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2. System Overview
The developed human distance measuring system consists of a stereo
camera and software implementations using Python and OpenCV
library. The software implementations consist of four main parts, which
are highlighted in Figure 1.
Frame Differencing: compare the current and the previous frame to
determine the moving parts of the image in order to reduce the region of
interest (ROI) of the image.
Human Detection: detect people and obtain the image coordinate of
each detected person [1].
Disparity Map Generation: obtain the disparity and hence the depth
information of all the detected people [2].
Human Distance Calculation: calculate the distance between any two
detected people using the image coordinates of detected people and the
generated disparity map.
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1. Introduction
Covid-19 has impacted the entire world significantly since late 2019.
Keeping a safe social distance while staying in enclosed public spaces is
crucial for controlling the spread of the virus. Hence, a human distance
measuring system can be utilised in enclosed public spaces to monitor
and ensure people are following the required social distancing rules.
The objective of this project is to design and implement a system using
a stereo camera to measure the distance between people in real-time.

Figure 1: Top-level system software implementations
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3. Human Distance Calculation
The distance between two people can be calculated using the
hypotenuse theorem if their horizontal and vertical distances are known,
and these two distances can be obtained using the similar triangles
theorem.
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Figure 2: Illustration of vertical and horizontal distance calculation

The vertical distance (𝑍) and horizontal distance (𝑋), shown in Figure 2,
can be calculated as:

𝑍 =
𝑏 % 𝑓
𝑑

(1) 𝑋 =
𝐿 % 𝑏
𝑑

(2)

where 𝑑 is the disparity value which is equal to 𝑙 − 𝑟. By applying the
hypotenuse theorem, the distance between two people can be calculated
as:

𝑊 = 𝑍! − 𝑍" " + 𝑋! ± 𝑋" " (3)

4. Results
The developed system is tested using the stereo camera setup shown in
Figure 3, where the camera is positioned 120𝑐𝑚 above the ground and
two tape measures and several stickers

Figure 8: Path history and distance between each detected person
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Figure 3: Stereo camera setup

Figure 4: A left camera frame Figure 5: Frame differencing

Figure 6: Human detection Figure 7: Disparity map

are placed on the floor as
reference points. The distance
between each sticker is 0.5𝑚.
An example of the entire system
flow is demonstrated in Figure 4 to
8, where three people are moving in
the scene and their path histories and
distances are calculated.

By comparing the calculated distance with the real distance using the
reference points shown in the setup, the averaged error of the system
can be computed which is 7𝑐𝑚.
Furthermore, a paper that describes the results of this research project
has been written and submitted to MECO 2021. The submitted paper
has been accepted [3].

5. Conclusions
In conclusion, the developed human distance measuring system can
measure the distance between multiple people with a precision smaller
than 10𝑐𝑚 in real-time (15𝐹𝑃𝑆). For future work, an investigation can
be performed to find the optimal camera position to further improve the
precision of the system. Moreover, the system can be implemented in
Cython or C instead of Python to increase the processing speed.
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