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Abstract: Telemetry image has the characteristics of intuitive image in the process of rocket flight. Through 

real-time acquisition of rocket flight video image, it can provide the working status of key nodes in the process 

of rocket flight, and provide intuitive decision-marking auxiliary information for commanders. This paper 

analyzes the design content of the image processing system of the space launch site from the aspects of image 

transmission mechanism, information flow, image data processing and image decoding, so as to provide 

technical basis for the image receiving, transmission and decoding process in the engineering practice of the 

image processing system. 

1 Introduction 
Image measurement technology has been widely used in 

aerospace domestically and abroad. Real time 

transmission of various image information between 

spacecraft and ground station can be seen on various 

missiles, reconnaissance satellites, space shuttles and 

launch vehicles. Currently, multiple cameras are installed 

in each cabin and key parts of the rocket to synchronously 

collect the image data on the rocket in the space launch 

site [1]. Some crucial actions such as fairing separation, 

booster separation, interstage separation and satellite 

rocket separation can be observed by image measurement 

technology, and the working conditions of each cabin can 

be viewed in real time. 

After being compressed, the telemetry image data can 

form a telemetry data frame with other measurement 

parameters on the rocket. Then it can be sent to the ground 

through microwave signal. The telemetry data frame 

received by the ground telemetry equipment is sent to the 

image processing system of arrow telemetry in the way of 

multicast, and the telemetry image data can be converted 

into video image through path selection and decoding for 

the decision-making and technical personnel to watch. The 

information flow of arrow remote image processing 

system is shown in the figure below. 

 
Fig.1 Information flow chart of remote arrow image processing system  

 

2 Composition of Remote Image 
Processing System 
The arrow remote image processing system adopts dual 

redundancy hot standby mode, and its information flow is 

shown in Figure 2. The system uses multicast mode [2] to 

receive the telemetry full frame source code and path 

selection data in real time, processes the image data, 

verifies the correctness of the image data, and stores it into 
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the temporary image buffer. Through the embedded 

system [3], it completes the image data packet, real-time 

decompression, image amplification, image filtering, 

video coding, output [4], and realizes the real-time display 

of arrow remote image. 

 
Fig.2 Hardware composition of telemetry image decoding system 

 

3 Design of Image Processing System 
for Remote Arrow 
The archery remote image processing system with 

multiple telemetry image data streams mainly includes 

four functions: real-time source code receiving, image 

data processing, image-data sending and decoding. The 

system uses multicast to receive data sent by telemetry 

equipment in real time. The equipment information flow 

of arrow remote image processing system is shown in 

Figure 3. 

 

 
Fig.3 Information flow chart of telemetry image decoding equipment 
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3.1 Real Time Receiving of Source Code 

The source code real-time receiving module first receives 

the telemetry source data in real-time from A and B planes 

of multiple telemetry devices in the form of multicast. The 

data automatic splicing algorithm is used to realize the 

asynchronous splicing between the site and the plane to 

ensure the correctness and reliability of the data flow. 

Using the precise timer technology [5], according to the 

navigation area time planning in the script, the receiving 

station can be automatically switched. The block diagram 

of the design of the source code real-time receiving 

module is shown in Figure 4. 

 

 

Fig.4 design block diagram of data receiving module 

 
The flow chart of image data optimization is shown in 

Figure 5. Each route taking host can receive the first and 

second plane data streams at the same time. After 

receiving the two channels of data, the two channels of 

data are judged respectively, and the two channels of data 

sources are selected based on frame continuity. If both 

channels of data are continuous, the first channel is 

preferred by default. If the two channels are not 

continuous, the first data is used by default. 

 

 

Fig.5 image data optimization process 

 

3.2 Image Data Processing 

The image data processing module selects the path of the 

telemetry source code received by the source code real-

time receiving module [6], and provides the processed data 

to the image data transmission module. Its specific 

functions include: 
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(1) Verification Function of Data Source 
Verify the correctness of the data format to ensure the 

reliability of the received data. The software can 

automatically identify the data transmission protocol and 

judge that the data is telemetry source data or image data 
[7]. According to the result of discrimination, the 

corresponding processing program is run for different data 

sources. 

According to the data transmission protocol, within the 

specified time, the route taking host receives the telemetry 

frame signal in real time. For the same frame data, the 

length of the data field between the image data and the 

telemetry source code is different. After the software 

analyzes the received data, the length of the data field can 

be automatically identified to identify the telemetry full 

frame data or the telemetry path picking data. 

(2) Data Route Selection Function Design 
According to the telemetry data channel bound before 

the task, the telemetry route selection software selects the 

optimized source data and stores it into the temporary 

image buffer. 

(3) Data Storage Function 
The remote sensing software stores the image data and 

source data before the road selection. The image data is 

stored in a buffer for subsequent adaptive transmission. 

3.3 Image Data Transmission 

The image data sending module uses UDP protocol to send 

image data to decoder by unicast. Due to the instability of 

the network and other reasons, the image processing 

system may receive a large number of telemetry source 

data instantaneously. The telemetry route selection 

software has the function of precise timing. The adaptive 

adjustment technology can make the image data sent to the 

image decoding equipment smoothly and evenly. The 

design of image data transmission software is shown in 

Figure 6. 

 

 

Fig.6 design of image data transmission software 

3.4 Image Data Decoding 

The image data decoding module receives the compressed 

image data in real time and sends it to the monitor for 

display after error correction, decoding and amplification. 

It mainly includes five modules: compressed image data 

reading module, channel decoding module, preprocessing 

module, image decompression module, display and 

playback module. The functional structure of image 

decoding software is shown in Figure 7. Its specific 

functions include: (1) receiving compressed image data in 

real time according to configuration information [8] [9]; (2) 

using video coding technology [10] to correct the 

compressed image data; (3) decoding the compressed 

image data to restore the real image data by using a special 

decoder; (4) forming a data format meeting the standard 

requirements after post-processing the image data Go to 

the monitor for display. 

 

 

Fig.7 Functional structure of image decoding software 

 

4 Experimental Verification 
The rocket remote image can provide real-time and 

accurate rocket firing, booster separation, primary and 

secondary separation, fairing separation, secondary and 

tertiary separation and satellite rocket separation. Figures 

8-1 and 8-2 show the real-time telemetry images of a 

certain mission, from which the arrow remote images of 

some key nodes are intercepted. Suppose the rocket is 

abnormal in the flight process, it can provide the 

commander with intuitive decision-making auxiliary 

information by comparing the remote arrow images of the 

same type of mission. 
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Fig.8-1 Real-time telemetry images                   Fig.8-2 Real-time telemetry images 

 

5 Conclusion 
The archer remote image processing system mainly 

receives the telemetry full frame source code and path 

selection data in real time by multicast, processes the 

telemetry image data, verifies the correctness of the image 

data, and stores it into the temporary image buffer. The 

high-precision timer is used to uniformly send to the real-

time image decoder to realize the function of decoding the 

telemetry full frame or path picking data into the telemetry 

image. The system can provide the working status of key 

nodes in the process of real-time rocket flight, and provide 

intuitive decision-making auxiliary information for 

commanders. At present, the system is working well with 

all functions realized, including the stable and reliable 

image decoding, which can meet all work requirements. 
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