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The following is a proposal for the design of the player evaluation combine. This proposal

outlines the combine structure including the specific testing processes for both basic shared

functions and for specific advanced techniques. A systematic and weighted grading system

based on desired performance goals will be used to evaluate the players fulfillment of

proposed design specifications. Players will be evaluated both on their basic functions and

according to their special abilities. Human impact on player performance has been eliminated

where possible.

Basic Functionality Testing:

The combine will consist of two segments. The first will be the basic functionality testing of

each player.

1. Speed/Acceleration (45 minutes)

a. Dash test from max speed - This test will measure the time it takes the player to travel

94/3 ft at full speed and will give a good indication of the player's top speed. Each player will

be driven at full motor speed from a spot 15 ft in front of the starting line. The 15 feet of run-

up is intended to allow the players to reach their top speed before entering the timed

distance. The time will only be started once the player crosses the starting line. The timer

will be stopped after the player travels 94/3 feet from the start line. The existing segments on

the playing field1 will be used for ease of testing. See Figure 1. Straight line speed varies in

importance from position to position and therefore performance goals vary by position. The

Combine Test Values Sheet in the appendix shows performance goals for each test by

position. Players will be assessed on performance according to the Grading Sheet

(Appendix).



Figure 1: Speed Tests

b. Straight-line deviation - This test will evaluate a player's ability to drive in a straight

line. This test will occur simultaneously to the dash test from max speed. A center line will be

taped off along the path for the max speed test that is perpendicular to the field division lines.

The player will be driven without orientation correction during this test and the players

deviation from the center line, d, will be measured at the finish line. See Figure 2. Each

player will be assessed according to the Grading Sheet.

Figure 2: Detail of Straight-line Deviation Test

c. Dash test from rest - This test will expand on the previous test and allow the acceleration

of each player to be evaluated. From rest, each player will be driven in a straight line at full

motor power for a length of the End Zone (15 ft)1. Combine officials will record the time.

See Figure 1. The desired times against which each player will be evaluated are listed in the



Combine Test Values Sheet. Acceleration is valuable in evaluating a players ability to

effectively maneuver during a play.

2. Maneuverability (5 minutes)

a. 360° Turn - This test will evaluate a player's ability to quickly change direction. Each

player will be timed as they spin in a 360° pattern. Desired times by position are listed in the

Combine Test Values Sheet. This test will allow the turn rate to be determined which is

important in assessing a player's ability to react during play and continue following the

action.

Advanced Functionality Testing:

The second segment of the combine will be the advanced performance testing for the

specialized roles of players. Testing will focus on six positions: quarterbacks, receivers,

running backs, linemen, punters, and kickers. Some of the testing will require the cooperation

from multiple positions.

1. Quarterbacks (30 minutes)

a. Center exchange - This test will consist of the programmed exchange from the center to

the quarterback. A successful exchange will be considered one in which the ball transits from

the center to being "held1" by the quarterback in under 3 s. The exchange will be attempted

20 times. QB and center will be evaluated according to a desired success rate of 85 %. This

test will assess center exchange's viability and reliability for play. Note: testing will only be

performed between the center and QB for each respective team due to the special design and

programming required.

b. Accuracy - This test will evaluate the QB's accuracy throwing the football. The QB

being tested will be positioned at two distances (10 ft and 25 ft) away from a receiver. The

QB will aim either with an automatic system if present or will be oriented by the human

controllers. The human controllers will be able to take calibration shots prior to the testing to

ensure proper alignment. The QB will then "throw" the ball 15 times at each location. A

completed pass will be one in which a catch1 is made; that is, the ball hits the receiver before

it hits the ground. A completion percentage greater than 60 % will be considered the desired



value with the full grade according to the Grading Sheet. This test ensures that the QB has a

reliable accuracy needed for passing plays to be effective.

c. Arm Strength - This test will evaluate the QB's achievable distance throwing the ball.

The QB will throw the ball as far as possible from a set marker. The spot where the ball first

hits the ground will be marked and the distance from the QB to this spot will be measured.

The distance through the air will be judged based on a desired distance of 30 ft. Throwing

distance is an important criteria in creating an effective passing attack.

2. Receivers (30 minutes)

a. Route Running - Each receiver will have at least 2 predetermined routes as part of

preprogrammed plays: a 15 ft "hitch" (receiver goes out 15 ft and then turns toward the line

of scrimmage) and an 10 ft "in" route (receiver goes 10 ft from line of scrimmage, goes 10 ft

toward the center of the field, stops, and then turns toward the line of scrimmage). This test

will evaluate reliability of those routes. Each receiver will "run" the two routes and will be

assessed according to the Grading Sheet based on time and distance from the correct endpoint

of the route. See Figure 2. The Combine Test Values Sheet lists desired values for grading.

This test will ensure precise routes which will allow preprogrammed plays to work.

Figure 2: Receiver Routes

3. Running Backs (15 minutes)

a. Hand-off - This test will consist of the hand-off from the QB to the running back. A

successful hand-off will be considered one in which the receiver obtains the ball and "holds1"

it without the ball touching the ground and travels 5 ft up field without dropping the ball. The

hand-off will be attempted 20 times. For this test the desired success rate of will be 85 %.



4. Linemen (15 minutes)

a. Strength test - This test will evaluate the torque exerted by the motor/tire combination.

Each lineman will be attached to a weight rack via pulley system and harness, very similar to

common workout machines (Figure 3). Each lineman will take two attempts at three different

weights of 5 lb, 10 lb, and 15 lb. The weight will not be maxed out to avoid burning out the

motor. A successful lift will be one in which the player travels one foot within 5 seconds of

starting the pull. The player will be assessed according to the Grading Sheet.

Figure 3: Lineman Strength Pull Apparatus

5. Punter (15 minutes)

a. Punt quality - This test will evaluate the punter's accuracy and distance. Each punter will

punt the ball 15 times. The desired average distance from the line of scrimmage is 94/3 ft and

the desired time in the air is 3 s. Also punting parallel to the sideline and between the hash

marks1, the ball must not cross either sideline to be considered a successful. An 80 % success

rate will be considered the desired rate. This test will ensure that the punter can be effective

in its role.

6. Kicker (15 minutes)

a. Kick quality - Each kicker will kick the ball from 94/3 feet from the goal line and in the

middle of the field. A successful kick will be one that counts for points1. Figure 4 shows the

test setup. A success rate 80% on 15 trials will be considered the desired value for evaluating

the kicker. This test will ensure that field goals will be a reliable method of scoring and that

the kicker can reliably kick extra points.



Figure 4: Kick Quality Test

b. Kickoff quality - This test will evaluate the kicker's accuracy and distance on kickoffs.

The test will consist of standard kickoffs as described in the rules1. The kicker will be

evaluated based on a desired distance of 94/3 ft and will be assessed a penalty if the time in

the air is less than 2 s or if the ball crosses either sideline. A desired success rate of 80% will

be used for evaluation. This test will ensure that the kicker can effectively kick off.

Organization:

In order to achieve all of this testing in the allotted 3 hour time frame, the schedule outlined

in the Appendix will be followed. A map of the combine is also included in the Appendix.

The Blue and Gold team members will be assigned to the player that they worked on and will

run the combine.

1Second Generation Rules http://www.nd.edu/~batill/www.ame30362f09/

Rules_Second_Generation_AS_POSTED.pdf

http://www.nd.edu/%7Ebatill/www.ame30362f09/Rules_Second_Generation_AS_POSTED.pdf
http://www.nd.edu/%7Ebatill/www.ame30362f09/Rules_Second_Generation_AS_POSTED.pdf
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