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Abstract: Today’s battlefield is ever-changing in terms of weaponry demands and engagement criteria. Demands for additional 

capabilities of current ordnance are constantly growing. An easy yet cheap and effective way to increase existing and also add additional 

capabilities of current ordnance is by introducing a smart fuze that incorporates electronic components. In this report, a smart fuze software 

algorithm is created that is customizable, gathers and analyzes data from different sensors and provides different fuze functions. Introducing, 

as well as, upgrading existing fuze functions making them precise and accurate. 
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1. Introduction. 

Although maneuver warfare is valid under certain 

circumstances, the nature of war and the realities of the modern 

battlefield call for a much more flexible weaponry [1]. Current 

ordnance faces an increased demand in capabilities and efficiency 

in order to fulfill its battlefield role efficiently [1]. 

In this report a smart fuze algorithm is created that gathers and 

analyzes data from different sensors, offering advanced control for 

next generation smart weapons. In order for all the electronic 

components inside the fuze to work as intended a creation of 

software is needed to initiate control over different sensors to 

collect data and execute commands given by the operator. The 

software is capable of introducing new fuze capabilities and 

increasing existing ones by making the smart fuze a highly 

customizable and versatile weapon of the modern day battlefield. 

The algorithm and software researched in this paper are created for 

a smart fuze project developed and researched in the report: 

“Experimental development of a smart artillery and mine fuze based 

on the Arduino microcontroller platform”. The smart fuze is a 

project that aims to enhance and increase current capabilities of 

artillery projectiles. The smart fuze incorporates different electronic 

components. In order for all the electronic component inside the 

fuze to work as intended a creation of software is needed. The 

software created uses a function algorithm that will be explained in 

this paper.  

The main function of the created algorithm is to control the 

smart fuze. The algorithm and therefore the software created 

provide the operator with the freedom to choice how the 

ammunition detonates. With these options being timed detonation, 

proximity detonation and heat sensing detonation.  

The software created falls under the System Software category 

[2]. System software directly operates the hardware, to provide 

basic functionality needed by users and other software, and to 

provide a platform for running application software [2]. System 

software includes an operating system, device drivers and utilities 

which are essential collections of software that manage resources 

and provides common services for other software that runs "on top" 

of them [2].  

 In this paper the working principle of this software is explained via 

the help of an algorithm diagram. 

2. Developing the smart fuze detonation algorithm 

2.1. Objective: Developing the smart fuze detonation 

algorithm. 

2.2. Tasks: 

1 Creation of a block diagram; 

2 Algorithm explanation. 

In (Fig 1) the algorithm block diagram is created. 

 

Figure 1: Block diagram of the algorithm. 

Before powering on the fuze with the Start button if the operator 

wants to utilize the fuze proximity or time fuze capabilities he needs 

to set variables T and D in the software in order for the algorithm to 

determine the fuze function. The function of the algorithm is 

explained in detail below. 

The algorithm starts when power is supplied to the Arduino 

board via the power source through a switch. The functions of the 

software are initiated and the algorithm starts functioning (START).  

B1: The algorithm commands the fuze’s safety mechanism. The 

safety mechanism is designed to prohibit any unwanted fuze 

detonation and to ensure fuze handling safety. When the board is 

initialized it starts running the uploaded fuze software. The software 

is designed via the algorithm to first read the value “A” which is the 

value that the microcontroller reads from the accelerometer chip. 

The sensor inside the chip measures acceleration in gravitational 

force – g-force. The acceleration value is designated with “A” in the 

algorithm. In the presented algorithm diagram the value “A” is 

presented in the B1 block.  

In order for safe handling and transportation to be ensured the 

algorithm needs reliable way to detect when the ordnance has been 

fired and initiate the detonation function. This process is shown by 

the B2 block in the algorithm diagram. 

The value red in B1 is checked in B2 as the block condition is 

A>3G. If the value is higher than 3g the algorithm proceeds to B3. 

If value A is lower than 3g the algorithm is looped back to B1. This 

way the algorithm ensures that only after an accelerating force 

higher than 3g is registered by the accelerometer the ordnance can 
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be detonated. Only after the needed acceleration value is registered 

by the accelerometer the algorithm proceeds to B3. 

B3 power the fuze’s sensor components after which they start 

processing data. B3 is initiated only after the fuze has been fired 

and therefore needs to function with a predetermined pattern or 

detect potential targets and detonate at the best possible moment to 

ensure optimal destructive capabilities.  

At B4 the algorithm checks for the variable “T”. The “T” 

variable is the time set by the operator before the ordnance is fired. 

It is noted that giving a value to T is optional as the algorithm will 

still continue to function even when the “T” variable has no value. 

If the operator wants the fuze to function as a time-fuze before 

installing it on the ordnance, he needs to set the required time after 

which he wants the fuze to detonate the ordnance - “T”. If the 

operator does not set any value to the T variable the algorithm starts 

reading data from the other sensor components and moves on to B6. 

B5 initiates the countdown timer of the fuze and after the 

countdown is complete activates block detonate – B 10. In (fig.1) 

the timer code command is shown where the operator can input the 

count down time for the fuze – “T”. 

 

Figure 2: Setting the countdown time. 

 

(Int 1) is the T variable that is set by the operator in seconds. The 

variable is then looped in a countdown timer that counts one time 

per second (Figure 3). 

 

Figure 3: Countdown presented by the graphical complier. 

Detonation is initiated by providing voltage to the Pin connected to 

the detonator. The detonation code is shown in Figure 4. 

 

Figure 4: Structure of the detonation code in the compiler. 

 

The detonation Pin is Pin8 on the microcontroller. After the 

countdown is complete the voltage on Pin8 is set to (HIGH) which 

means that the software applies voltage to that pin. Detonation is 

initiated therefore the algorithm ends at B10. 

When the T variable is not set the algorithm moves to B6 and 

checks if the P variable has been set by the operator. When the 

proximity sensor is powered the sensor constantly feeds the 

microcontroller with input data. Figure.5: 

 

Figure 5: Measured distance displayed by the graphic compiler. 

If the operator wants the fuze to function as a proximity-fuze 

before firing he needs to set a value for the P variable in meters. 

This value is then red by the microcontroller. The P variable is set 

in the software in (figure 5). 

 

Figure 6: Setting the distance at which the fuze will activate. 

In this example the detonation distance is set to 5 m. When the 

distance is less than 5 meters from the senor to the object the 

microcontroller applies voltage to (Pin8) therefore initiating 

detonation B10 ending the algorithm. If the variable P is not set 

therefore it has no value. The algorithm continues to B8 and powers 

the thermal sensor and the fuze starts to function as a detection fuze.  

After the thermal sensor has been powered in B8 the algorithm 

starts checking for heat sources in B9 and if a heat signature in the 

range of the sensor is detected the fuze detonation module is 

initiated therefore resulting in an ordnance detonation in close 

proximity to the target. If no heat sources are detected the algorithm 

is looped. 

3.Conclusion: 

In this report an algorithm was created and explained. The listed 

algorithm functions are sufficient for the functioning purposes of 

the smart fuze prototype researched in the paper: “Experimental 

development of a smart artillery and mine fuze based on Arduino 

microcontroller platform”. Further experimentation and algorithm 

complication is possible that can further increase the flexibility and 

functionality of the algorithm. The addition of new algorithm 

elements is also possible if the demands for the algorithm change. 

The created algorithm is a valuable way to replace existing fuze 

mechanical components with faster electronics and micro 

components governed by software. 
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