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1. More Dataset Details
1.1. Train split vs. Validation split

In order to guarantee enough instances for each class
despite the severely unbalanced distribution, we artificially
split the instances into the training set and the validation set
in Table 1. To avoid data leakage from the training set to
the validation/testing set, we ensure that data from the same
match should be used for only one purpose. In other words,
clips in the validation set cannot come from the matches
covered in the training set. Unless otherwise mentioned, we
report the results trained on the training set and evaluated
on the validation set.

1.2. Comparison with other type of Dataset

MEVA [4] is a new security dataset, whose data is from
RGB and thermal IR cameras, UAV footage and GPS loca-
tions for the actors. It defines 37 activities (66 for Mul-
tiSports) with 17055 instances (37701 for MultiSports),
where 29 activities are about person and 8 activities are
about vehicle. The categories in this dataset are atomic,
such as person close trunk and person stand up, which
are different from our fine-grained and complicated sports
categories. What’s more, most of the categories in MEVA
are daily actions, whose deformation and displacement are
not large. Although it is a multi-person dataset, we believe
our MultiSports can bring new challenges different from
MEVA.

2. More Ablation Study
How the well-defined and high quality temporal bound-
ary help? We add some temporal noise to the train set
GT. For a L-frame length instance, we randomly choose
a new length new L from (1, L) and then the start point
offset from (0, L-new L). We sample the new annotation
from the original. Other settings are kept the same. From
the Table 2, we find the performance is much worse with-
out well-defined temporal boundaries. It can conclude that
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our MultiSports has well-defined and high quality temporal
annotations, which can help improve the performance and
promote the algorithms to localize the boundary more accu-
rately.

3. Method Details

ROAD [17] is a deep-learning framework for real-time ac-
tion localisation and classification. It adopts SSD [14] to
regress and classify action detection boxes in each frame in-
dependently, which does not utilize temporal information.
Then, the frame detections are linked into action tubes by
an online algorithm. Here we use the python linking code
provided by MOC [11] instead of the original MATLAB
code. Following the settings of ROAD on UCF101-24 [18],
we use an ImageNet pre-trained VGG16 [16] network. We
first try an initial learning rate of 1e-4 as their setting on
UCF101-24, but the loss diverges into infinity after 20 iter-
ations. The reported experiment on our MultiSports adopts
an initial learning rate of 1e-5. We use SGD optimizer and
the learning rate is reduced to its 1

10 after 30000, 60000 it-
erations, which is the same as their practice on UCF101-24.
The maximum iteration number is 120000.
YOWO [10] is a frame-level action detector with two
branches. A 2D-CNN branch extracts the spatial features
of the key frame while a 3D-CNN branch extracts spatio-
temporal features of the key frame and the previous n
(n=16) frames. Then, the features of two branches are fused
by a channel fusion and attention mechanism(CFAM) mod-
ule and finally passed to a convolution layer to predict the
action class and bounding box in Yolov2 [15] manner. Fi-
nally, the frame detections are linked into action tubes by
a dynamic programming algorithm. Note that the linking
algorithm in YOWO is trimmed, thus we use the same
linking algorithm as MOC on MultiSports. We use 2D
Darknet-19 backbone pretrained on PASCAL VOC [7] and
3D ResNeXt-101 backbone pre-trained on Kinetics [1]. To
utilize multiple GPUs, we modified the batch size to 80 and
the initial learning rate to 8e-4. Following the training strat-
egy of YOWO on UCF101-24 [18], we adopt SGD opti-



Volleyball Football Basketball Aerobic All
instance ratio 3549:1294 6144:2153 4532:1715 4197:1415 18422:6577

clip ratio 402:130 402:132 379:147 391:146 1574:555
competition ratio 32:11 36:12 34:14 23:8 125:45

Table 1. Train split vs Validation split

Method GT Noise MultiSports
F@0.5 V@0.2 V@0.5

MOC (K=7) " 13.71 8.59 0.63
MOC (K=7) % 22.51 12.13 0.77

SlowOnly Det., 4× 16 " 12.60 8.98 3.05
SlowOnly Det., 4× 16 % 16.70 15.71 5.50

Table 2. Exploration on the effect of the temporal boundary noise.

mizer and the learning rate is reduced to its 1
2 after 30000,

40000, 50000, 60000 iterations. The epoch maximum is set
to 5. Note that YOWO only estimates performance on the
frames having annotations, thus frame-mAP we report on
UCF101-24 is much lower than in the original paper.
MOC [11] is an anchor-free tubelet-level action detector
with three branches, which firstly takes K frames as input,
then outputs K frame tubelet results and finally links these
tubelets into tubes with a common matching strategy. We
use DLA34 [21] as the backbone network, which is pre-
trained on COCO [13]. Following the training strategy of
MOC on UCF101-24 [18], we use the Adam optimizer with
the learning rate 5e-4. The learning rate is reduced to its 1

10
after epoch 6 and 8. The epoch maximum is set to 12.
SlowFast Det. [8] firstly uses a person detector on the key
frame to localize for region proposal. Then, each 2D RoI
at the key frame is extended into a 3D RoI by replicating
it along the temporal dimension. Finally, it extracts RoI
features from the backbone features for predicting category.
The person detector is a Faster R-CNN with a ResNeXt-
101-FPN [20, 12] backbone, which is pre-trained on Ima-
geNet [6] and the COCO human keypoint images [13]. The
backbone is the variant of SlowFast or SlowOnly, which
sets the spatial stride of res5 to 1 and uses a dilation of 2
for its filters. Note that we use the code in MMAction2 [3].
The results on AVA [9] and our MultiSports in the paper
are all produced by it. We use the pre-computed proposals
for AVA from previous work [8, 19]. Following previous
work [8, 19], we fine-tune the person detector on our Mul-
tiSports with MMDetection [2]. We use the SGD optimizer
with the learning rate 0.0025 and finetune 2 epochs on our
MultiSports. The person detector produces 96.16 AR@100
on our MultiSports validation set. The detected boxes with
confidence of > 0.9 are selected for action detection on both
datasets. Our backbones are based on ResNet50, which are
pre-trained on Kinetics-400 [1]. The T × τ is set to 4× 16.

The α is set to 8 for SlowFast. We use a step-wise learn-
ing rate, reducing the learning rate 10× after epoch 6 and
7. We train for 8 epochs with a linear warm-up for the first
5 epochs, where the result is similar with that of training 20
epochs and a lot of training time is saved. The initial learn-
ing rate is set to 0.1125 for SlowFast and 0.2 for SlowOnly.
SlowFast and Slowonly Det. use the same link algorithm as
MOC.

4. Error Analysis
4.1. Error Tree

To further understand the difficulty in our MultiSports
dataset, we classify the detection errors into 10 different
categories in a tree structure as shown in Figure 1 (code
in V ideomAP error.py), which are:

• ER (Errors of repeated detections): a detection result
that has tubelet IoU larger than a threshold and the
right action class with some ground-truth tubelets, but
the ground-truths have been matched by other detec-
tion results before with a confidence score larger than
it.

• EN (Errors of not matched): a detection result that has
no intersection with any ground-truth tubelets of any
class, indicating there should be no detection results
but it appears out of thin air.

• EL (Errors of spatial localization): a detection result
that has the same action class and temporal IoU larger
than a threshold with some ground-truth, but it has a
low average spatial bounding box IoU in the area of the
temporal intersection of ground-truth tubelets and it so
that a lower tubelet IoU than the required threshold.

• EC (Errors of classification): a detection result that has
the tubelet IoU larger than a threshold with a ground-
truth, but its action class is not the same with the
ground-truth’s class.

• ET (Errors of temporal localization): a detection re-
sult that has the same action class and average spatial
bounding box IoU larger than a threshold with some
ground-truth in the area of the temporal intersection
of ground-truth tubelets and it, but low temporal IoU



Figure 1. Error Tree

with ground-truths so that a lower tubelet IoU than the
required threshold.

• EC&T (Errors of both classification and temporal lo-
calization): a detection result that has average spatial
bounding box IoU larger than a threshold with some
ground-truth tubelets in the area of the temporal inter-
section of ground-truth tubelets and it, but both low
temporal IoU and wrong action class.

• EC&L (Errors of both classification and spatial local-
ization): a detection result that has temporal IoU larger
than a threshold with some ground-truth tubelets, but
both wrong action class and low average spatial bound-
ing box IoU with some ground-truth in the area of the
temporal intersection of ground-truth tubelets and it.

• ET&L (Errors of both temporal and spatial localiza-
tion): a detection result in which we first select the
ground-truth tubelet from all action classes that has the

maximum tubelet IoU with the detection result, then
we find they share the same action class, but both tem-
poral IoU and average IoU of spatial bounding boxes
lower than a threshold.

• EC&T&L (Errors of classification, temporal and spa-
tial localization): a detection result that has some in-
tersection with some ground-truth tubelets, which is
different with EN, but wrong action class and both the
temporal and average bounding box IoU lower than a
threshold.

• EM (Errors of missed detections): ground truth
tubelets that have not been matched by any detection
results.

4.2. More Visualization of Error Analysis

As shown in Figure 2, we collect more visualizations of
MOC(K=11) as a supplementary of Figure 7 in our paper.
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Figure 2. More detailed visualizations on our MultiSports dataset with our novel error categories of video-mAP. Green boxes are the
ground-truths. Yellow boxes are the detections. 1st and 2nd row: EM : missed detection of defence; EC : tackle is misclassified as defence;
ET : dribble has inaccurate action ending boundary. 3rd and 4th row: EC : turn is misclassified as illusion in the last picture in 4th row;
ET : turn has inaccurate action boundary. 5rd and 6th row: EN : detection results contain that athletes actually doing none of sports actions
but the model identifies first hit pass and second hit pass for them. 7rd and 8th row: EC&T : drive is misclassified as dribble and also has
inaccurate action boundary; EM : missed detections of interfere shot and 2-point shot.

4.3. Confusion Matrix

We draw the confusion matrices of the predictions which
are classified into AP and EC in Figure 3. We observe that



(a) Aerobic (b) Volleyball

(c) Basketball (d) Football

Figure 3. Confusion Matrix of SlowFast Det. on different sports.

the aerobic performs best because its categories relate only
to individual actors. Actions having similar motions but dif-
ferent spatio-temporal contexts tend to confuse. For exam-
ple, 1) drive vs. dribble in basketball, drive emphasizes on
breaking through defender and being closer to the basket,
which needs to model person-person interaction and spatial
localization; 2) through ball vs. pass in football, through
ball will break through the opponent’s line of defense and
be passed in front of the teammate, which needs long-term
temporal modeling and reasoning. 3) offensive rebound vs.
defensive rebound, the difference is whether the offensive
player or defensive player gains control of the ball; 4) de-
fend vs. protect in volleyball, we need to focus on whether
the ball was blocked back or was spiked by an opponent
several frames earlier.

5. Annotation Documentation
5.1. Aerobic Gymnastics

There are four groups of difficulty elements in aero-
bic gymnastics, namely dynamic strength, static strength,
jumps & leaps, and balance & flexibility. We pick out 21
elements to form the aerobic categories of our MultiSports.
The following is a detailed definition of these categories, a
simplified version of the definition in [5].

Group A: Dynamic Strength. All elements in Group
A ending in a split position, must have both hands on each
side of the body on the floor.

• Push up: Starting and/or finishing: one or both hands
are in contact with the floor, elbows extended. Shoul-
ders must be parallel to the floor; head in line with the
spine and pelvis tucked with abdominal muscles con-
tracted. Flexion of elbows: All push-ups must have, at
the end of the downwards phase, a maximum distance



(1) Push up (2) Explosive push up (3) Explosive support (4) Leg circle (5) Helicopter

(6) Support (7) V support (8) Horizontal support

(9) Straight jump (10) Bent leg(s) jump (11) Pike jump (12) Straddle jump (13) Split jump

(14) Scissors leap (15) Kick jump (16) Off axis jump (17) Butterfly jump

(18) Split (19) Turn (20) Balance turn (21) Illusion

A

B

C

D

Figure 4. Diagrams of each difficulty element in aerobic gymnastics.

of 10cm from the chest to the floor. The downward
and/or the upward phase of a push up must be con-
trolled with shoulders parallel to the floor. Lateral and
Hinge push up, 4 phases have to be shown. Wenson
push up: one leg on the upper part of the arm (Triceps)
of the same side.

• Explosive push up: 1) A Frame: Pike position in the
airborne phase (60° between trunk and legs). 2) Cut:
While airborne, the legs straddle sideways and forward
to land extended in rear support, feet lifted off the floor
during the skill.

• Explosive support: Back support on the floor, back
parallel to the floor, extending the legs upward and for-



ward with a flight phase. Impulse from High V support
position, airborne phase and landing to push up or split
position.

• Leg circle: The starting position must be from free
front support on both hands; the hips must be lifted and
extended during the full rotation. Feet may not touch
the floor before the completion of the circle. 1) Leg cir-
cle: the hips must be lifted and extended. 2) Flair: legs
straddle, the hips must be lifted and extended during
the full rotation. Feet may not touch the floor before
the completion of the circle.

• Helicopter: After alternative leg circles, legs close to
the chest, body alignment on the upper back (feet off
the floor). The legs are extended upward and forward.
½ twist initiated from the feet is made to land in push
up or wenson or split.

Group B: Static Strength. These elements demonstrate
isometric strength and must be held for 2 seconds. In the
case of turns in support, the support must be held for 2 sec-
onds either at the start, during or end of the turn. The body
is fully supported by one or both arms and only the hands
are in contact with the floor. Feet and/or hips must not touch
the floor during the whole skill. While in support, the hands
must be flat on the floor.

• Support: 1) Straddle support: Legs must be
straight parallel to the floor in Straddle position
(90°minimum). 2) L support: Legs must be straight
together and parallel to the floor.

• V support: 1) Straddle V support: Hips are flexed and
legs straddled 90° open and vertical, minimum width
90°. 2) V support: Hips are flexed and legs are together
vertical. 3) High V support: The back is parallel to the
floor.

• Horizontal support: 1) Wenson support: the body is
extended parallel to the floor, one leg supported on the
upper part of the Triceps. 2) Planche: the body is sup-
ported on both hands with straight arms, not more than
20° above parallel.

Group C: Jumps & Leaps. All jumps and leaps must
demonstrate explosive power and maximum amplitude. All
jumps that can be performed from 1 foot or two feet will be
considered as the same element and will receive the same
value. This applies also for landing. Take off preparation:
head, shoulder, chest, hips, knees, feet must in the same di-
rection. Body shape while airborne must be clearly recog-
nizable. Body and legs must be tight and straight, with head
in line with the spine. Landing Positions: 1) Standing:
Landing on one foot or two feet must be in a vertical posi-
tion, with bend leg(s) before finishing in perfect alignment.

2) In push up: both hands and supporting feet must land
at the same time in a controlled manner. 3) In split: must
land from airborne phase to split form with both hands on
each side of the body on the floor. 4) In frontal split: must
land from airborne phase to frontal split form, both hands
in front of the body.

• Straight jump: The body is in extended alignment,
the pelvis is fixed – 2 different kinds of jumps and
leaps: 1) Vertical: All air turns, Free fall. 2) Vertical to
Horizontal: Gainer.

• Bent leg(s) jump: 1) Tuck: Both legs are lifted close
to the chest with knees bent. 2) Cossack: After takeoff,
the body shows a pike shape, legs together parallel to
the floor or higher, one leg straight, one leg bent. The
angle between the trunk and legs: not be more than
60°. The angle at the knee joint may not be more than
60°.

• Pike jump: After takeoff, the body shows a pike
shape, legs together and straight, parallel to the floor
or higher. The angle between the trunk and legs may
not be more than 60°.

• Straddle jump: 1) Straddle: Legs are lifted in straddle
position (minimum 90° angle), parallel to the floor or
higher, arms and trunk extended over them. The angle
between the trunk and legs may not be more than 60°.
2) Frontal split: Legs are fully abducted laterally (right
and left) frontal (180°) with the upright upper body.

• Split jump: 1) Split: Legs are fully stretched front
and back in sagittal split (180°) with the upright upper
body. 2) Switch: After takeoff, the leading leg must
be parallel to the floor and switch with the rear leg to
show a split (180°) in the air.

• Scissors leap: The leading leg must be parallel to the
floor and switches forward with 1/2 turn (180°).

• Kick jump: The leading leg must be parallel to the
floor and switches forward.

• Off axis jump: A one-foot take off, kicking the free
leg (bend or straight) upward diagonally. While air-
borne, the body inclines backward to be out of axis
with a longitudinal rotation(s) in tuck or straight po-
sition, arms close to the chest. Landing in 1 foot/feet
together or in split.

• Butterfly jump: A one-foot take off, kicking the free
leg backward to lift the body upward. While airborne,
legs fly open in straddle (or feet together) with the
body in a horizontal position (with or without longi-
tudinal rotation(s). Landing on one leg.



Group D: Balance & Flexibility.

• Split: Legs must be straight, in line, showing 180°. In
Vertical Split: supporting leg must be in vertical posi-
tion.

• Turn: All exercises requiring turns must demonstrate
complete rotations on the ball of the foot. Turns are
completed when the heel of the turning foot touches
the floor.

• Balance turn: A Balance turn where one leg is lifted
to either in sagital or frontal balance and is supported
by one hand.

• Illusion: Starting position of illusion: head, shoulder,
chest, hips, knees, toes must be in alignment. A full
split (180°) must be shown during the movement.

For the temporal definition, strictly follow the diagrams
in Figure 4 (quoted from [5]) to determine the starting and
ending of actions, except for the following situations: when
an athlete’s action is not in place or is completely blocked
by other athletes.

5.2. Volleyball

• Serve: Send the ball over the net from behind the end
line to start a new round. Start: The ball leaves the
player’s hand. End: If the player takes off, any foot
touches the ground. Otherwise, the upper arm of the
serving arm is below the horizontal plane.

• Block: Deflect the ball coming from an attacker on the
net. The one that doesn’t take off is not considered
a block. The one that takes off but doesn’t touch the
ball is considered a block. Start: Any foot leaves the
ground. End: Any foot touches the ground.

• First Hit Pass: Receive the serve. The player can re-
ceive the ball overhand, one-hand or underhand. Start:
If overhand, the player raises any hand over the chest.
If one-hand, the player’s arm begins to stretch out. If
underhand, the player begins to hold hands together.
End: If overhand, the player puts any hand below the
chest. If one-hand, the player’s hitting-ball arm re-
laxes. If underhand, the player’s hands loose.

• Defend: Receive the ball from the opposite side except
for the serve. The player can receive the ball over-
hand, one-hand or underhand. Start: If overhand, the
player raises any hand over the chest. If one-hand, the
player’s arm begins to stretch out. If underhand, the
player begins to hold hands together. End: If over-
hand, the player puts any hand below the chest. If one-
hand, the player’s hitting-ball arm relaxes. If under-
hand, the player’s hands loose.

• Protect: Receive the ball returned by the block. The
player can receive the ball overhand, one-hand or un-
derhand. Start: If overhand, the player raises any hand
over the chest. If one-hand, the player’s arm begins to
stretch out. If underhand, the player begins to hold
hands together. End: If overhand, the player puts any
hand below the chest. If one-hand, the player’s hitting-
ball arm relaxes. If underhand, the player’s hands
loose.

• Second Hit Pass: The second overhand pass to orga-
nize the offense. Start: The player raises any hand
over the chest. End: The player puts any hand below
the chest.

• Adjust: For the second touch, due to the inadequacy
of first hit pass or defending or protecting, the player
has to adjust the ball underhand to organize offense.
Start: The player begins to hold hands together. End:
The player’s hands loose.

• Save: Due to the poor first hit pass or defending or
protecting, the route of the ball changes dramatically.
The actor can’t second hit pass overhand or adjust un-
derhand to organize offense but uses one hand or both
hands to reach the ball to prevent the ball from landing
directly. Start: If one-hand, the player’s arm begins to
stretch out. Otherwise, the player begins to hold hands
together. End: If one-hand, the player’s hitting-ball
arm relaxes. Otherwise, the player’s hands loose.

• Second Attack: For the second touch, a direct attack
by the setter. Start: Any foot leaves the ground. End:
Any foot touches the ground.

• Spike: Slam the ball over the net into the opposing
court. Start: Any foot leaves the ground. End: Any
foot touches the ground.

• Dink: Lightly tap the ball over the net to an area on the
opponent’s side of the court that is not being guarded
or occupied by a defensive player. Start: Any foot
leaves the ground. End: Any foot touches the ground.

• No Offensive Attack: For the second or third touch,
the ball is passed over the net non-aggressively, be-
cause of the bad first hit pass or defending or protect-
ing. The actor can push the ball overhand, pass the
ball underhand or tap the ball from a position below
the net with one hand, where the actor doesn’t take off.
Start: If overhand, the player raises any hand over the
chest. If underhand, the player begins to hold hands
together. Otherwise, the upper arm of hitting the ball
arm is above the horizontal plane. End: If overhand,
the player puts any hand below the chest. If underhand,
the player’s hands loose. Otherwise, the upper arm of
hitting the ball arm is below the horizontal plane.



5.3. Football

• Shoot: Hit the ball in an attempt to score a goal. Feet,
torso and head are all allowed. Start: If using torso
and head: if the player takes off, any part of the body
leaves the ground (such as a foot); if the player does
not take off, the player stands firmly and prepares to
touch the ball. If using feet, the ball-controlling foot
leaves the ground. End: If using torso and head: if
the player takes off, any part of the body touches the
ground (such as a foot); if the player does not take off,
stand firmly after touching the ball. If using feet, the
ball-controlling foot touches the ground.

• Long Ball: Middle and long distance (over 30 me-
ters) pass. Feet, torso and head are all allowed. Start:
If using torso and head: if the player takes off, any
part of the body leaves the ground (such as a foot); if
the player does not take off, the player stands firmly
and prepares to touch the ball. If using feet, the ball-
controlling foot leaves the ground. End: If using torso
and head: if the player takes off, any part of the body
touches the ground (such as a foot); if the player does
not take off, stand firmly after touching the ball. If us-
ing feet, the ball-controlling foot touches the ground.

• Pass: Short distance (within 30 meters) pass. Feet,
torso and head are all allowed. Start: If using torso
and head: if the player takes off, any part of the body
leaves the ground (such as a foot); if the player does
not take off, the player stands firmly and prepares to
touch the ball. If using feet, the ball-controlling foot
leaves the ground. End: If using torso and head: if
the player takes off, any part of the body touches the
ground (such as a foot); if the player does not take off,
stand firmly after touching the ball. If using feet, the
ball-controlling foot touches the ground.

• Through Ball: A pass that can clearly break through
the opponent’s line of defense and has a penetrating ef-
fect. At least one defensive player is passed. The ball
is passed in front of the player’s teammate. In other
words, the player should pass the ball to where his run-
ning teammate is going to be. Feet, torso and head
are all allowed. Start: If using torso and head: if the
player takes off, any part of the body leaves the ground
(such as a foot); if the player does not take off, the
player stands firmly and prepares to touch the ball. If
using feet, the ball-controlling foot leaves the ground.
End: If using torso and head: if the player takes off,
any part of the body touches the ground (such as a
foot); if the player does not take off, stand firmly af-
ter touching the ball. If using feet, the ball-controlling
foot touches the ground.

• Cross: A medium-to-long-range pass from a wide area
of the field towards the centre of the field near the op-
ponent’s goal. Provide direct or indirect shooting op-
portunities for offensive players. Feet, torso and head
are all allowed. Start: If using torso and head: if the
player takes off, any part of the body leaves the ground
(such as a foot); if the player does not take off, the
player stands firmly and prepares to touch the ball. If
using feet, the ball-controlling foot leaves the ground.
End: If using torso and head: if the player takes off,
any part of the body touches the ground (such as a
foot); if the player does not take off, stand firmly af-
ter touching the ball. If using feet, the ball-controlling
foot touches the ground.

• Dribble: Have control over the ball for a period of
time and distance. Start: At the first touch with the
ball, the ball-controlling foot leaves the ground. End:
At the last touch with the ball, the ball-controlling foot
touches the ground.

• Trap: Use effective parts of the body to adjust the
ball, including the speed and position of the ball. Feet,
torso and head are all allowed. Start: If using torso
and head: if the player takes off, any part of the body
leaves the ground (such as a foot); if the player does
not take off, the player stands firmly and prepares to
touch the ball. If using feet, the ball-controlling foot
leaves the ground. End: If using torso and head: if
the player takes off, any part of the body touches the
ground (such as a foot); if the player does not take off,
stand firmly after touching the ball. If using feet, the
ball-controlling foot touches the ground.

• Throw: The player throws the ball from out of the field
and the goalkeeper throws the ball. Start: Upper arms
swing forward. End: Upper arms are below the hori-
zontal plane.

• Save: The goalkeeper uses his body parts (except his
feet) to destroy the ball that is threatening to the goal.
Start: After the ball is shot, the goalkeeper begins to
move. End: Any part of the body touches the ground.

• Interception: The defensive player consciously de-
stroys the ball on the opponent’s pass route. Feet,
torso and head are all allowed. Start: If using torso
and head: if the player takes off, any part of the body
leaves the ground (such as a foot); if the player does
not take off, the player stands firmly and prepares to
touch the ball. If using feet, the interception foot leaves
the ground. End: If using torso and head: if the player
takes off, any part of the body touches the ground (such
as a foot); if the player does not take off, stand firmly
after touching the ball. If using feet, the interception
foot touches the ground.



• Tackle: The defensive player snatches the ball under
the control of the offensive player. Start: the tackling
foot leaves the ground. End: the tackling foot touches
the ground.

• Clearance: The defensive player destroys the ball in
the backfield in order to gain the initiative in time and
space. The main difference between clearance and
long ball/ball is that long ball/ball aims at some player
but clearance is aimless. Feet, torso and head are all
allowed. Start: If using torso and head: if the player
takes off, any part of the body leaves the ground (such
as a foot); if the player does not take off, the player
stands firmly and prepares to touch the ball. If using
feet, the clearance foot leaves the ground. End: If us-
ing torso and head: if the player takes off, any part of
the body touches the ground (such as a foot); if the
player does not take off, stand firmly after touching
the ball. If using feet, the clearance foot touches the
ground.

• Block: Intentionally destroy the opponent’s threaten-
ing shot or block the opponent’s shooting angle. The
goalkeeper blocked the ball with his foot. Feet, torso
and head are all allowed. Start: If using torso and
head: if the player takes off, any part of the body leaves
the ground (such as a foot); if the player does not take
off, the player stands firmly and prepares to touch the
ball. If using feet, the blocking foot leaves the ground.
End: If using torso and head: if the player takes off,
any part of the body touches the ground (such as a
foot); if the player does not take off, stand firmly af-
ter touching the ball. If using feet, the blocking foot
touches the ground.

• Defence: The defensive player approaches the player,
of whom the ball is under the control, to make restric-
tion and interference. Start: The defender is shorter
than 1.2 meters from the offensive player who is con-
trolling the ball. End: 1) the offensive player passes
the ball out or the ball is gained by other defensive
players. 2) this defender begins to tackle. 3) this de-
fender is longer than 1.2 meters from the offensive
player who is controlling the ball.

• Aerial duels: Two or more people compete for the
high-altitude ball in order to obtain the ball, where all
people are annotated. If the player does not take off, it
is not considered aerial duels. Note that the player who
has an obvious purpose, such as clearance and pass,
is annotated that action. Start: Any part of the body
leaves the ground (such as a foot). End: Any part of
the body touches the ground (such as a foot).

5.4. Basketball

• Pass: The player moves the ball to the teammate.
Start: The player begins to push the ball outwards
with his arms. End: The ball leaves both hands of
the player.

• Drive: The player, who controls the ball, gets rid of
the defense by passing the defensive player or stop-
ping suddenly during the movement. The aim is to get
closer to the basket and create a space that is conducive
to shooting. The next step is usually to shoot, layup,
or pass the ball to teammates. Start: At the first touch
with the ball, the hand presses the ball down. End: At
the last touch with the ball, the ball is bounced into the
hand.

• Dribble: The player slaps the ball bounced from the
ground continuously while on the spot or on the move.
Start: At the first touch with the ball, the hand presses
the ball down. End: At the last touch with the ball, the
ball is bounced into the hand.

• 3-point Shot: Shoot from beyond the three-point line.
Start: The player raises the shooting hand over the
chest. End: If the player takes off, any part of the
body touches the ground (such as a foot). Otherwise,
the player puts the shooting hand below the chest.

• 2-point Shot: Shoot from within the three-point line.
Start: The player raises the shooting hand over the
chest. End: If the player takes off, any part of the
body touches the ground (such as a foot). Otherwise,
the player puts the shooting hand below the chest.

• Free Throw: Unopposed attempts to score points by
shooting from behind the free throw line. Start: The
player raises the shooting hand over the chest. End: If
the player takes off, any part of the body touches the
ground (such as a foot). Otherwise, the player puts the
shooting hand below the chest.

• Block: When the offense shoots, the defender success-
fully knocks the ball out as the ball goes up. Start: The
defender raises the blocking hand over the chest. End:
If the defender takes off, any part of the body touches
the ground (such as a foot). Otherwise, the defender
puts the blocking hand below the chest.

• Offensive Rebound: After a missed shot, the two
sides compete for a rebound and the offensive player
grabs it. Start: The player raises the grabbing-ball
hand over the chest. End: If the player takes off, any
part of the body touches the ground (such as a foot).
Otherwise, the player catches the ball firmly.



• Defensive Rebound: After a missed shot, the two
sides compete for a rebound and the defensive player
grabs it. Start: The player raises the grabbing-ball
hand over the chest. End: If the player takes off, any
part of the body touches the ground (such as a foot).
Otherwise, the player catches the ball firmly.

• Pass Steal: The defensive player intercept the ball in
the process of passing, which is not under the control
of offensive player. Start: The defender’s stealing-ball
hand begins to stretch out. End: 1) Route of the ball
changes; 2) The defender catches the ball firmly.

• Dribble Steal: The defensive player steals the ball un-
der the control of offensive player. Start: The de-
fender’s stealing-ball hand begins to stretch out. End:
The ball is out of the control of the offensive player
who had the control.

• Interfere Shot: The defender interferes with the shot
but does not touch the ball. Start: The defender raises
the interfering hand over the chest. End: If the de-
fender takes off, any part of the body touches the
ground (such as a foot). Otherwise, the defender puts
the interfering hand below the chest.

• Pick-and-roll Defense: In pick-and-roll, the defender
of the offensive ball-controlling player is blocked by
the teammate of this offensive player. Start: The de-
fender has physical contact with the offensive screen-
ing player. End: The defender does not have physical
contact with the offensive screening player.

• Sag: The defender gives up the offensive player he is
responsible for and turns to defend the offensive ball-
controlling player. Start: The defender consciously
approach the offensive ball-controlling player. End:
1) the offensive player passes or shoots the ball; 2) this
defender is broken through; 3) this defender gives up.

• Screen: In pick-and-roll, the offensive player uses his
body to set a pick for his ball-controlling teammate.
Start: Both feet of the offensive player touches the
ground. End: Any foot of the offensive player is ready
to leave the ground completely. Small range move-
ment is not considered the end.

• Pass-inbound: The player passes the ball from the
boundary lines to restart the play. Start: The player
begins to push the ball outwards with his arms. End:
The ball leaves both hands of the player.

• Save: The player gets back the ball that is about to
go out of bounds. Start: The player begins to push the
ball outwards with his arms. End: The ball leaves both
hands of the player.

• Jump Ball: A method used to begin or resume the
play. Two opposing players attempt to gain control
of the ball after an official tosses it into the air be-
tween them, where both players are annotated. Start:
The player raises the grabbing-ball hand over the chest.
End: Any part of the body touches the ground (such as
a foot).
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