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Abstract—we propose a new collision avoidance system for
first-person viewpoint, to show trajectory of people and to
predict the future location of them. Then, we can determine the
predicted location to avoid collision. We use deep learning to
detect pedestrians and plot out coordinates of the trajectory. We
predict future location of the target according to the law of
inertia. In the first-person screen, this system can show whether
possible collision occurs. Experimental results show that our
method is feasible and outperforms state-of-the-art.
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I. INTRODUCTION
With the advancement of technology, the trend to make our
life more convenient by automate technology is unstoppable.
In the future, lot of automation technology will enter our
living environments to do all kind of tasks, for example, the
growing trend of self-driving car. Considering the society
aging issue, the self-driving scooters can provide people
necessary mobility. However, issues including how to avoid
collisions with people in crowded environment need to be
addressed.
Therefore, in the paper, we propose a new collision
avoidance system for first-person viewpoint which can be
divided into three steps, i.e., people recognition, people
trajectory prediction and collision avoidance. For people
recognition, we use a deep learning method to identify people
in the scene. With other advanced object recognition system
technologies such as R-CNN [3], Fast R-CNN [4], and faster
R-CNN [5], in terms of real-time performance, YOLO [1]
deep convolution neural networks, identified on the GPU can
get in excess of 40 fps and also can get 95% accuracy. So, we
use YOLO model to identify targets. Second, for the
prediction of people trajectory, paper [6] trains a deep learning
model based on three input information including local &
scale stream, ego-motion stream and pose stream, to learn the
prediction of people trajectory. Nevertheless, the calculation is
relatively high. To solve this problem, we found that in
general, people walk at an equal pace, so we can use law of
inertia to predict the future location of people. The calculation
complexity of the inertia is rather low. At last, for collision
detection, we screen the dangerous areas in user frame. When
the predicted location of people enters into the danger area, the
system gives alerts.
In order to achieve the purpose, we modify the deep
learning code of YOLO [2]. Our flow chart is shown in Fig. 1,
by using deep learning to recognize people in the scene with
high accuracy, and then predicting the future position based on
the past trajectory of the people. With that, we can get high
accuracy and avoid possible collision.

Fig. 1 The flow chart of the whole system
II. PEOPLE RECOGNITION
To recognize people accurately, we train a deep neural
network model with 2012 Pascal VOC dataset. We only
choose pictures with person and get the person label
information. The training machine is GPU 1060; the adopted
YOLO convolution neural network is yolo-voc.cfg [2]. We
spent twelve hours for training our model, and get 95%
accuracy on people recognition.
III. PROPOSED PREDICTION OF PEOPLE TRAJECTORY AND
COLLISION AVOIDANCE
With YOLOv2 [2] recognized box, as illustrated in Fig. 2
(a), we can get the box quarter point and set it as a
representative as the box. Then, by connecting the point, we
can get the people movement track. In the general situation,
people move at a constant speed, so using the people past
position, we can predict the people future position by law of
inertia. However, when we detect multiple people, each box
has each time track as show in Fig. 2 (b). In the default
displaying way of YOLO, only one box is plotted for each
time instance. That is the boxes for the two people are
displayed in turn. Hence, we can use the total number of
targets, say n, the number of each box, namely m, the
coordinate of box at time t, i.e., Pt to determine the predicted
coordinate, as shown in equation (1).
Pt-m+n = 2Pt-m – Pt-m-n, m = 0, 1, …, n-1

(1)

To avoid collision, we set a potentially dangerous area in the
first person viewpoint and then screen whether there is any
object inside this area. When predicted location of the people
goes into the dangerous area, the area will show a warning box.

results show that our work outperforms state-of-the-art in
terms of obviously more accurate prediction results.
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Fig. 2 (a) The prediction of people trajectory (b) Each box has
each time track (c) Collision detection.
Besides, we also divide the area into up, left, right, top right,
top left and middle sub-parts, as shown in Fig. 2 (c), to further
classify the dangerous level of the obtrusive object.
IV. EXPERIMENTAL RESULTS
We test all kinds of interaction behaviors, as defined in [6],
i.e., turn around, across, toward and away. The corresponding
demo result is shown in Fig. 3. The central bottom box is the
pre-defined danger area. Solid lines indicate past ground truth
tracks, and dotted lines represent predicted track. Fig. 3 (a)
shows the case of a person who suddenly turns around.
Although this situation is tough for prediction, we found that
the predict track by using our algorithm can fit to the correct
track. Along with Fig. 3 (a), Fig. 3 (b), (c), (d), (e) together
show that our method is feasible for all kinds of interaction
behaviors. Table1 shows the Euclidean distance average value
of ground truth and predicted track of both [6] and our work.
Because paper [6] did not release it method, so we can only
report the results on the paper in Table1. Table 1 illustrates
that our work outperforms [6] by obvious improvement in
terms of Euclidean distance. Only our test data is not as many
as that of [6] due to the limited open database as well as
limited time. We will collect more test video and complete the
test in recent future.
Furthermore, we found that the distance between us and
each person is also significant. Hence, we add the predicted
distance, as show in Fig. 4 (b), by using box area.
Nevertheless, wrong prediction may occur if box is at the
border of the view field. Accordingly, we have a calibration
for the distance. Fig. 4 (a) shows the experiment place, which
we can use to provide one more determination of distance to
determine if there is danger.
V. CONCLUSION
In this paper, we designed a pedestrian collision
avoidance system based on a deep learning neural network, i.e.,
YOLOv2 [2]. By using YOLOv2 [2] and law of inertial, we
can predict track and enable collision avoidance no matter
when surrounding people across our path or suddenly turn
around. In the first person viewpoint, we also can know how
far the people in front of us is. The preliminary experimental

Fig.3 Demo result (a) Suddenly turn around (b) Across (c)
Toward (d) Away
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Fig.4 (a) Experiment place (b) Add distance (cm) information.
TABLE1
RESULT WITH MY DEMO VIDEO WITH EUCLIDEAN DISTANCE AVERAGE
VALUE OF PREDICT TRACK AND GROUND TRUTH, AND SHOWS THE PAPER
[6] RESULT.
Behavior
Paper [6]

Turn around
-----------

Across
112.88

Toward
131.94

Away
125.48

Our method

91.03

82.60

65.10

66.95
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