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- Verification of theory
Previous experiments were conducted to verify our theory and the results are shown in Figure S1. The experiment used Samba cartridge and DMC-11610 cartridge. The spacing between the nozzles of each cartridge is 254 m for Samba cartridge and 338 m for DMC-11610 cartridge. The wavelength of the laser was 532 nm, and the focal length of the lens was 50 mm. We sprayed inkjet droplets from the multi-nozzle as shown in Figure S1(a-b) and checked the distance between the nozzles through the distance between adjacent droplets. The multiple diffraction patterns by Figure S1(a-b) are shown in Figure S1(c-d). Since the droplets are arranged horizontally as shown in Figure S1(a-b), the fringe pattern of the diffraction pattern is shown vertically as shown in Figure S1(c-d). Figure S1(e-f) is a gray value graph corresponding to the line AA' in Figure S1(e-d). In this graph, the number of pixels between the fringe patterns was extracted. The d' value of Equation (3) was calculated by multiplying the extracted number of pixels with the pixel size information of the camera used. The actual distance d between the droplets was calculated using the calculated d' and Equation (3), and the results are shown in Table S1 below.
	[image: ]
[bookmark: _Ref167201655]Figure S1. To measure the flight speed of inkjet droplet, the verification result of the possibility of measuring the spacing between inkjet droplets using the interference-based measurement: (a-b) inkjet droplet images using imaging-based measurement (b-d) diffraction images using interference-based measurement (e-f) intensity graph extracted from the AA’ line of the diffraction images


As a result of calculating the actual distance between inkjet droplets using Equation (3), an error of about 1.77% or less compared to the distance observed in the imaging-based measurement was shown. The high-speed camera's field of view and the shaking of the inkjet droplets at the moment of measurement can cause errors in the measurement results. Nevertheless, it showed an error of about 1.77% or less, showing that the actual distance measurement between inkjet droplets using Equation (3) was feasible.
	[bookmark: _Ref167867787]Table S1. The distance between inkjet droplets using the imaging-based measurement and interference-based measurement.

	Inkjet head cartridge
	Imaging
	Interference
	Error

	Samba
	254 m
	258.5 m
	1.77 %

	DMC-11610
	338 m
	333.5 m
	1.33 




- Measurement range
In this study, the range of measurable speeds varies by the setup. In particular, in order to distinguish the interference fringe patterns, the fringe patterns should be arranged at least three pixels apart. We compared the maximum measurable flight speeds for each setup and are shown in Table S2 below. Since the speed depends on the frequency and the focal length of the convex lens by Equation (4) in the manuscript, the maximum measurable value of flight speeds for the frequency and focal length were compared. The setups were assumed that the wavelength of the laser was 532 nm, the magnification of the microscope lens was 1X, and the size of a pixel of the camera sensor was 6.6 m. The magnification of the microscope lens attached to the high-speed camera linearly increases the maximum measurable speed. In addition, the maximum measurable speed increases as the frequency at which droplets are jetted and the focal length of the convex lens to collect the diffraction signal increase. Table S2 provides an example of the measurement setup that is appropriate for the flight speed of the object to be measured.
	[bookmark: _Ref167868168]Table S2. Comparison of the maximum flight speed of an inkjet droplet that can be measured by interference image-based measurement. The maximum flight speed that can be measured is determined by the jetting frequency of inkjet droplet and focal length of the convex lens. The unit of flight speed is meter per second.

	Focal length [mm]
	Jetting frequency [kHz]

	
	1
	5
	10
	25
	50
	75
	100

	25
	0.67
	3.36
	6.72
	16.79
	33.59
	50.38
	67.17

	50
	1.34
	6.72
	13.43
	33.59
	67.17
	100.76
	134.34

	75
	2.02
	10.08
	20.15
	50.38
	100.76
	151.14
	201.52

	100
	2.69
	13.43
	26.87
	67.17
	134.34
	201.52
	268.69

	150
	4.03
	20.15
	40.3
	100.76
	201.52
	302.27
	403.03

	200
	5.37
	26.87
	53.74
	134.34
	268.69
	403.03
	537.37

	250
	6.72
	33.59
	67.17
	167.93
	335.86
	503.79
	671.72

	300
	8.06
	40.3
	80.61
	201.52
	403.03
	604.55
	806.06





- The overall results 

	Table S3 Interference diffraction images and graphs for jetting frequencies and input voltages. These images have a 70% increase in brightness from the original image for visualization.

	
	Jetting frequency [kHz]

	
	4
	6
	8
	10

	Voltage [V]
	19
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	21
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	23
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