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HOW TO RUN OTM?

1. MAKE SURE THAT THE FOLLOWING .DAT FILES ARE IN

THE SAME DIRECTORY AS THE OTM APPLICATION

(.EXE FORMAT) :

• CARDIACRESTINGPARAMETERS.DAT

• SKELETALRESTINGPARAMETERS.DAT

2. DOUBLE CLICK ON THE OTM APPLICATION THEN WAIT

FOR THE PROGRAMME WINDOW TO LOAD UP.

OTM 
Application
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DIRECTORY ASSIGNMENT

3. THE OTM USER INTERFACE WINDOW (OXYGEN

TRANSPORT MODELLER) WILL POP UP IN ABOUT 10-30
SECONDS.

4. LOCATE THE DIRECTORY ENCLOSING THE DATA OUTPUT

FROM THE DTECT PROGRAMME (.MAT FORMAT) BY

CLICKING ON BROWSE AND SEARCHING FOR THAT

DIRECTORY ON YOUR HARD DRIVE.

5. THEN PROCEED TO THE NEXT WINDOW BY CLICKING ON

CONTINUE.
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TYPE OF O2 ANALYSIS

IN THE TISSUE TYPE WINDOW, YOU CAN CHOOSE

BETWEEN THREE TYPES OF OXYGEN SUPPLY ANALYSES

BY CLICKING ON THE APPROPRIATE PUSHBUTTON:

a) CAPILLARIES ONLY.

b) CAPILLARIES AND FIBRE OUTLINES ONLY.

c) CAPILLARIES AND FIBRE TYPES.
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ANALYSIS OF O2 SUPPLY 

BASED ON 

CAPILLARIES ONLY
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O2 ANALYSIS BASED ON 

CAPILLARIES ONLY

1. CLICK ON “CAPILLARIES ONLY”.

2. ON YOUR HARD DRIVE, LOCATE THE .MAT FILE

WHICH CONTAINS THE DATA OF THE MUSCLE IMAGE

THAT YOU WISH TO ANALYSE, THEN CLICK OPEN.

3. ONCE LOCATED, YOU SHOULD CONFIRM THAT THIS

FILE WAS PRODUCED BY DTECT.
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SPATIAL DIMENSIONS OF 

THE TISSUE SECTION

4. TYPE IN THE DIMENSIONS OF THE TISSUE CROSS

SECTION IN MICROMETERS. NOTE THAT TO

PRESERVE THE IMAGE ASPECT RATIO WE

AUTOMATICALLY CALCULATE THE OTHER TISSUE

DIMENSION ONCE ONE OF THEM IS PROVIDED BY

THE USER.

5. ONCE ALL DIMENSIONS ARE SET, CLICK

"CONTINUE" TO PROCEED.
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SETTING THE REGION OF 

INTEREST (ROI)

6. IN THE NEXT WINDOW YOU ARE ASKED TO OVERLAY A

REGION OF INTEREST ON THE TISSUE CROSS-SECTION.
CLICK HELP FOR MORE INFO ABOUT THIS.

7. CLICK THE “ROI” BUTTON TO MOUSE-CONTROL ROI BY

DRAGGING ITS EDGES. MAKE SURE ROI DOES NOT

OVERLAP THE ANY AREA THAT IS NOT SHADED IN BLUE.
THIS RESTRICTION WILL GUARANTEE THAT NO BOUNDARY

CAPILLARY DOMAINS ARE USED IN CALCULATING O2

SUPPLY INDICES SINCE THESE CAN HAVE INFINITE

VALUES.

8. WHEN DONE, DOUBLE CLICK ON ANY OF THE ROI
EDGES TO CONFIRM YOUR SELECTION. THIS SHOULD

RESULT IN ROI BEING HIGHLIGHTED IN GREEN.

9. CLICK CONTINUE TO PROCEED.
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CHOICE OF O2

SUPPLY ANALYSIS

10. IN THIS WINDOW YOU HAVE TWO OPTIONS:

A. CALCULATING MORPHOMETRIC INDICES OF

CAPILLARY OXYGEN SUPPLY.

B. MATHEMATICAL MODELLING AND NUMERICAL

SIMULATION OF PO2 ALONG WITH ITS FLUX LINES.

NOTE:

YOU CAN ALWAYS COME BACK TO THIS WINDOW

AFTER CALCULATING THE SUPPLY INDICES AND

SIMULATING THE SPATIAL DISTRIBUTION OF PO2.
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(A) MORPHOMETRIC 

INDICES

1. THIS WINDOW GENERATES

STATISTICS OF SUPPLY INDICES AND

ALLOWS THE USER TO VIEW BAR

PLOTS OF SOME INDICES.

2. CLICK HELP FOR DETAILED INFO

ON HOW TO PLOT DISTRIBUTIONS

OF INDICES AND EXPORT INDICES

IN A TEXT FILE.

3. CLICK SAVE TO EXPORT INDICES

IN A TEXT FILE AND DISTRIBUTIONS IN

THE FORM OF .PNG IMAGES.
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(B) MATHEMATICAL MODELLING 

& SIMULATION OF PO2

IN THIS WINDOW YOU SHOULD DECIDE ON A SET OF

BIOPHYSICAL PARAMETERS TO BE USED FOR PO2 SIMULATION.

1. YOU CAN EITHER KEEP THE DEFAULT PARAMETERS, EDIT

THEM OR USE YOUR OWN. CLICK "HELP" FOR MORE INFO

ON THIS.

2. CLICK CONTINUE TO PROCEED TO SPECIFYING THE

EXERCISE INTENSITY AND/OR OTHER TYPES OF FUNCTIONAL

CHARACTERISTICS.
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FUNCTIONAL CHARACTERISTICS

3. CHOOSE THE LEVEL OF EXERCISE INTENSITY. CLICK HELP

FOR MORE ON INFO.

4. CLICK CONTINUE TO PROCEED WITH GENERATING A

COMPUTATIONAL MESH. HERE THE USER IS ASKED TO

PROVIDE A PREVIOUSLY-GENERATED MESH OR TO PROCEED

WITH GENERATING A NEW ONE.
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COMPUTATIONAL 

MESH

GENERATING A NEW COMPUTATIONAL MESH MAY TAKE SOME

TIME DEPENDING ON THE COMPLEXITY OF THE TISSUE GEOMETRY.

FOR EXAMPLE, GENERATING A MESH FOR A TISSUE SECTION

HAVING ONLY 200 CAPILLARIES MAY TAKE ABOUT 10 SECONDS.

5. WHEN THE MESH GENERATION IS DONE, THE USER IS GIVEN

THE OPTION TO SAVE THE MESH FOR LATER RE-USE. THEN THE

USER WILL THEN SEE THE FOLLOWING WINDOW WHICH

SHOWS THE COMPUTATIONAL MESH.

6. CLICK HELP FOR MORE INFO OR CLICK SIMULATIONS TO

PROCEED WITH COMPUTING THE NUMERICAL SOLUTION OF

THE MODEL.
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SIMULATION OF 

OXYGEN TRANSPORT

SIMULATION OF OXYGEN TRANSPORT IN THE MUSCLE CROSS SECTION

MAY TAKE SOME TIME DEPENDING ON THE COMPLEXITY OF THE TISSUE

GEOMETRY AND THE INTENSITY AND HETEROGENEITY OF THE

FUNCTIONAL CHARACTERISTICS. FOR EXAMPLE, SIMULATING O2

TRANSPORT FOR A TISSUE SECTION HAVING 200 FIBRES MAY TAKE

ABOUT 1 TO 16 MINUTES DEPENDING ON THE INTENSITY OF THE EXERCISE

LEVEL.

7. ONCE THE SIMULATION IS OVER THIS WINDOW WILL BE SHOWN.
HERE THE USER VIEWS A HEAT MAP THAT SIMULATES THE PO2

SPATIAL DISTRIBUTION AS A COMPUTATIONAL SOLUTION OF THE

TRANSPORT MODEL. NOTE: THE USER CAN ADJUST THE SCALE OF

THE COLOR BAR TO HIGHLIGHT ANY SPATIAL VARIATION IN PO2.

8. CLICK HELP FOR DETAILS ON HOW TO DEAL WITH THIS WINDOW

(EXPORTING PO2 HEAT MAP AND STATISTICS, ETC).

9. CLICK CONTINUE TO PROCEED WITH GENERATING PO2 FLUX

LINES. CAREFULLY READ THE HELP MENU BEFORE DOING SO.
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SIMULATION OF 

OXYGEN FLUX LINES

10. UPON PROCEEDING TO THIS PART, THE USER WILL BE PROMPTED TO

ENTER VALUES FOR A SET OF PARAMETERS. THESE ARE NEEDED TO

SOLVE FOR THE FLUX LINES (REFER TO THE HELP MENU OF THE

PREVIOUS WINDOW). YOU MAY KEEP THE DEFAULT VALUES AND

PROCEED.

11. IF ALL GOES WELL, THE FLUX LINE WINDOW SHOULD LOOK SIMILAR TO

THIS PICTURE.

12. IF QUALITY/QUANTITY OF THE FLUX LINES IS NOT GOOD ENOUGH,
CLOSE THIS WINDOW AND GO BACK TO THE PREVIOUS ONE TO ADJUST

THE PARAMETERS.

13. CHOOSING NEW VALUES REQUIRES TRIAL/ERROR BEFORE ONE CAN

GET SMOOTH AND/OR COMPLETE FLUX LINES. HENCE, IT IS ADVISABLE

TO USE AS FEW FLUX LINES PER CAPILLARY AS POSSIBLE (4 IS PERFECT).
THAT WAY THE COMPUTATIONAL TIME WILL BE SHORT. ONCE YOU

OBTAIN AN ACCEPTABLE RESULT, YOU MAY WISH TO INCREASE THE

NUMBER OF FLUX LINES PER CAPILLARY (SAY 16, 36, ETC).

14. CLICK HELP FOR DETAILS ABOUT THIS WINDOW OR CLICK SAVE
FIGURE TO EXPORT THE FLUX LINES IN A .PNG IMAGE.

Note that there is no "Trapping Regions" functionality at this time.
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ANALYSIS OF O2 SUPPLY 

BASED ON 

CAPILLARIES & FIBRES ONLY
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O2 ANALYSIS BASED ON 

CAPILLARIES & FIBRES ONLY

1. CLICK ON “CAPILLARIES & FIBRES ONLY”.

2. ON YOUR HARD DRIVE, LOCATE THE .MAT FILE WHICH

CONTAINS THE DATA OF THE MUSCLE IMAGE THAT YOU

WISH TO ANALYSE, THEN CLICK OPEN.

3. ONCE LOCATED, YOU WILL HAVE A CHANCE TO

DOUBLE-CHECK AND EDIT THE CAPILLARY AND FIBRE

ASSIGNMENTS.
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CHECK FIBRE AND CAPILLARY 

ASSIGNMENTS
4. WHEN PROMPTED TO CHECK, IT IS

PREFERABLE TO CLICK ON “YES”.

5. LOCATE THE IMAGE OF THE STAINED

SECTION TO COMPARE AGAINST THE

FIBRE AND CAPILLARY ASSIGNMENTS,
THEN CLICK OPEN.

6. IF YOU WISH TO ADD, DELETE OR EDIT

FIBRES OR CAPILLARIES REFER TO

PAGES 44-48 FOR DETAILED

INSTRUCTIONS.

7. IF YOU WISH TO PROCEED WITH THE

CURRENT OR MODIFIED ASSIGNMENT

PRESS ENTER WHILE FIGURE 2 IS

SELECTED.
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REMOVING IMAGE PROCESSING 

ARTEFACTS AND SMOOTHING

8. TO DOUBLE CHECK THE SMOOTHING

OF FIBRE OUTLINES AND REMOVAL OF

IMAGE ARTEFACTS CLICK PREVIEW.

IT IS PREFERABLE TO LEAVE ALL VALUES

AND ASSIGNMENTS UNCHANGED.

9. THIS WILL BRING UP THE WINDOW ON

THE LEFT. IN THIS WINDOW, CLICK

HELP FOR INFO ON HOW TO

PROCEED. CLICK ACCEPT TO

CLOSE THIS WINDOW AND RETURN TO

THE ONE ON THE RIGHT.

10. IF YOU ARE SATISFIED WITH THE

SMOOTHING PROCESS, CLICK

CONTINUE TO PROCEED.
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SPATIAL DIMENSIONS OF 

THE TISSUE SECTION

11. TYPE IN THE DIMENSIONS OF THE TISSUE CROSS

SECTION IN MICROMETERS. NOTE THAT TO

PRESERVE THE IMAGE ASPECT RATIO WE

AUTOMATICALLY CALCULATE THE OTHER

TISSUE DIMENSION ONCE ONE OF THEM IS

PROVIDED BY THE USER.

12. ONCE ALL DIMENSIONS ARE SET, CLICK

"CONTINUE" TO PROCEED.
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SETTING THE REGION OF 

INTEREST (ROI)

13. IN THE NEXT WINDOW YOU ARE ASKED TO OVERLAY A

REGION OF INTEREST ON THE TISSUE CROSS-SECTION.
CLICK HELP FOR MORE INFO ABOUT THIS.

14. CLICK THE “ROI” BUTTON TO MOUSE-CONTROL ROI BY

DRAGGING ITS EDGES. MAKE SURE ROI DOES NOT

OVERLAP THE ANY AREA THAT IS NOT SHADED IN BLUE.
THIS RESTRICTION WILL GUARANTEE THAT NO BOUNDARY

CAPILLARY DOMAINS ARE USED IN CALCULATING O2

SUPPLY INDICES SINCE THESE CAN HAVE INFINITE

VALUES.

15. WHEN DONE, DOUBLE CLICK ON ANY OF THE ROI
EDGES TO CONFIRM YOUR SELECTION. THIS SHOULD

RESULT IN ROI BEING HIGHLIGHTED IN GREEN.

16. CLICK CONTINUE TO PROCEED.
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CHOICE OF SUPPLY 

ANALYSIS

17. IN THIS WINDOW YOU HAVE TWO OPTIONS:

A. CALCULATING MORPHOMETRIC INDICES OF

CAPILLARY OXYGEN SUPPLY.

B. MATHEMATICAL MODELLING AND NUMERICAL

SIMULATION OF PO2 ALONG WITH ITS FLUX LINES.

NOTE: 

YOU CAN ALWAYS COME BACK TO THIS WINDOW

AFTER CALCULATING THE SUPPLY INDICES AND

SIMULATING THE SPATIAL DISTRIBUTION OF PO2.
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(A) MORPHOMETRIC 

INDICES

1. THIS WINDOW GENERATES STATISTICS

OF SUPPLY INDICES AND ALLOWS THE

USER TO VIEW BAR PLOTS OF SOME

INDICES.

2. CLICK HELP FOR DETAILED INFO ON

HOW TO PLOT DISTRIBUTIONS OF

INDICES AND EXPORT INDICES IN A

TEXT FILE.

3. CLICK SAVE TO EXPORT INDICES IN

A TEXT FILE AND DISTRIBUTIONS IN THE

FORM OF .PNG IMAGES.
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(B) MATHEMATICAL MODELLING 

& SIMULATION OF PO2

1. IN THIS WINDOW YOU SHOULD DECIDE ON A SET OF

BIOPHYSICAL PARAMETERS TO BE USED FOR PO2

SIMULATION.

2. YOU CAN EITHER KEEP THE DEFAULT PARAMETERS, EDIT

THEM OR USE YOUR OWN. CLICK "HELP" FOR MORE INFO

ON THIS.

3. CLICK CONTINUE TO PROCEED TO SPECIFYING THE

EXERCISE INTENSITY AND/OR OTHER TYPES OF FUNCTIONAL

CHARACTERISTICS.
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FUNCTIONAL CHARACTERISTICS

4. IN THIS WINDOW THE USER IS GIVEN OPTIONS FOR SETTING THE

FOLLOWING FUNCTIONAL CHARACTERISTICS (CLICK HELP FOR

MORE INFO):

a) EXERCISE INTENSITY

b) HETEROGENEITY IN DIFFUSIVE PARAMETERS (NOTE: HAS NO

EFFECT FOR THIS TISSUE ANALYSIS)

c) EXTENT OF FIBRE-FIBRE DIFFERENTIAL EXTRACTION OF O2 (NOTE:
HAS NO EFFECT FOR THIS TISSUE ANALYSIS)

5. CLICK CONTINUE TO PROCEED WITH GENERATING A

COMPUTATIONAL MESH.
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COMPUTATIONAL 

MESH

6. GENERATING A NEW COMPUTATIONAL MESH MAY TAKE

SOME TIME DEPENDING ON THE COMPLEXITY OF THE

TISSUE GEOMETRY. FOR EXAMPLE, GENERATING A MESH

FOR A TISSUE SECTION HAVING 200 FIBRES MAY TAKE

ABOUT 6 MINUTES.

7. WHEN THE MESH GENERATION IS DONE, THE USER IS

GIVEN THE OPTION TO SAVE THE MESH FOR LATER RE-

USE.

8. THEN THE USER WILL THEN SEE THE FOLLOWING WINDOW

WHICH SHOWS THE COMPUTATIONAL MESH.

9. CLICK HELP FOR MORE INFO OR CLICK

SIMULATIONS TO PROCEED WITH COMPUTING THE

NUMERICAL SOLUTION OF THE MODEL.
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SIMULATION OF 

OXYGEN TRANSPORT

10. SIMULATION OF OXYGEN TRANSPORT IN MUSCLE CROSS SECTIONS

MAY TAKE SOME TIME DEPENDING ON THE COMPLEXITY OF THE

TISSUE GEOMETRY AND THE INTENSITY AND HETEROGENEITY OF THE

FUNCTIONAL CHARACTERISTICS. FOR EXAMPLE, SIMULATING O2

TRANSPORT FOR A TISSUE SECTION HAVING 200 FIBRES MAY TAKE

ABOUT 1 TO 16 MINUTES DEPENDING ON THE INTENSITY OF THE

EXERCISE LEVEL.

11. ONCE THE SIMULATION IS OVER THIS WINDOW WILL BE SHOWN.
HERE THE USER VIEWS A HEAT MAP THAT SIMULATES THE PO2

SPATIAL DISTRIBUTION AS A COMPUTATIONAL SOLUTION OF THE

TRANSPORT MODEL. NOTE: THE USER CAN ADJUST THE SCALE OF

THE COLOR BAR TO HIGHLIGHT ANY SPATIAL VARIATION IN PO2.

12. CLICK HELP FOR DETAILS ON HOW TO DEAL WITH THIS WINDOW

(EXPORTING PO2 HEAT MAP AND STATISTICS, ETC).

13. CLICK CONTINUE TO PROCEED WITH GENERATING PO2 FLUX

LINES. CAREFULLY READ THE HELP MENU BEFORE DOING SO.

28



SIMULATION OF 

OXYGEN FLUX LINES

14. UPON PROCEEDING TO THIS PART, THE USER WILL BE PROMPTED TO

ENTER VALUES FOR A SET OF PARAMETERS. THESE ARE NEEDED TO

SOLVE FOR THE FLUX LINES (REFER TO THE HELP MENU OF THE

PREVIOUS WINDOW). YOU MAY KEEP THE DEFAULT VALUES AND

PROCEED.

15. IF ALL GOES WELL, THE FLUX LINE WINDOW SHOULD LOOK SIMILAR TO

THIS PICTURE.

16. IF QUALITY/QUANTITY OF THE FLUX LINES IS NOT GOOD ENOUGH,
CLOSE THIS WINDOW AND GO BACK TO THE PREVIOUS ONE TO ADJUST

THE PARAMETERS.

17. CHOOSING NEW VALUES REQUIRES TRIAL/ERROR BEFORE ONE CAN

GET SMOOTH AND/OR COMPLETE FLUX LINES. HENCE, IT IS ADVISABLE

TO USE AS FEW FLUX LINES PER CAPILLARY AS POSSIBLE (4 IS PERFECT).
THAT WAY THE COMPUTATIONAL TIME WILL BE SHORT. ONCE YOU

OBTAIN AN ACCEPTABLE RESULT, YOU MAY WISH TO INCREASE THE

NUMBER OF FLUX LINES PER CAPILLARY (SAY 16, 36, ETC).

18. CLICK HELP FOR DETAILS ABOUT THIS WINDOW OR CLICK SAVE
FIGURE TO EXPORT THE FLUX LINES IN A .PNG IMAGE.

Note that there is no "Trapping Regions" functionality in this version.
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ANALYSIS OF O2 SUPPLY 

BASED ON 

CAPILLARIES & FIBRE TYPES
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O2 ANALYSIS BASED ON 

CAPILLARIES & FIBRE TYPES

1. CLICK ON “CAPILLARIES & FIBRE TYPES”.

2. ON YOUR HARD DRIVE, LOCATE THE .MAT FILE

WHICH CONTAINS THE DATA OF THE MUSCLE IMAGE

THAT YOU WISH TO ANALYSE, THEN CLICK OPEN.

3. ONCE LOCATED, YOU WILL HAVE A CHANCE TO

DOUBLE-CHECK AND EDIT THE CAPILLARY, FIBRE AND

FIBRE TYPE ASSIGNMENTS.
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CHECK FIBRE AND CAPILLARY 

ASSIGNMENTS
4. WHEN PROMPTED TO CHECK, IT IS

PREFERABLE TO CLICK ON “YES” IF

IN DOUBT.

5. LOCATE THE IMAGE OF THE STAINED

SECTION TO COMPARE AGAINST THE

FIBRE AND CAPILLARY

ASSIGNMENTS, THEN CLICK OPEN.

6. IF YOU WISH TO ADD, DELETE OR

EDIT FIBRES OR CAPILLARIES REFER

TO PAGES 44-48 FOR DETAILED

INSTRUCTIONS.

7. IF YOU WISH TO PROCEED WITH THE

CURRENT ASSIGNMENT CLICK ON

ENTER WHILE FIGURE 2 IS

SELECTED.
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CHECK FIBRE TYPES 

ASSIGNMENT

ONCE FINISHED FROM CHECKING THE

CAPILLARIES AND FIBRE OUTLINES, YOU WILL BE

PROMPTED TO CHECK THE ASSIGNMENT OF

FIBRE TYPES.

8. IF YOU WISH TO EDIT THE FIBRE TYPE OF ANY

FIBRE, RIGHT-CLICK THE DESIRED FIBRE AND

CHOOSE THE APPROPRIATE FIBRE TYPE

FROM THE MENU.

9. IF YOU WISH TO PROCEED WITH THE

CURRENT OR MODIFIED ASSIGNMENT PRESS

ENTER WHILE THE FIGURE IS SELECTED.
The Color code used for fibre types: 

black = type I gray = type IIa,
white = type IIb green = unassigned
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REMOVING IMAGE PROCESSING 

ARTEFACTS AND SMOOTHING

10. TO DOUBLE CHECK THAT THE

SMOOTHING OF FIBRE OUTLINES

AND REMOVAL OF IMAGE

ARTEFACTS CLICK PREVIEW. IT IS

PREFERABLE TO LEAVE ALL VALUES

AND ASSIGNMENTS UNCHANGED.

11. THIS WILL BRING UP THE WINDOW

ON THE LEFT. IN THIS WINDOW,

CLICK HELP FOR INFO ON HOW

TO PROCEED. CLICK ACCEPT TO

CLOSE THIS WINDOW AND RETURN

TO THE ONE ON THE RIGHT.

12. IF YOU ARE SATISFIED WITH THE

SMOOTHING PROCESS, CLICK

CONTINUE TO PROCEED.
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SPATIAL DIMENSIONS 

OF THE TISSUE SECTION

13. TYPE IN THE DIMENSIONS OF THE TISSUE CROSS

SECTION IN MICROMETERS. NOTE THAT TO

PRESERVE THE IMAGE ASPECT RATIO WE

AUTOMATICALLY CALCULATE THE OTHER

TISSUE DIMENSION ONCE ONE OF THEM IS

PROVIDED BY THE USER.

14. ONCE ALL DIMENSIONS ARE SET, CLICK

"CONTINUE" TO PROCEED.

35



SETTING THE REGION OF 

INTEREST (ROI)

15. IN THE NEXT WINDOW YOU ARE ASKED TO OVERLAY A

REGION OF INTEREST ON THE TISSUE CROSS-SECTION.
CLICK HELP FOR MORE INFO ABOUT THIS.

16. CLICK THE “ROI” BUTTON TO MOUSE-CONTROL ROI BY

DRAGGING ITS EDGES. MAKE SURE ROI DOES NOT

OVERLAP THE ANY AREA THAT IS NOT SHADED IN BLUE.
THIS RESTRICTION WILL GUARANTEE THAT NO BOUNDARY

CAPILLARY DOMAINS ARE USED IN CALCULATING O2

SUPPLY INDICES SINCE THESE CAN HAVE INFINITE

VALUES.

17. WHEN DONE, DOUBLE CLICK ON ANY OF THE ROI
EDGES TO CONFIRM YOUR SELECTION. THIS SHOULD

RESULT IN ROI BEING HIGHLIGHTED IN GREEN.

18. CLICK CONTINUE TO PROCEED.
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CHOICE OF SUPPLY 

ANALYSIS

19. IN THIS WINDOW YOU HAVE TWO OPTIONS:

A. CALCULATING MORPHOMETRIC INDICES OF

CAPILLARY OXYGEN SUPPLY.

B. MATHEMATICAL MODELLING AND NUMERICAL

SIMULATION OF PO2 ALONG WITH ITS FLUX LINES.

NOTE:

YOU CAN ALWAYS COME BACK TO THIS WINDOW

AFTER CALCULATING THE SUPPLY INDICES AND

SIMULATING THE SPATIAL DISTRIBUTION OF PO2.

37



(A) MORPHOMETRIC 

INDICES

1. THIS WINDOW GENERATES

STATISTICS OF SUPPLY INDICES

AND ALLOWS THE USER TO VIEW

BAR PLOTS OF SOME INDICES.

2. CLICK HELP FOR DETAILED INFO

ON HOW TO PLOT DISTRIBUTIONS

OF INDICES AND EXPORT INDICES

IN A TEXT FILE.

3. CLICK SAVE TO EXPORT INDICES

IN A TEXT FILE AND DISTRIBUTIONS

IN THE FORM OF .PNG IMAGES.
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(B) MATHEMATICAL MODELLING 

& SIMULATION OF PO2 

1. IN THIS WINDOW YOU SHOULD DECIDE ON A SET OF

BIOPHYSICAL PARAMETERS TO BE USED FOR PO2

SIMULATION.

2. YOU CAN EITHER KEEP THE DEFAULT PARAMETERS, EDIT

THEM OR USE YOUR OWN. CLICK "HELP" FOR MORE INFO

ON THIS.

3. CLICK CONTINUE TO PROCEED TO SPECIFYING THE

EXERCISE INTENSITY AND/OR OTHER TYPES OF FUNCTIONAL

CHARACTERISTICS.
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FUNCTIONAL CHARACTERISTICS

4. IN THIS WINDOW THE USER IS GIVEN OPTIONS FOR SETTING

THE FOLLOWING FUNCTIONAL CHARACTERISTICS (CLICK

HELP FOR MORE INFO):

a) EXERCISE INTENSITY

b) HETEROGENEITY IN DIFFUSIVE PARAMETERS

c) EXTENT OF FIBRE-FIBRE DIFFERENTIAL EXTRACTION OF O2

5. CLICK CONTINUE TO PROCEED WITH GENERATING A

COMPUTATIONAL MESH.
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COMPUTATIONAL 

MESH

6. GENERATING A NEW COMPUTATIONAL MESH MAY TAKE

SOME TIME DEPENDING ON THE COMPLEXITY OF THE

TISSUE GEOMETRY. FOR EXAMPLE, GENERATING A MESH

FOR A TISSUE SECTION HAVING 200 FIBRES MAY TAKE

ABOUT 6 MINUTES.

7. WHEN THE MESH GENERATION IS DONE, THE USER IS

GIVEN THE OPTION TO SAVE THE MESH FOR LATER RE-

USE.

8. THEN THE USER WILL THEN SEE THE FOLLOWING WINDOW

WHICH SHOWS THE COMPUTATIONAL MESH.

9. CLICK HELP FOR MORE INFO OR CLICK

SIMULATIONS TO PROCEED WITH COMPUTING THE

NUMERICAL SOLUTION OF THE MODEL.
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SIMULATION OF 

OXYGEN TRANSPORT

10. SIMULATION OF OXYGEN TRANSPORT IN THE MUSCLE CROSS SECTION

MAY TAKE SOME TIME DEPENDING ON THE COMPLEXITY OF THE TISSUE

GEOMETRY AND THE INTENSITY AND HETEROGENEITY OF THE

FUNCTIONAL CHARACTERISTICS. FOR EXAMPLE, SIMULATING O2

TRANSPORT FOR A TISSUE SECTION HAVING 200 FIBRES MAY TAKE

ABOUT 1 TO 16 MINUTES DEPENDING ON THE INTENSITY OF THE

EXERCISE LEVEL.

11. ONCE THE SIMULATION IS OVER THIS WINDOW WILL BE SHOWN. HERE

THE USER VIEWS A HEAT MAP THAT SIMULATES THE PO2 SPATIAL

DISTRIBUTION AS A COMPUTATIONAL SOLUTION OF THE TRANSPORT

MODEL. NOTE: THE USER CAN ADJUST THE SCALE OF THE COLOR BAR

TO HIGHLIGHT ANY SPATIAL VARIATION IN PO2.

12. CLICK HELP FOR DETAILS ON HOW TO DEAL WITH THIS WINDOW

(EXPORTING PO2 HEAT MAP AND STATISTICS, ETC).

13. CLICK CONTINUE TO PROCEED WITH GENERATING PO2 FLUX LINES.
CAREFULLY READ THE HELP MENU BEFORE DOING SO.
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SIMULATION OF 

OXYGEN FLUX LINES

14. UPON PROCEEDING TO THIS PART, THE USER WILL BE PROMPTED TO

ENTER VALUES FOR A SET OF PARAMETERS. THESE ARE NEEDED TO

SOLVE FOR THE FLUX LINES (REFER TO THE HELP MENU OF THE

PREVIOUS WINDOW). YOU MAY KEEP THE DEFAULT VALUES AND

PROCEED.

15. IF ALL GOES WELL, THE FLUX LINE WINDOW SHOULD LOOK SIMILAR TO

THIS PICTURE.

16. IF QUALITY/QUANTITY OF THE FLUX LINES IS NOT GOOD ENOUGH, 
CLOSE THIS WINDOW AND GO BACK TO THE PREVIOUS ONE TO ADJUST

THE PARAMETERS.

17. CHOOSING NEW VALUES REQUIRES TRIAL/ERROR BEFORE ONE CAN

GET SMOOTH AND/OR COMPLETE FLUX LINES. HENCE, IT IS ADVISABLE

TO USE AS FEW FLUX LINES PER CAPILLARY AS POSSIBLE (4 IS PERFECT). 
THAT WAY THE COMPUTATIONAL TIME WILL BE SHORT. ONCE YOU

OBTAIN AN ACCEPTABLE RESULT, YOU MAY WISH TO INCREASE THE

NUMBER OF FLUX LINES PER CAPILLARY (SAY 16, 36, ETC).

18. CLICK HELP FOR DETAILS ABOUT THIS WINDOW OR CLICK SAVE 
FIGURE TO EXPORT THE FLUX LINES IN A .PNG IMAGE.

Note that there is no "Trapping Regions" functionality in this version.
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EDITING FIBRE & CAPILLARY 

ASSIGNMENT

44



HOW TO CHECK FIBRE AND CAPILLARY ASSIGNMENTS?

WHEN PROCEEDING TO CHECK

CAPILLARY AND FIBRE ASSIGNMENT,

TWO WINDOWS WILL POP UP WITH THE

LEFT-HAND ONE SHOWING THE ORIGINAL

STAINED IMAGE FOR COMPARISON.

IN THE RIGHTHAND WINDOW YOU CAN

RIGHT-CLICK OVER FIBERS, CAPILLARIES,

OR INTERSTITIAL SPACES FOR AVAILABLE

EDITING OPTIONS (SEE NEXT SLIDES).
WHEN DONE FROM EDITING, HIT ENTER

WHILE THE RIGHT-HAND WINDOW IS

ACTIVE/SELECTED.
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(1) EDITING CAPILLARIES

1. TO EDIT A CAPILLARY LOCATION RIGHT-CLICK

OVER THAT CAPILLARY AND CHOOSE EDIT.

2. MOVE THE CROSS POINTER TO THE DESIRED

LOCATION THEN LEFT-CLICK.

3. PRESS AND HOLD LEFT-CLICK TO DRAG THE

NEWLY CREATED CAPILLARY AROUND.

4. RIGHT-CLICK TO FIX AND ACCEPT THE NEW

CAPILLARY LOCATION.

5. RIGHT-CLICK AND CHOOSE DELETE TO REMOVE

THE CAPILLARY.
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(2) EDITING FIBRES

1. TO ERASE A FIBRE, RIGHT-CLICK IT AND CHOOSE

DELETE.

2. TO MODIFY THE FIBRE OUTLINE RIGHT-CLICK IT

AND CHOOSE EDIT.

a) WHEN THE POINTER TURNS INTO A CROSS,

PRESS-HOLD THE LEFT-CLICK AND DRAG THE

POINTER TO TRACE THE DESIRED OUTLINE.

b) THERE IS NO NEED TO CLOSE UP YOUR TRACE.

INSTEAD, JUST UNHOLD WHEN THE POINTER IS

NEAR THE STARTING POINT.

3. WHEN FINISHED RIGHT-CLICK OVER THE NEWLY

CREATED FIBRE.
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(2) EDITING INTERSTITIAL SPACES

1. RIGHT-CLICK ON THE DESIRED LOCATION.

2. CHOOSE ADD TO ADD A NEW CAPILLARY OR

FIBRE.

3. FOLLOW THE SAME PROCEDURE FOR EDITING

CAPILLARIES AND FIBRES (SEE PREVIOUS SLIDES).
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