strings vertically,
and what that test could have detected. A test on few shots misses most real stringing, so "no evidence" is
not evidence of none.

- Worst shot says whether the shot furthest out is further than groups of that size usually put their worst. Even
when it is, that makes it worth a look, not a flyer. Whether it was called or pulled is yours to say.

What each "why" says, in plain words:

- Zero correction: the smallest offset these shots can call; how the spread was estimated; and that moving a
zero between distances needs the ballistics screen.

- CEP: these circles come from the group's sigma, assuming the shots scatter evenly about the centre.

- Shape: how often a truly round group would look this far from round, and the shape of the group's error
ellipse.

- Worst shot: how far out the worst shot sits in the group's own mean radii, against where simulated round
groups put theirs.

- Decisions left unmade: every figure here inherits the decisions still open.

The full CEP table and bivariate fit are one click away, and GroupLab remembers whether you opened them. The
table gives the CEP at 50, 90, 95 and 99 percent three ways. The fit gives the centre and the spread on each
axis with their intervals, and the error ellipse.
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6. Sessions and the report

Accept and analyse saves the sheet as a session: the marking with every edit, its figures, a proof image and its
own copy of the sheet. Session records, in the rail, lists them newest first:

- filter them by rifle and by load;
- open one back to its analysis, which needs no image;
- delete one, after GroupLab asks.

@ @ GROUPLAB > Session records

Session records

- Every sheet saved by Accept and analyse, newest first. A row opens its analysis.

= e Every rifle ~ I Load I Every load ~

o Compare the chosen | Tick two or more sessions te compare their loads.

oo date shest rifle load distance  shots mean radius, interval
2099-81-81  Grouplah 5x5 Load Development, Letter Test rifle Second load 160 yd 24 8.132 in (8.110 to ©.166) | Delete
2026-89-19  Grouplah 5x5 Load Development, Letter Testrifle Test load 168 yd 24 8.132 in (8.110 to ©.166) | Delete

Detected 24 holes on 25 bulls and 3 sighters.

Session records
The analysis's Report button saves the session as a PDF:

- Page 1: the particulars, the plot, the figures with their intervals, the zero correction and the cards.

- Page 2: the shot table, the exclusions with their reasons, any decisions left unmade, the registration and
every "why".

Every line on it is one the screen shows.

7. Comparing loads

Tick two or more sessions in Session records and press Compare the chosen. They appear side by side on the
comparison screen, the rail's chart. Each has its plot and its figures with intervals, and below them are the tests
with their verdicts.
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@ (@ GROUPLAB - Compars loads

HH
Compare loads
=
- 2 loads, 48 shots, in the order chosen.
— Test load Second load
24 shots, 2026-89-19 24 shots, 20899-81-61
-
. = >
%, N * e
il 7 e b 7 e
il / g ° / S S
/ e / °
! ° % ! °
1 i _tlc B [} : tl.
.- ° o - L]
Ll . ] .
\ ° ° \
e ® .
\ 8 . \ e .
L ® Tt - N L s
L] L A ]
s vl N
Sigma 0.106 in Sigma
95% interval ©.988 to ©.133 in 95% interval ©.888 to ©.133 in
Mean radius 0.132 in mean radius
95% interval ©.11@ to 8.166 in 95% interval ©.11@ to 8.166 in
Extreme spread 0.463 in extreme spread
Each plot: the dots are the shots about their own bulls, excluded ones left out; the cross is the group's centre, the dotted circle CEP 50 and the dashed circle CEP 90.
These two loads are not distinguishable on this evidence.
The sigma intervals overlap, so the data do not separate them. Ordaring them by their point estimates would be reading noise.
Test load's sigma s 1.00 times Second load's, 95 percent interval 0.75 to 1.34.
To resolve a difference of 10 percent, with 80 percent power at the 5 percent level, takes 434 shots per load. These groups have 24, 24,
Tests run
Sigma ratio, F test on the Rayleigh sigmas
No evidence of a difference in dispersion, p = 1.000. That is not evidence that they are the same.
With 24 shots a load, this test detects a difference in dispersion of about 52 percent or more B0 percent of the time, at the 5 percent level; smaller differences it will usually miss.
Group centre, Hotelling's T squared
Mo evidence the centres differ, p = 1.000. That is not evidence that they are in the same place.
It detects & shift between centres of about 0.094 in or more B0 percent of the time, at this spread and these shot counts.
.ﬂ. To resolve a difference of

Detected 24 holes on 25 bulls and 3 sighters.

Two loads compared

0.106 in

B 332 an

0.463 in

p = 1.808

p = 1.808

The loads are never ranked by their figures alone. When the intervals overlap, the screen says the data do not
separate the loads. Every test also says what it could have detected, and the table at the foot gives the shots per
load it takes to resolve a smaller difference. Sessions shot at different distances are compared as angles, and

the screen says so.

8. The zero correction at another distance, and the dope table

The ballistics screen keeps what the solver needs on your rifle and load records:

- the sight height and zero distance;

- the muzzle velocity and its standard deviation;

- the BC, its drag model and its reference atmosphere;

- the bullet's weight, and for spin drift its length, its diameter and the twist.

All of it is optional. A record without what the solver needs says which field is missing.
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@ (@ GROUPLAB > sallistics

Ballistics
':-'u The solver's trajectory for a rifle and load. What it needs is kept on the records, and all of it is optional: a record without it cannot use the solver, and this says which field is missing.
= AT | restrite M | Test oz v
= The rifle
B Sight height, in ‘ 175 | Zero distance, yd ‘ 100
Twist, in per turn | ‘ | fight-hand ‘
The load
e _—
Muzzle velocity, ft/s 2710 | Its standard deviation, ft/s | 10 ‘
BC ‘ 0.326 | Drag model ‘ G7 G | Its reference atmosphere | ICAQ 5 ‘
i z or —_—
Bullet weight, gr | 140 ‘ Length, in ‘ | Diameter, in | ‘
Keep these on the records
The air
Temperature, °F 50 J Station pressure,RanI Altitude, ft I 0 J Humidity, % | 50
Leave the pressure empty to take it from the altitude. The zero correction on the analysis carries in this air too.
Dope table
0 vd [ 600 I Bl I 100 } Work out the table
range, yd drop, in elevation, MOA clicks 10 mph wind, in windags, MOA clicks
108 8.668 0.90 8 8.524 8.58 2 clicks into the wind
200 -3.517 1.68 up 7 clicks up 2.152 1.83 4 clicks into the wind
300 -12.907 4.11 up 16 clicks up 4.975 1.58 6 clicks into the wind
400 -26.862 6.89 up 28 clicks up 9.091 2.17 9 clicks into the wind
560 -52.176 9.96 up 48 clicks up 14.608 2.7% 11 clicks into the wind
600 -83.759 13.33 up 63 clicks up 21.645 3.45 14 clicks into the wind
Zeroed at 100 yd, sight height 1.750 in, in 59 °F, 0 ft of altitude, 50 percent humidity. Drop is below the line of sight when negative; the clicks are Test rifles, 0.25 MOA a click.
Mo spin drift or stability: they need the twist, and the bullet's length and diamster.
d ic jump is not modelled,
The analysed group at another distance
.ﬁ. A prediction from the group open in the analvsis. the rifle and load it names. and the air above: its sigma carried throush the solver, with the load's velocitv SD and the crosswind's uncertaintv added where thev are

Detected 24 holes on 25 bulls and 3 sighters.

The ballistics screen

The dope table gives drop and the wind of a 10 mph crosswind at each range, in your units and your scope's
clicks, in the air you enter. Aerodynamic jump is not modelled, and the table says so.

At another distance. On the analysis, the zero correction can be carried to a second distance, with its uncertainty
carried with it. An offset that could not be told from zero is not carried.

The ballistics screen also carries the analysed group to another distance, and gives the chance of hitting a circle
or a rectangle there:

- Itis a prediction, never a measurement.

- The chance is given as a range across the group's sigma interval.

- With neither a velocity spread nor a crosswind uncertainty given, it is the group scaled by angle and nothing
more.

9. Settings

The gear opens the settings:

- Units: length, angle and distance, each chosen on its own. They change only how figures are shown.
- Theme: dark, light, high contrast, or follow the system.

- Log: how much the diagnostic log records, and where it is.

- Problems: a way to report a problem, and any crash records not yet dealt with.
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@ (@ GROUPLAB > ssttings

Settings

Units

Every figure is shown in these units. Nothing stored changes.

)

Lengths

Angles

Distances

Theme

Diagnostics

D Detailed logging
Logging is off: logsing has not started.

| ) Report a problem... |

Crash records

No crash records are waiting.

(%]
The settings

Detected 24 holes on 25 bulls and 3 sighters.
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