Questions:

What roles do individual legs play in turning? (velocity, heading, pitch, roll; changes - leg angle, duty cycle)

What is the most effective 1 leg turning method?

How can legs be used together to affect turning? (2 legs, 3 legs, more?)

What combinations of legs are effective for turning methods?

How should these combinations be altered? (linear/exp, geometric/isometric)

Approach:

Identify the effects of individual leg changes

Investigate the effects of 2 leg changes

-Use results of 1 leg tests to guide 2 leg investigations

-Investigate full realm of 2 leg changes, with more attention to certain areas

-Vary by different values (geometric/isometric) for high potential combinations

Investigate effects of 3 leg combinations 

-Use results of 1 and 2 leg tests to guide 3 leg investigations

In the following procedures, LA represents leg angle and DC stands for duty cycle.  The testing can be divided into 4 sections for leg changes (individual or single parameter on one leg, ipsilateral or legs on same side, contralateral or legs on opposite sides on same row (front/mid/rear), and diagonal or legs on opposite sides and different rows).  To reduce the amount of testing, only one side of the body was used to generate the test cases, with the thought that similar tests on the opposite side will produce a similar turns in the opposite direction.

Procedure:

-NOTE: Legs numbered L to R from top to bottom, 0 to 5

Individual

 1) Try LA and DC changes (2 levels, +ve/-ve) for individual ipsilateral legs

-LAi±


DCi± 

-4 tests per leg, 3 legs =>12 tests

Ipsilateral

2) Try LA and DC (2 levels) for pairs of ipsilateral legs

-LAi± & LAj±

LAi± & DCi±

LAi± & DCj±

-DCi± & DCj±

DCi± & LAj± 

(5 groups)

-3 pair combos, 4 per group, 5 groups => 60 tests

-NOTE: i and j are different legs on the same side, ie. LAi± & LAj± means leg angles changes for 2 separate same side legs

Contralateral

3) Similar to #2 for contralateral legs =>48 tests

-(Leg pair #s: 0+1, 2+3, 4+5)

-LAi± & LAj±

LAi± & DCj±

-DCi± & DCj±

LAi± & DCi±

 (4 groups)

Diagonal

4) Similar to #2 for 1st and 2nd diagonal legs => 48 tests

-1st diag (Leg pair #s: 1+2,3+4), 2nd diag (Leg pair #s: 1+4) - (3 pair combos)

-LAi± & LAj±

LAi± & DCj±

-DCi± & DCj±

LAj± & DCi±

 (4 groups)

Other

5) Try subset of 3 leg combinations based on individual and 2 leg results

6) Investigate traditional 3 leg combinations (if not already high potential)

-Geometric Ipsilateral - follow intersection point on grid (3x3, 4x4, 5x5)

-NOTE: Use reasonable constraints on grid to provide stable forward motion

-NOTE: Can use gradients along various grid lines to characterize turn performance

-Geometric Tripod – same as geom. ips.

-Isometric Ipsilateral – change angles by same amount (current method), characterize gradient behavior (+ve & -ve changes, 5 points each => 10 tests)

-Isometric Tripod – same as iso. ips.

7) Consider using more than 3 legs, if this seems beneficial at this point 

#) More in depth investigations for high potential areas, as necessary

NOTE: 1 leg with 2 changes (LA&DC) => grouped by legs or changes (1 leg with 2 changes or 2 changes on 1 leg)

-CHOICE: group by # of changes

