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TRACKING MONITORING HISTORY IN FCB

Beginnings Soccer teams
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with few devices
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TEAMWORK

OQutdoor sports  Indoor sports

1st Soccer team (M) 1st Basketball team (M)

1st Soccer team (F)
>nd Soccer tearm (M 1st Handball team (M)
U18 Soccer team (M
U17 Soccer team (M

U16 Soccer team (M

1st Futsal team (M)

)
)
) 1st Roller hockey team (M)
)

Youth Soccer academy (M) 2nd Basketball team (M)



TEAMWORK

o)
et

EALTRACK SYSTemS




TEAMWORK
WIMU PRO DOCK STATION

45 mm




TEAWORK

v
Sy o
SINCHRONZATION
«
WY SOFTVARE
A T3 ,
; . A
E (((l’)) : (((r» cowr-.:am:\a
: i SUITE CASE
- FE
y b J wises ity ANT# sm i mnom s ((( !
| (-

WWW REALTRACKSYSTEMS COM




OUTDOOR VS INDOOR

- 1944: Isidor Isaac Rabi Nobel laureate in physics.
Invented the magnetic resonance, lead to the creation of the
Atomic clock, the precise time pieces that form the basis of
satellite navigation 5, o '€




OUTDOOR VS INDOOR

- The precise measurement of atomic clock -> calculation of
the length of time it takes a radio signal to travel from
satellite GPS receiver on earth




OUTDOOR VS INDOOR

What's the difference?
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Mobile Station

LPS VS GPS/GNSS

Local Positioning System Global Positioning System
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OUTDOOR VS INDOOR

VS GPS/GNSS
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OUTDOOR vs INDOOR
There ISN'T ONLY Positioning...

DATA POSITIONING
DERIVED

- Position (x,y)
- Distance
- Velocity

- Acceleration

DATA INERTIAL SENSORS
DERIVED

- Accelerations

- Angular movement & speed
- Elevation

- ANT+ devices connected

Don’t need positioning!!!
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VALIDITY & RELIABILITY

©OOE©

Not valid Low validity Not validity Valid
Not reliable Low reliability Reliable Reliable
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VALIDITY & RELIABILITY

TasLe 1. The validity measurements of all studies published to date.*

Sampling
Reference GPS device rate Parameter Task Criterion measure Error measurement pterpretation
Edgecomb and SPI10 1Hz Total distance  Marked circuit Trundle wheel Average total distance errdyr: Good
Norton (13) running; (138- pedometer 4.8%7
1,386 m)
Gary et al. (16) WiSPI elite 1Hz Total distance  Linear and nonlinear EDM/theodolite Linear: 1.8-5.8m; nonlinedr:
running (200 m) —1.1 to —19.6m
Coutts and SPI 10, SPI 1Hz Total distance  Running circutt; Measuring tape Total distance error: Good
Duffield (8) elite, WISPI (1285 m) 0.7-4.1%
MacLeod et al. (26) SPI elite 1Hz Total distance  Hockey simulated Trundle wheel Total distance: 2.5m; 4
circuit; (including 4 pedometer shuttles: +0.2 m}
shuttle runs)
Speed Timing gates Only speed during straigh
line sprint shuttle was
significantly different
(p < 0.01)
Barbero-Alvarez SPI elite 1Hz Speed 30 m sprint Infrared light Total sprint time: 2 =
et al. (4) sensors —0.96, p < 0.001; fastept
sprint time: r2 = —0.93,
p < 0.001
Petersen et al. (30) SPI 10 1Hz Total distance ~ Cricket-specific Athletics track SEE: 0.6-2.1% Good
running; (600-
8,800 m)
SPI-Pro 5Hz SEE: 0.4-3.7% Good
MinimaxX 5Hz SEE: 1.7-3.8% Good
SPI-Pro 5Hz Sprint trials; (20-40  Timing gates SEE: 5.5-10.5% Good-moderate
m, run-a-three)
MinimaxX 5Hz SEE: 6.3-23.8% Good-poor
Jennings et al. (20) MinimaxX team 1Hz Total distance ~ Sprint trials; (10-40  Timing gates SEE: 9.6-32.4% Moderate-poor
2.5 m, 20-40 m
interval)
5Hz SEE: 9.0-30.9% Moderate-poor
1Hz Tight change of Measuring tape SEE: 9.0-12.6% Moderate-poor
direction; (40 m) and goniometer
5Hz SEE: 9.9-11.5% Moderate-poor
1Hz Gradual change of Measuring tape SEE: 9.1-12.7% Moderate-poor
direction; (40 m) and goniometer
5Hz SEE: 8.9-11.7% Moderate-poor
1Hz Team sport simulated Measuring tape SEE: 3.6% Good
circuit; (140 m)
5Hz SEE: 3.8% Good
(contihued on next page)

(Scott, Scott & Kelly, 2016)
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VALIDITY & RELIABILITY el

Portas et al. (31) MinimaxX v2.56 1Hz Total distance  Linear course Trundle wheel SEE: 2.6-2.7% Good
pedometer
5Hz SEE: 2.9-3.1% Good
1Hz Multidirectional SEE: 1.8-6.8% Good-moderate
course
5Hz SEE: 2.2-4.4% Good
1Hz Soccer-specific SEE: 1.3-3.0% Good
course
5Hz SEE: 1.5-2.2% Good
Waldron et al. (37) SPI-Pro 5Hz Total distance  Sprint; (10-30 m, Tape measure CV: 4.81-8.09% Good-moderate
moving 10 m)
Speed Timing gate CV: 6.68-9.81% Moderate
Johnston et al. (23) MinimaxX team SHz Total distance  Team sport simulated Tape measure No significant difference
2.5 circuit; (130.56 m) criterion
Peak speed Timing lights No significant difference
(average) criterion
Peak speed Flying 50 m efforts Radar gun No significant difference
(instantane ous) criterion
Rampinini et al. (32) SPI-Pro 5Hz Total distance 70 m straight-line Radar gun CV: 2.8% Good
shuttle runs
MinimaxX v4.0 10Hz CV: 1.9% Good
SPI-Pro 5Hz HSR distance CV: 7.6% Moderate
MinimaxX v4.0 10Hz CV: 4.7% Good
SPI-Pro 5Hz VHSR distance CV: 23.2% Poor
MinimaxX v4.0 10Hz CV: 10.5% Poor
Varley et al. (35) MinimaxX v2.0 B5Hz Instantaneous  Straight-line running  Laveg laser CV: 3.6-11.1% Good-poor
velocity
Acceleration CV: 7.1- Moderate-poor
14.9%
Deceleration CV: 33.2% Poor
MinimaxX v4.0 10Hz Constant velocity (CV): Good-moderate
3.1-8.3%
Acceleration CV: 3.6-5.9 Good-moderate
Deceleration CV: 11.3% Poor
Castellano et al. (7) MinimaxX v4.0 10Hz Total distance  15m sprints Tape measure SEM: 3.8-9.6% (mean: Good-moderate
10.9%)
30 m sprints SEM: 1.7-6.7% (mean: Good-moderate
5.1%)
Akenhead et al. (1) MinimaxX S4 10Hz Instantaneous 10 m sprint Laser SEE: 0.12-0.32 m-s™ 1,
velocity (all data SEE: 0.19m-s~)

(Scott, Scott & Kelly, 2016)
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VALIDITY & RELIABILITY

“The validity and inter-unit reliability of 10 Hz GPS for the
measurement of instantaneous velocity has been shown to

be inversely related to acceleration”
(Akenhead, et al., 2013)
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VALIDITY & RELIABILITY

“Poor level of intra-model reliability for very high intensity

. ”
running
==» Walk 14 m =-* Decelerate 17.5m
=> Jog 225m  e—e Timing Lights
wo pgilty  95m ® 5.5 Stationary - .p"@
=
» - m : 10m
START ] 20m ,L_E'-i LIPCYLY-
r‘
R E 95m W
1
|
15m e
5m i
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VALIDITY & RELIABILITY &

“To eliminate inter-unit variation, GPS devices should not be
used interchangeably”

RN

(Akenhead, et al., 2013)

Player A Player B
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VALIDITY & RELIABILITY

- 1to 5 Hz GPS have limitations during short distance.

- 10 Hz GPS seems to be the better frequency with no
difference with 15 Hz.

- But, few studies with 15 Hz that can explain that

(Scott, Scott & Kelly, 2016)
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VALIDITY & RELIABILITY

The validity and reliability of a 5-hz GPS device for
quantifying athletes’ sprints and movement
demands specific to team sports

ALEJANDRO MUNOZ-LOPEZ '“ |, PAULINO GRANERO-GIL2, JOSE PINO-ORTEGA3, MOISES DE
HOYO*
CIRCUIT -A CIRCUIT-B
45m
16m T S e R R S
e F
: * som 20m 5m 10m 10m
A A A W: S5m N2
........... \
- Sprint i 10m
— i f— REINg = 9 km/h 10m \
..................... lkin
—_———— intensity f
A Timing

Figure 1 Caption. Circuits used for the study. Circuit-A was performed by athletes with 1 GPS at the same

time. Circuit-B was performed by a golf cartwith 8 GPS at the same time.
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VALIDITY & RELIABILITY

Table 1. Validity study results for Circuit A, 10m and 30m sprints. The Peak-Speedwas used o detectifthere
were high-speed movements. ES = effect size. LOA = Bland-Alfman limits of agieemm®emt_————~~_

. Criterion Peak speed g 0
Distance (m + sd) WIMU (m + sd) (km-h!  sd) BIAS {m)Mue ES 95% LOA

Circuit 146 £+0 14327 £164 2902 +669 -273 +1. 0000 235 -594;-048
10m 10+0 9.20 £ 0.58 2213 +721 -080+0§8 0000 195 -1.93; 035
30 m 30+0 3042 +230 2899 +940 042+25\ 0515 023 448;5.32

\/

(Mufioz-Lopez et al., 2017)




VALIDITY & RELIABILITY A

Table 2. Circuit B and motorized sprints GPS Speed inter-unit reliability results. ICC = intraclass correlation
coefficient. Cl = confidence interval.

Circuit Maftonzed sprints
N ICC Cl 95% N ICC Cl 95%

Lap 1 384 / 0.977 \ 0.980-0.973 25 / 0.996 \ 0.993-0.998
Lap 2 344 0.986 0.984-0.988 23 [ 0985 | 0973-0992
Lap 3 348 0.986 0.984-0.988 2% | 0992 | 0987-0.99%
Lap 4 339 0.982 0.979-0.985 22 | 0990 | 0.982-0.995
Lap 5 339 0.971 0.966-0.975 23 | 0990 | 0.982-0.995
Lap 6 335 0.950 0.942-0.957 23 | 0992 | 0.987-0.99
Lap 7 332 0.974 0.969-0.978 24\ 0994 | 0.990-0.997
Lap 8 337 0.983 0.980-0.985 24 992/  0.987-0.9%
\_/ \/

(Mufioz-Lopez et al., 2017)




VALIDITY & RELIABILITY

Table 3. Circuit A, 10m sprints and 30m sprints intra-unit reliability results. LOA = Bland-Altmant limits of

agreement.
Circuit A 10m Sprints 30m Sprints
Outcomes Mean+SD  95% LOA Mean+ SD  93% LOA Mean+SD  95% LOA
D 0.00+£168 -3.29;3.29 000+£049 -0.96;0096 000+234 -459:4359
Peak-Speed 000+0.73 -143;1.43 000+£053 -1.04;1.04 000+0.70 -149:149
Avg-Speed 0.00+033 -0.65;0.65 000077 -1.51;1.51 000+£074 -145:145

(Mufioz-Lopez et al., 2017)




VALIDITY & RELIABILITY

The world of filtering method

A B
5- Sprint™ (0.2 s interval) 5_SprintT'\"I (0.3 sinterval) _ Openfield™

01 10m  10m ] 10m
[ 20m 3 20m O 20m

=4 ~ 4 M 40m — 4] W 40m

g g 2

2] 7} %}

5 k= =

o 34 S 3 S 34

5 2 ' 2

S 0 S S

E <7 2 .(E ?-_) re

L o o ™

g v 8 § 6M 28 .

gl 2= : € == 25 [ |romnn

2% 28w
A HHHHHHH
0t .l._lrll.-l 0 INEEININININE
R ANTHORDHT NUOINONRO T NOXOONDQO
oo oo oo

Minimum effort duration (s)

CCoOCOOO00O0C [slelelole)eleie)] [=lelelelo}o}e]e]

Minimum effort duration (s)

[wlelelejlolelo)s] OO0 O0OOCoCOOoOO COO0OO0OO0OO0O0O0O
Minimum effort duration (s)

(Vareley, et al., 2017)
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VALIDITY & RELIABILITY
The world of filtering method

DISTANCIA

ACC+2 & DEC +2
30000 120 500 2,50

450
25000 100 400 2,00
350
20000 80
300 1,50
250
= o O G — — — — — T pp—— — — — —
200 1,00
10000 40 150
100 0,50
5000 20 50
0 0,00
o o 6 7 8 9 10 11 12 13 14 15 16
6 7 8 9 10 11 12 13 14 15 16 —Acc +2 182 19 239 228 275 459 251 425 383 321 404
— Dist (m) 19009 | 24648 | 21063 = 27632 | 25143 | 28267 | 18121 22084 | 21606 A 18775 | 25574 — Do 12 151 167 507 187 25 210 o1 390 Sa7 a3 330
——Dist m/min | 100,5 1138 99,1 1065 | 1115 88,6 60,0 105,3 94,2 97,7 107,0 ——Acc+2/min | 107 107 103 098 135 147 069 208 11 Les T
—Dec +2/min| 0,92 0,94 1,10 0,83 1,26 1,33 0,60 1,90 1,58 1,51 1,44

(Unpublished data)
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VALIDITY & RELIABILITY kAl
Ultra Wide Band acuracy

ACCURACY AND INTER-UNIT RELIABILITY OF ULTRA WAVE BAND TRACKING SYSTEM
(WIMU PRO™) IN INDOOR CONDITIONS

1. Bastida-Castillo, A. (First)
“e-mail: alejandrobastidacastillo@gmail.com
Affiliation: Doctoral Student in Physical Activity and Sport Science and Master in Research of Physical

Activity and Spart. University of Murcia, Murcia, Spain

2. Gomez-Carmona, C. D. (corresponding author)

“e-mail: cdgomezcarmona@gmail.com

Affiliation: Doctoral Student in Physical Activity and Sport Science, Master in Research of Physical Activity
and Sport, and, Master in High Performance in Cyclic Sports. University of Murcia, Murcia, Spain.

3. de la Cruz, E.

Affiliation: Department of Physical Activity and Sport, University of Murcia, Murcis, Spain.

4. Ibafiez, 5. J.

Affiliation:

Training Optimizaticn and Sports Performance |nvestigation Group (GOERD). Department of Physical

Activity and Sport, University of Extremadura, Caceres, Spain.

5. Pino-Ortega, J. (Senior)
Affiliation: Degartment of Phusical Actiyity and Spert, University of Murcia, Murcia, Spain. (U n p u bl |Sh ed d ata)

26
eSS,



VALIDITY & RELIABILITY
Ultra Wide Band acuracy

Figure 3. (a) Arrangement of sides and axes for the analvsis of the movements made by
basketball plavers in this investigation and design of the diffarent travels carried out in .
this research: (b) perimeter |Df court course; (c) maddle line court; (d) penimeter of the (UnpUb“Shed data)

paint; (2) center circle and (f) 6,73 line. 97




VALIDITY & RELIABILITY
Ultra Wide Band acuracy

Table 1. dccuracy in differences (in centimetres) and percentage of differences of “x” ‘v position

coordinares.
) _ Differences Pepfentace of differences
Dasienead travel Device -

- X Y g
Perimeter of 101 5.8 2 3 Q%4 G,419/G
court course 108 5.1 5.1 0,34% 0,34%
Center line of 101 7.4 2 0,53% 0.51%

the court 108 11 10.8 0,79% 0,77%
Perimeter of the 101 0.3 4.4 0059’6 G_\?GD/G
paint 108 33 3.6 0,57% 0.62%

) 101 1.9 - 0,28% -

6.75 line

108 8.6 - 1.27% -
_ 101 ] 59 3,03% 3.58%

Center circle ) R
108 4.1 39 2 48% 2.36%

Mean = SD 52x+31 5823

094 +1.14
02102,

(Unpublished data)

LOA (L to U) 2to 3.1 35t0 82
LOA= limits of agreement; L=[ower, U=upper
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VALIDITY & RELIABILITY
Ultra Wide Band acuracy

40- B Difference
30-
20+
10-
0""‘1"“'“1“.'“'““""""I’"""""“"""l'"'"l"lllﬂ""""I"I"II""II
-10+
=20
-30-
=40
“This index indicates the variation, expressed in centimeters, between the
measurement of the device and real measurement.

The precision index is: -1,441%+2,609cm. ”

centimeters

(Unpublished data)
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VALIDITY & RELIABILITY
Ultra Wide Band acuracy

D) &

WinL_7 - Campo VIMU_7 - Campo WiMU_7 - Campo
14,048 A0,0390279458237154 14,041
f




VALIDITY & RELIABILITY
Ultra Wide Band acuracy




FCB VIEW

For decades, the monitoring of movements developed by
athletes during training or competition have interested sport
scientists.

(Carling et al. 2008; Castellano & Casamichana 2014; Lieberman et al. 2002)
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FCB VIEW W
External load & Internal load

“Caused by the activity “Set of biological and

and competition” psychological demands™

What the player does What the player feel

(Badillo, 1995)
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FCB VIEW

45
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(Montgomery, Pyne & Minahan, 2010)

34




A

sRPE Training Load (AU)

500

400

300

200

0

I”
-
-

[r =049 (95% CI =0.23-0.69)

RY=0.24% ] [

[ ]
I~
® L ] [ XY
[ )
AL _
° -7
[ ] ”,—
L -
-
.'_l
-
) S
-
f"
’/
I”
2000 3000 4000 5000 6000 T000 8000

Accelerometer Training Load (AU)

B

TRIMP Training Load (AU)

120

80

60

40

20

FCB VIEW

]
[ -
r=0.38 (95% CI = 0.09-0.61) ° L
R'=10.14* P s
-
- [
-”-’
- e ®
‘‘‘‘ t.
<@ -
e® __o
. ..ﬂ
° [

° o o o
-

2000 3000 4000 5000 6000

Accelerometer Training Load (AU)

7000 8000

)
(=]
=
(=1
A

r=0.61(95% CI=0.38-0.77) e
R’ =10.38+ A

Summated-Heart-Rate-Zones Training Load (AU)

3000 4000 5000 6000

Accelerometer Training Load (AU)

7000 8000

“‘not assume a linear dose-response between the external training load (detected by
accelerometry) and the player’s internal training load during basketball-specific activities”

(Scanlan, et al., 2014)
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FCB VIEW

Table 1
Parameter estimates for the linear mixed models (n=22,080).
Training output variables R? SBIC Coefficient +90% CL p Value
Total distance (m) 0.35 4.115 0.02+0.03 0.089
Total high speed distance (m) 0.65 —~18.115 0.08+0.03 0.021"
High speed distance (m) 0.69 —39.510 0.09+0.03 0.001°
Maximal velocity (kmh=') 0.59 —54.514 0.15+0.09 0.045"
Maximal velocity exposures (n) 0.66 —87.100 0.28+0.08 0.012"
Player load (AU) 0.45 —77.500 0.25+0.04 0.015"
PlayerLoady,, (AU) 0.54 _65.600 0.26+0.09 0.021"
RPE (AU) X 0.59 5.547 —0.04+0.02 0.680
Total distance (mmin—")X 0.21 5.954 0.04 +0.02 0.542
Total high speed distance (mmin—') 0.56 -19.541 0.21+0.05 0.038"
High speed distance (m min~—!) 0.69 —-115.150 0.26+0.03 0.005"
Maximal velocity exposures (n min—') 0.66 —65.400 0.18+0.08 0.0337
Player load (AUmin—') 0.57 —77.551 0.28+0.06 0.048"
PlayerLoady,, (AUmin-!) 0.38 ~101.110 0.26+0.09 0.041”
RPE (AU min—1)X 0.69 1.250 —0.15+0.02 0.870
Total distance:RPE (mmin—!) 0.28 4.110 —0.13+0.03 0.025"
Total high speed distance:RPE (mmin~—') 0.48 -10.110 —0.08 +£0.06 0.015"
Player load:RPE (AUmin—') X 0.41 —15.550 0.154+0.03 0.515
PlayerLoadsay :RPE (AU min—") 0.26 —43.220 0.05+0.01 0.001"
" Significant effect during fixed effect testing (p < 0.05).
(Malone, et al., 2017)
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FCB VIEW

Relation between 5¢5 & 1cl

0,93
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1,0

0,0
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(Unpublished data)
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FCB VIEW

MAIN TRACKING VARIABLES (for us)

Calculated

Volume
load

Intensity Density Interesting

Player load

Total distance

Distance at high
velocity

High
accelerations &
decelerations

High jumpings,
landings &
impacts

Number of high
intensity actions

HML Distance

High speed
running

Dynamic stress
load

Power metabolic
average

Ratio Work:Rest
time

INIRYZlEL S
realted to minute

Ratio High:Low
accelerations

Ratio Distance at
High:Low velocity




HIGH INENSITY ACTIONS

FCB VIEW

Examples: Acute:Chronic workload

.ﬂ\/\\

17-1/18-1
0,0 198
1,33 1,32
1,35 1,35

15-1|20-1
482,1 0,0
123123
131131

21-123-123-1
212, 188, 172,
1,20 1,03 1,10
1,31 1,11 1,15

24-1
302,
1,33
1,41

25-1
49,8
1,20
1,32

26-1/27-1/28-128-130-1 31-1) 1-2 | 2-2 | 3-2 | 4-2 | 52 | 62 | 7-2 8-2 | 9-2 [10-2 11-2/12-2 13-2]14-2/15-2 16-2|17-2 |18-2|18-2 | 20-2 21-2
7, 153, 173, 392, 282, 275, 0,0 66,7 231,
0,94 1,14 0,9 1,05 0,4 0,84 0,53 1,05 0,84 1,08 1,01 1,10 1,12 1,13 1,04/1,12 1,02 1,03 1,08 1,00 1,01 1,16 1,08 1,24 111 0,99 1,06
1,03 1,26 1,08 1,17 1,03 0,84 1,04 1,16 1,05 1,19 113 1,25 1,26 1,25 1,09 1,21 1,07 1,05 1,12 1,05 1,05 1,15 1,11 1,27 1,11 0,97 1,03

190, 265, 0,0 326, 00 210, 155, 407|123, 206, 262, 142, 236, 166, 219, 302, 37,0 242, 25

(adapted from Gabbett et al.,

77-228-2 1-3 | 2-3

0,0 217, 209, 175, 2€
0,26 0,95 0,97 0,82 0,
5 1,01 0,98 1,00 0,85 0,

2016)
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FCB VIEW

Examples: Z-Score & Smallest Worthwhile Change

High Intensity Actions Z-Score & SWC

0L/0
0L/€0
01/20
0L/10
60/0€
60/6¢
60/8¢
60/.¢
60/9¢
60/5¢
60/v¢
60/€C
60/¢c
60/1¢
60/0¢
60/61
60/81
60/L1
60/91
60/G1
60/7L
60/€1L
60/CL
60/L1
60/0L
60/60
60/80
60/20
60/90
60/50
60/70
60/€0
60/20
60/10
80/L€
80/0€
80/6¢
80/8¢
80/.¢
80/9¢
80/5¢
80/77¢
80/€¢
80/¢c
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FCB VIEW

Acceleration & Speed

y =-0.23x + 5.99
r=-0.98

Maximal acceleration (m-s2)

T T T T T T T T T 1

0 2 4 6 8 10 12 14 16 18 20
Initial running speed (km-h"")

Fig 2. Maximal voluntary accelerations for standing (circles), trotting (triangles), jogging (squares), and
running (crosses) of 72 highly trained male soccer players (under 18 league). Simple linear regression line
with regression equation and Pearson'’s correlation coefficient r.

(Sonderegger et al., 2016)
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FCB VIEW

Acceleration & Speed
Number of Accelerations / Velocity zone

6-12 km/h 12-18 km/h 18-21 km/h 21-24 km/h

% of Accelerations / Velocity zone

6-12 km/h 12-18 km/h 18-21 km/h 21-24 km/h

24-30 km/h

24-30 km/h

W +6 m/s"2
| 5-6 m/s2
W 4-5m/s"2
m 3-4 m/s"2
m2-3m/s"2

1-2 m/sh2

0-1 m/s"2

W +6 m/s"2
W 5-6 m/s"2
W 4-5m/s"2
W 3-4 m/s"2
H2-3m/sh2

1-2 m/sh2

0-1 m/s"2
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FCB VIEW
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TAKE HOME MESSAGE

Be critic with the data you record, be sure that is correct data

FC Barcelona is eager to increase their knowledge in tracking
systems

Tracking doesn’t explain all what happens in the field







