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CLAIMS

1.  A craft comprising: 

a hull; 

a wing attached to the hull; 

a hydrofoil attached to the hull; and 

a control system that is configured to: 

as the craft accelerates while the hydrofoil is at least partially submerged in water, 

maintain the hydrofoil at least partially submerged in the water;  

while the hydrofoil is at least partially submerged in the water, determine that at 

least one takeoff condition is met; 

after determining that the at least one takeoff condition is met, cause the hydrofoil 

to exit the water and the craft to become wing-borne; and 

while the craft is wing-borne: 

receive, from at least one sensor, sensor data; and 

determine, based on the received sensor data, a representation of at least a 

portion of the water. 

2. The craft of claim 1, wherein the control system is further configured to: 

while the craft is wing-borne, control, based on the determined representation of the at 

least the portion of the water, the craft. 

3. The craft of claim 1, wherein the control system is further configured to: 

while the craft is wing-borne, change, based on the determined representation of the at 

least the portion of the water, one or more of a speed, altitude, heading, or attitude of the craft. 

4. The craft of claim 1, wherein the control system is further configured to: 

while the craft is wing-borne, determine, based on the determined representation of the at 

least the portion of the water, one or more of (a) a landing direction and (b) a landing location. 

5. The craft of claim 1, wherein the control system is further configured to one or 

more of: 
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while the craft is wing-borne, determine, based on the determined representation of the at 

least the portion of the water, a particular water surface feature, wherein the particular water 

surface feature is one or more of a wave trough, an upward slope of a wave, and a downward 

slope of a wave; or  

while the craft is wing-borne, determine, based on the determined representation of the at 

least the portion of the water, a particular location at which the craft is to make contact with a 

surface of the water. 

6. The craft of claim 1, wherein the craft further comprises at least one outrigger, 

and wherein the control system is further configured to: 

while the craft is wing-borne, determine, based on the determined representation of the at 

least the portion of the water, a distance between the at least one outrigger and the water. 

7. The craft of claim 1, wherein maintaining the hydrofoil at least partially 

submerged in the water comprises causing a first adjustment of at least one control surface of the 

hydrofoil so as to maintain the hydrofoil at least partially submerged in the water, and wherein 

causing the hydrofoil to exit the water and the craft to become wing-borne comprises causing a 

second adjustment of the at least one control surface of the hydrofoil so as to allow the hydrofoil 

to exit the water and the craft to become wing-borne. 

8. The craft of claim 1, wherein maintaining the hydrofoil at least partially 

submerged in the water comprises causing a first adjustment of at least one control surface of the 

hydrofoil so as to maintain the hydrofoil at least partially submerged in the water, and wherein 

causing the first adjustment of the at least one control surface of the hydrofoil so as to maintain 

the hydrofoil at least partially submerged in the water comprises causing the first adjustment of 

the at least one control surface of the hydrofoil so as to adjust ride height of the craft to a given 

predetermined ride height. 

9. The craft of claim 1, wherein determining that the at least one takeoff condition is 

met comprises determining that the at least one takeoff condition is met based on at least 

computing an estimated aero lift acting on the craft. 
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10. The craft of claim 1, wherein the control system is further configured to: 

after the craft becomes wing-borne, cause the hydrofoil to retract; 

after causing the hydrofoil to retract and while the hydrofoil is retracted, cause the craft to 

land such that the craft becomes hull-borne; and 

after the craft becomes hull-borne, (i) control a velocity of the craft and (ii) cause the 

hydrofoil to extend such that the craft becomes hydrofoil-borne. 

11. The craft of claim 1, wherein the hydrofoil comprises a retractable hydrofoil 

configured to operate in: (i) an extended configuration in which the retractable hydrofoil extends 

below the hull of the craft at a first distance and (ii) a retracted configuration in which the 

retractable hydrofoil is retracted at least partially such that the retractable hydrofoil extends 

below the hull of the craft at a second distance, wherein the second distance is less than the first 

distance. 

12. The craft of claim 1, wherein the control system is further configured to one or 

more of:  

determine, based on the determined representation of the at least the portion of the water, 

a distance between at least a portion of the craft and a surface of the water; or  

after determining that the at least one takeoff condition is met, cause an adjustment to at 

least one control surface of the wing so as to increase a deflection angle of the at least one 

control surface of the wing. 

13. The craft of claim 1, wherein determining that the at least one takeoff condition is 

met comprises determining that the at least one takeoff condition is met based on one or more of: 

a weight of the craft, a speed of the craft, an angle of attack of the craft, a position of a control 

surface of the wing of the craft, and an air density. 

14.  A control system for a craft, wherein the craft comprises (i) a hull, (ii) a wing 

attached to the hull, and (iii) a hydrofoil attached to the hull, the control system comprising: 

at least one processor; and 
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tangible, non-transitory computer-readable media that comprises program instructions 

executable by the at least one processor to cause the craft to: 

as the craft accelerates while the hydrofoil is at least partially submerged in water, 

maintain the hydrofoil at least partially submerged in the water;  

while the hydrofoil is at least partially submerged in the water, determine that at 

least one takeoff condition is met; 

after determining that the at least one takeoff condition is met, cause the hydrofoil 

to exit the water and the craft to become wing-borne; and 

while the craft is wing-borne: 

receive, from at least one sensor, sensor data; and 

determine, based on the received sensor data, a representation of at least a 

portion of the water. 

15. A non-transitory computer-readable medium, wherein the non-transitory computer-

readable medium is provisioned with program instructions that, when executed by at least one 

processor, cause a computing system to: 

as a craft comprising (i) a hull, (ii) a wing attached to the hull, and (iii) a hydrofoil attached 

to the hull accelerates while the hydrofoil is at least partially submerged in water, maintain the 

hydrofoil at least partially submerged in the water;  

while the hydrofoil is at least partially submerged in the water, determine that at least one 

takeoff condition is met; 

after determining that the at least one takeoff condition is met, cause the hydrofoil to exit 

the water and the craft to become wing-borne; and 

while the craft is wing-borne: 

receive, from at least one sensor, sensor data; and 

determine, based on the received sensor data, a representation of at least a portion 

of the water. 


