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Overview

Chirometrics™ Is a human posture analysis application for the Chiropractic profes-
sion. It Is designed to accept Images of a patient in the antero-posterior (AP, or front-on)
and lateral (side-on) views, as taken by a digital camera against a reference backdrop.

The user locates anatomical and reference landmarks on the AP and lateral images,
and the application calculates displacements and angles between body segments, and
displacements and angles from a reference vertical centre line.

The application produces a report, with the AP and lateral views, and lines and
reference points superimposed on the images to illustrate the displacements and angles.

The images, point data, and patient information are saveable to a database for future
reference If desired.

Chirometrics™ Is designed to allow chiropractors a method to quantify the results of
ongoing spinal adjustments without the radiation hazard, expense, and time-consuming
work of Xray film and analysis with protractor and ruler. It is not intended to replace Xray
examination where the chiropractor considers such examination necessary.

Registering the software
Chiropractors are encouraged to maintain a professional attitude and register their
copy of Chirometrics™. This can best be done on the web, at:-

Until this I1s done, the application will not save the practice name or details, or per-
sonal or picture data. The report also contains a banner advising that the application is
unregistered.

Pricing

The application licence costs US$199 for a single user, and registering allows the user
to launch the application more quickly, save information to database, and print results
without the “Unregistered” banner at the top of each page.

Registering also entitles the user to receive free updates and email tech. support
through version 1.x of the Chirometrics™ application.

For educational/research Institutions, and students of Chiropractic, a single user
licence 1s US$99. Proof of educational status Is required when registering.

Creating a reference backdrop

The reference backdrop Is an essential part of the Chirometrics™ application. Do not
attempt to analyse images without the reference backdrop.

Metric units:-

Obtain a roll of 20mm stick-on red dots from an office supply
company, or make six sticky labels with a 20mm red circle on them.

Position the first red dot on your wall about 50mm above the
floor. This is the “Floor” marker. Your client will stand with this
dot between their feet when they get their pic taken in the AP
position.

Now take a plumb bob and carefully mark a true verti- ™ T T~
cal line 2 metres high through the centre of the Floor marker.

Place the next red dot on this line at 1.6 metres above
the Floor marker - that’s 1.65 metres above the floor! This \
is the 1.6 metre mark. ///

Repeat with dots at 1.7 metres, 1.8 metres, 1.9 metres, and 2.0
metres. This completes the metric reference backdrop.
(Tip) If you wish, you can write the height beside each of the Top markers in large (5 cm)
letters, to avoid confusing them later when you examine the images.
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Reference backdrop (cont’d)

Imperial units:-

Obtain a roll of 3/74in stick-on red dots from an office supply company, or make six
sticky labels with a 3/4in red circle on them.

Position the first red dot on your wall about 2in above the floor. This iIs the “Floor”
marker. Your patient will stand with this dot between their feet when they get their pics
taken Iin the AP position.

Now take a plumb bob and carefully mark a true vertical line through the centre of
the Floor marker. The line must be 80In (6 feet 8 In) high above the Floor marker.

Place the next red dot on this line at 60in above the Floor marker - that’s 62in above
the floor! This Is the 60In mark.

Repeat with dots at 65In, 70In, 75In, and 80In. This completes the imperial reference
backdrop.

(Tip) If you wish, you can write the height beside each of the Top markers in large (2inch)
letters, to avolid confusing them later when you examine the images.

(Info) The metric and imperial backdrops are not interchangeable. 80 inches Is not exactly
the same length as 2 metres, so you must use the imperial backdrop with Chirometrics™
set to INnch units.

Positioning the camera

The camera can either be hand-held or affixed to a bracket. The ideal position Is as
far away as possible from the subject while still allowing the subject to be completely
framed, with both the Floor dot and one of the Top marks visible In the image.

Preparing the patient

Under normal circumstances, the stick-on red dots are required to accurately indicate
some of the anatomical landmarks. The following points are not generally visible under
normal street clothes:-

1. sternal notch (top of breastbone) and xiphoid (bottom of breastbone)

2. right and left acromio-clavicular joints (shoulder joints)
3. right and left ASIS (hips)

4. right and left patellae (knees)

When marking these points, the clothes should be restrained In
some way (e.g. with a velcro strap round the torso) so that the dots
do not shift with respect to the body under normal movement.

In addition, the left and right lateral malleoli (ankles) are not
visible when the subject Is wearing long trousers, socks, or some
types of shoes. The trousers should be restrained with a clip and a
red dot affixed to the tibial notch (the front of the foot/leg joint) or
the lateral malleolus If this Is the case.

Some halirstyles may obscure the external auditory meatus (ear-
hole). In this case, a hair clip can be used to temporarily move the
hair out of the way.

The subject should be square-on to the camera for the AP pic,
and side-on to the camera for the Lateral pic. They should be as close as Is practicable to
the backdrop without actually touching it, and with the Floor dot and at least one of the
Top dots visible In the camera image.

The ideal position i1s with the Floor dot visible between the feet (for AP), and just
after the heel (for Lateral), as this minimises spherical and parallax (or perspective) distor-
tion and error In the image.




Taking the picure

The digital camera should be set to obtain a 1 or 2 megapixel image (850 x 1100
pixels approx), and preferably with TIFF file format. If TIFF Is not available, then best-
guality JPEG is an alternative. If the image Is saved as JPEG “average” or “small file size”,
the JPEG artefacts can interfere with locating the anatomical reference points around the
head. See the later section “Image Quality” for examples of JPEG artefacts.

Try to have the subject almost completely fill the viewfinder, but with both the Floor
dot and one Top dot visible. It Is a good Idea to turn the camera on Its side to obtain a
“portrait” 1mage rather than a “landscape” image (which is the usual default orientation
for a camera). The image can later be rotated when loaded into Chirometrics™.,

The camera height can be “normal eye height” (i.e. taken from a height of about 1.6
metres or 5 feet), square-on to the subject, with the subject looking at the camera.

Downloading the Images to the computer

This step will vary with different cameras. In general, there iIs some kind of a file
transfer application which allows you to save the images to a folder on your hard drive.
(Tip) The Windows operating system automatically selects the “My Documents” folder
when you try to open a file. You may wish to put your images ready for processing in
“My Documents” for easy access. The Chirometrics™ application saves compressed cop-
les of these Images, so you can delete them once you are finished analysing them.
Entering client detalls

Chirometrics™ Is set up so that you can use It as either the primary reposi-
tory of data about your clients, or (more commonly) with an external reference
number from your office management tool.

To enter detalls of the current client and load
the Images, launch the application. Then click on
the camera icon button on the AP window, or use:-
File menu O Get new person/pics.

(Tip) If the application Is unregistered, It takes 30
seconds before you can operate any of the functions.

JICW Edit Window Opi

Gef new person/pics
Save Prefs

T

If you want to make an entry for a new client, then it’s straightforward:-
1. Enter their first name, last name, date of birth, optional “Other info”;
2. supply an external reference number (or click on the Ref.No. button for a ready-made
number);
3. load up the mugshot If you wish and crop it till you are satisfied with the pic (see
“Loading the mugshot” on the next page), and
4. click on “New client”.

If you Know the reference number, just enter It In the Ref.No. field, and hit Return (or
click on Search). If the number exists In the Chirometrics™ database, the rest of the client
detalls will be displayed for you.

If you need to search for a client then type their name into the relevant fields, and hit
return (or click on Search). Then double-click on the person you want from the list. When
the mugshot comes up In the window, you’ll know If you have the right person.

Firet Mame Lazt Natme Date af Birth ‘ fietf. Ho. I
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Loading the mugshot ' oad
The AP Image Is very convenient to use as a source for
the mugshot. By clicking on the small yellow arrow to the
left of the mugshot area, you can select and load the relevant
image file. Crop
It Is loaded Into the mugshot area holus, and therefore
the face will generally be very small. Dragging the mouse across
the face area will make a black cropping rectangle, which you can
redraw If you wish. Once you are happy with the crop, click on the
small green crop expand button to the left of the mugshot area. This will expand the crop
to fill the mugshot area.
(Tip) Draw the first rectangle slightly larger than necessary, and crop. Then crop the
expanded Image a second time, more accurately:.

| oading up the Lateral and AP 1Images

You can then load up the Lateral and AP images by clicking on the relevant buttons.

Once the relevant images are loaded, click on the button “Analyse images” to move
to the AP view window.
(Tip) If the format of the images Is TIFF and you’re working in Windows, you can save
yourself an extra mouseclick by preselecting TIFF files :-

Options menu [ Default Format [ TIFF.

TIFF files require Quicktime to be installed on your computer. The option Is greyed
out If Quicktime Is not avallable.
Setting your preferred options

Chirometrics™ is set to use “Common” terms for anatomical landmarks. If you
wish, you can use Medical terms:-

Options menu 0 Terms [0 Medical.

You can also choose to turn off the point names that appear when your mouse IS over

the AP or lateral images:
Options menu U Point Names [0 Off.

You should choose the Units you are working with at this time. If you are dealing In
Imperial units:
Options menu [ Units [0 Inches.
(Info) You do not need to re-set Imperial units each time you
run Chirometrics™ once the application Is registered.

Selecting the top height mark

The top height mark is the first landmark you have to
locate. It should be the red dot on the reference backdrop just
above the patient’s head. It may not be the 2.0 metre mark if the
patient iIs short In stature! So ensure the correct popup item Is
selected.

First, click on the Image near the top height mark.

The image will zoom In, and the cursor will change to a
crosshair. Position the crosshair over the centre of the red dot,
and click again. The point is fixed in the computer, the Iimage
zooms out, and the next point is ready for location.

(Info) The actual pixel co-ordinates for each point clicked Is
shown next to the “Show points” checkbox.




Selecting the landmarks of the face

The left and right lateral canthi (outside corners of the eye) are next. Click in the
general region of the nose, and the image zooms In.

Click on the (patient’s right) lateral canthus. If you’re confused by the “patient’s
right” versus “your right”, look at the radiobuttons. If it’s the left radiobutton, It’s your
left. The tooltip will state “Pt’s R.” or “Pt’s L” to help you too.

Click on the other lateral canthus (Pt’s L.). Locate the point. Click.

Do the Frenulum (centre of upper lip, or the chin). Locate the point. Click.

(Tip) You can hold down the Shift key to keep the Image zoomed In while clicking
on the points of the face (they generally fit in one zoom-in screen). Click on the
Zoom-out button when done, or let go of the Shift key before the last Click.

(Tip) You can vary the amount of Zoom-in :-
Options menu O Zoom In factor [ your preferred choice of 1,2,3 or 4
The numbers represent the number of pixels (dots) on the screen that are occupied by
one dot on the original iImage. 1 dot per image dot fits the most into the zoom-in, but Is
the least precise In localising the point. 4 dots per image dot Is the most precise, but It
becomes hard to determine exactly where the landmark is.

(Tip) If you get a point wrong, reselect the radio-button for the point, and do It again.

(Tip) If you aren’t measuring a point (e.g. the knees) then set
the popup menu to <none> and select the next point’s
radiobutton. Don’t fudge points, because they will appear
on the report and present incorrect information.

(Tip) If you need to use a different anatomical landmark
when locating, e.g. the tibial tuberosity instead of the patella,
then set the popup menu to “Tibial Tuberosity”. This makes
It easier to keep measurement points and results consistent
across VIsiIts.

The rest of the body
This Is a repeat of the face experience. Click to zoom, click to locate, go to next point.

The Floor mark
The Floor mark Is the lowest of the red dots on the reference backdrop. It is actually
about 50mm above the floor. It should appear between the feet of the
client In the AP Image, and just after the client’s ankle Iin the Lateral image.
If you cannot see the Floor mark, DON’T FUDGE IT!! Re-take the image.
The Top mark and the Floor mark tell the computer what true vertical
IS, and how many pixels there are in one centimetre or inch. Without
correct information, the results are meaningless.
Once you have located the Floor mark, you have completed locating
the AP points.

The Lateral Windowv.
Either click on the AP/Lateral swap button or use:-

Window menu [ Lateral.
Once there, selecting points Is the same as with the AP window.
| ateral




Calculating, Printing, and Viewing
When all the points are entered, hit the Calculate button. The application
will calculate the displacements and angles, and take you to the Print windowv.
Here you have the opportunity to “Save to database”. Then “Print with-

out pictures” If you want a hard copy of the results for the practice paper Calculate
records, and “Print with pictures” If you want a copy for the pa-
tient.

The report field on the Print window can be edited, and the
complete text saved to the database. Formatting is available in the
report using the buttons above the report field.

The final output to the printer can be “print-previewed”. Check the box marked
“Don’t print, just preview” to show the Print Preview window Instead of printing.

(Tip) If you want to see the derived points and lines without printing, don’t use the Calcu-
late button. Instead, go to:-

Math menu [ Calculate results
and click on the “Show derived points” and “Level lines” checkboxes.

(Tip) If you only wish to analyse the AP view (or only the Lateral view) then click on
“Calculate” without entering points on the other view. The results will be calculated for

the view you have located points on.

(Tip) You can choose to save all the images (AP image, Lateral image, and mugshot) or just

the mugshot, or no Images at all (1.e.the numerical results only). Go to:-
Options menu U Database [I your preferrred option

The default Is “Save all Images”.

(Tip) If you want to save the images, you can choose the picture quality. Go to:-
Options menu O Picture Quality I your preferred option

The default 1s “Good quality”.

(Tip) If you are printing under Windows, you may need to turn OFF the background
printing function for your printer if you want to print images.

(Info) The Report field i1s not infinite - it will only hold about 8100 characters (around 1200
words). When you exceed the limit, the application gently lets you know.

(Info) If your report carries over to two pages, then you’ll only be able to see the last page
under Print Preview.

Recalling previous results from the database

You can access the Results window once
you have entered the client’s detalls In the “Get
new person/Zpics” window. Go to:-

Window menu [ Results

This will give you a summary of the last
five visits. To see earlier results (if available),
click on the “Earlier results” button.

If you want to see the images and points that produced the results, click on the head-

Ing for the date you want. Then go to:-
Options menu [J Reload data




Recalling previous results from the database (cont’d)

You’ll be taken to the AP view where you’ll see the points that were located at that
visit. You can re-calculate the angles if required, and print out the iImages again.
(Info) This functionality 1s only available iIf the record was saved on the same platform
(Macintosh or Windows) that you are using to view the data.

Deleting a visit’s results from the database
Click on the heading for the visit you want to delete (as you’d do for recalling
the Images and points), and then hold down the Shift key. Go to:
Options menu [ Database [1 Delete Visit Record
There 1s no Undo. Be careful.

Changing client personal data
Bring up the client’s personal data as normal (see section “Entering Client Details™)
and then change the information that needs to be changed. Go to:
Options menu [ Database [1 Change Client Detalls...

(Info) The database stores each client with an internal reference number (separate from
the external reference number) which remains the same during this operation. All other
detalls can be altered, including the mugshot.

The information that Is saved Is the information that Is actually on the screen when
you select “Change Client Detalls...”

Deleting a client from the database
Bring up the client’s personal data as normal (see section “Entering Client De-
talls”) and then hold down the Shift key. Go to:
Options menu [ Database [1 Delete Client...
There 1s no Undo. Be careful.

Making a new personal database
Go to the “Get new Person/pics” window, and hold down the Shift key. Then select:-
Options menu [ Database [1 Create Personal db...
(Info) This operation wipes out the existing personal database (iIf any) which is In
the same folder as Chirometrics™, and makes a new, fresh database.
There 1s no Undo. Be careful.

Computer requirements

Macintosh users require a PowerPC running System 8.1 or better, with 24Mb availl-
able free RAM. An Imac iIs ideal.

Windows users require Windows 98, a 2Mb video card or better and a monitor set to
800 x 600 or better.

Chirometrics™ is able to open JPEG, PICT, and BMP files unassisted. Quicktime
version 4 or better, available free from Apple Computer :-

www.apple.com/quicktime/
IS required to open TIFF files. You don’t need Quicktime Pro, which Apple will try to sell
you. The Standard, free version Is just fine.

The internal hard disk should have 5SMDb free space for the application and documen-
tation, and at least 1GDb free space to accept patient data. Currently, the application stores
about 20 patient visits per megabyte of HD space, assuming the images are saved at “Av-
erage” quality.

Printing requires a colour printer (preferably photo quality) for best results.




Digital camera requirements

Digital cameras suitable for use with Chirometrics™ produce 1 megapixel images or
better, encoded as either TIFF or best-quality JPEG (850 x 1100 pixel image dimension
approx.). The images can be either landscape or portrait, and can be rotated within the
application to allow landscape-to-portrait conversion.

Cameras with higher resolutions (more megapixels) do not produce vastly better
results, as the limit on locating anatomical landmarks iIs about +/- 1Imm at best.

A 1 megapixel camera produces images with between 1 and 2mm per pixel depend-
INng on subject and framing, and this Is the best mix between camera cost, resolution, and
Image file size. However, If a higher-resolution camera is available, use i1t. Note that a
4megapixel camera produces images with between 0.5 and 1mm per pixel, for a cost about
4 times greater than the 1megapixel camera. The optical quality of a 4 megapixel camera
will be better (In general) than a lower-cost camera, and this you can assess using the
calibration assessment function detailed belowv.

Webcams or similar low-resolution (640 x 480 pixel) digital cameras are not suitable

for the task.

Assessing Camera Optical Calibration
Chirometrics™ provides a camera calibration assessment function. The user con-

structs a grid of dots similar to the Reference Backdrop, takes a picture of the grid with the
camera, and opens the image in the Camera Calibrator window.

File menu [ Camera Calibrator

The “Picture Load” button is different on this window - 1t’s shown here.

2 metres (metric)

80 inches (imperial)

The reference backdrop
dimensions

20 cm (metric)



Assessing Camera Optical Calibration (cont’d)
The top centre and floor centre reference points

are located, and a theoretical grid Is constructed by
the computer over the Image. Lines are drawn to
create a box which should intersect each dot at Its
centre.

The congruency/Zdisparity between the theo-
retical and actual dot position gives a visual indica-
tion of the amount of geometric distortion present In
the camera optical system.

There are some points to note when using a
calibrated system. Most cameras have an optical
Zoom function, which alters the optical disposition
of the lens system considerably. In order to make
the calibration consistent between sessions, never
use the zoom function. It will only cause grief. Use
the setting that the camera adopts when you turn it
on, and leave It there. That Is the best position for
the camera optics, and It’s consistent between ses-
slons.

When taking images of either the calibration
target or reqular patients, have the camera (If possi-
ble) always In the same position, preferably
mounted on a stand or tripod, directly In front of the Zoomed inspection shows
subject (not off to one side or at an angle). Have the 1 or 2 pixel position error on second left dot.
camera at about half-height, so that the centre of the

patient or calibration target is in the centre of the camera viewfinder. Frame the subject by
moving the camera towards or away from the patient, rather than by using the zoom. Try
to have the subject always stand In the same place (e.g. by drawing a box on the floor
where the subject’s feet must stay within), and try to have the subject as close to the back-
drop as possible, to minimise parallax error.

Interpreting the visual display of a calibration chart Is subjective at present. A future
version of Chirometrics™ will address the issue of re-linearising the pixel map of the
camera using mathematical methods.

The algorithm used to generate the theoretical lines on the calibration image must
round off to the nearest pixel. This produces the steppy lines you see Iin the zoomed-iIn
Image. This inevitable quantisation should be taken Into account when assessing optical
geometry. That is, one pixel off centre may be due to pixelation rather than distortion.

Theoretical linesdrawn
over actual grid dots.

Installing Chirometrics™ on Windows computers
Download the Windows version to your computer and unZIP the files to a conven-

lent folder. If you wish to use TIFF files, download QuickTime from Apple Computer.

Chirometrics™ creates a folder called “Pics” in the same folder as the application.
When the application has been registered, It creates a database of patient personal details
called “ChiroPers.rdb”, a databse of visit detalls called “Chirol.rdb”, and a preferences file
called “Chiro.pref” in the C:\WINDOWASN\ folder. If debugging is selected, Chirometrics™
writes a file called heapSize and a file called chiroLog.txt to the application folder.

Chirometrics™ Is a standalone executable. It does not install any dynamic linked
libraries (.DLL files) into your system. This means you can safely use it without worrying
that these special files needed by other applications might be altered.



Installing Chirometrics™ on Macintosh computers

Download the Macintosh version to a convenient folder. UseStuffit Expander to
decompress the files needed.

Chirometrics™ creates a folder called “Pics” in the same folder as the application.
When the application has been registered, It creates a database of patient personal details
called “ChiroPers.rdb”, a database of visit detalils called “Chirol.rdb”, and a preferences
file called “Chiro.pref” in the Preferences Folder Iin your System Folder. If debugging IS
selected, Chirometrics™ writes a file called heapSize and a file called chiroLog.txt to the
application folder.

Backing up your data

It 1Is HIGHLY recommended that you back up the database files (ChiroPers.rdb and
Chirol.rdb) at least each week, and preferably every day.

The Images are saved to the folder “Pics”, and you should consider backing them up
each day also. A backup program (like Dantz “Retrospect” for Macintosh, or “Backup”
Included with Windows) will help to ensure that you do not unintentionally lose data.

Image Quality

The following four images are JPEG files, with quality and sizes as labelled. As you
can see, the JPEG artefacts become progressively more
obvious as quality decreases.

For the original image, Best Quality from the camera is
needed. If available, TIFF format iIs preferable.

After analysis, storage space becomes the primary
concern, so the Chirometrics™ application defaults to stor-
Ing the 1Images with Good quality.

The image looks OK when printed, but locating points
on the image would be dodgy. Since the operator has al-
ready located the points, it’s not a concern. If you wish to
re-locate points on Images you have saved, consider setting
the Quality to Very Good.

Best
510k

Very Good Good Average
240k 120k 52K



Using a film camera and flatbed scanner with Chirometrics™

If the cost of a digital camera puts you off, you may wish to consider using a conven-
tional film camera and scanning the images with a flatbed scanner.

You will need to run off a roll of film (say 24 prints representing 12 clients) and ana-
lyse at the end of the day, instead of doing It at the time of service. You can instead post
out the results to your clients, or have them ready on hand for their next visit.

A camera with autofocus or manual focussing Is preferable to a fixed-focus camera.
The results are generally much better, both for sharpness of image and for optical distor-
tion.

The average print 1s 10cm x 15 cm (4 inch X 6 Inch) so scan at a minimum of 200 dpi.
Some low-cost scanners have a dodgy colour scan (OK for the quick school project or web
picture, but not good enough here), so If you notice that the colour scan is difficult to
locate points on, consider using a greyscale scan instead of colour.

Tech. support/Future improvements to Chirometrics™
Forthcoming versions of Chirometrics™ are planned to include:-
a third view for postero-anterior images,
a fourth view for analysing scans of Xray films
complete compatibility between the Macintosh and Windows database files
a more comprehensive Preferences system
If you are a registered user and have a query about any aspect of the application, or If
you would like a feature added to Chirometrics™, please email to:-
chirometrics@chirometrics.com

Version 1.1 added a logging function which assists In tracking memory usage and
disk operations. If you have a sequence of keystrokes or other operations that cause odd
behaviour, you can turn on the log. It will put a file called “ChiroLog.txt” in the same
folder as the application. In your emall describing the odd behaviour, attach the log file to
assist Iin fixing things.

You can turn logging on by going to the “Get Persons and Pics” window, holding
down the Shift key, and clicking:-

Options U Debug Files

Debug Is off by default on launching Chirometrics™.

Legal Stuff

Chirometrics™ and the Chirometrics™ logo are trademarks of Sleeping
Child Software, Sydney, Australia. Other products may be trademarks or
registered trademarks of their manufacturers; no infringement is intended by
thelr use In this user’s manual.

This User’s Manual i1s copyright ©2001-2002 Sleeping Child Software,
Sydney, Australia.
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