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Abstract: A digital chef and an intelligent cooking method were proposed to achieve high-quality, precise cooking results.
In the offline phase, visual, auditory and thermal sensors record professional chefs’ continuous cooking operations. The
collected frame-by-frame images and multi-round Q&A texts form a culinary expert knowledge base. A low-rank adapta-
tion method was applied to fine-tune a pretrained multimodal large language model, enabling it to understand cooking in-
tentions. In the online phase, real-time sensory data were converted into image-text inputs for the fine-tuned model, which
then generated cooking instructions to guide users through the cooking steps. A hardware-software cooking system was

implemented and tested with a pan-frying steak task. Experimental results show that the fine-tuned system effectively con-
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trols the steak’s doneness and quality, and significantly improves the accuracy and rationality of cooking instructions com-

pared to the model before fine-tuning.

Key words: multimodal large language model, digital chef, intelligent cooking, cooking robot, expert system, artificial in-

telligence
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The steak is currently being cooked at the 262nd second.

1. Please determine the doneness of the steak shown in the
image and explain the basis for your judgment.

2. You are a chef skilled in cooking steaks. You are currently
preparing a steak, and its current state is as shown in the image.
What should be done at this moment to cook the steak? (Only
address actions needed at this specific time point, focusing on
adjusting the heat and flipping the steak, without considering

future steps).

Please answer these two questions in order.

(5]

1. Doneness of the steak and basis for judgment

The steak appears to be in the range of medium-rare to medium. This assessment is

based on the steak’s surface color, which shows a light brownish hue with some retained

pink, and the presence of visible juices on the surface. The juices seem to be slightly

cloudy, indicating that the internal temperature has not yet reached higher levels

associated with more done stages like medium-well or well-done. The texture of the

steak also appears tender, consistent with this level of doneness.

2. Actions to take at this moment

At this specific moment, maintain medium heat to avoid overcooking the outer layer

while allowing the internal temperature to rise evenly. Flip the steak to cook the other

side, ensuring balanced heat distribution and achieving a more even sear. Avoid pressing

down on the steak, as this could release juices and reduce its tenderness.
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{
"id": "b37-1",
"image": "b37-1.png",
"conversations": [

"from": "human",
"value": "<image>\nWhat is the doneness level of the steak in the picture?"
}s
{
"from": "gpt",

"value": "The steak appears to be in the range of medium-rare to medium. This assessment is based on the steak’s surface
color, which shows a light brownish hue with some retained pink, and the presence of visible juices on the surface. The juices seem
to be slightly cloudy, indicating that the internal temperature has not yet reached higher levels associated with more done stages like
medium-well or well-done. The texture of the steak also appears tender, consistent with this level of doneness."

5,

"from": "human",
"value": "What steps should be taken to cook a steak at this moment?"
}s
{
"from": gpt",
"value": "At this specific moment, maintain medium heat to avoid overcooking the outer layer while allowing the internal

temperature to rise evenly. Flip the steak to cook the other side, ensuring balanced heat distribution and achieving a more even sear.
Avoid pressing down on the steak, as this could release juices and reduce its tenderness."
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Based on the visual information in the image, the steak is being cooked on a grill or stovetop at a temperature of 120 degrees

Fahrenheit. The sound variation information during the past 10 seconds shows a gradual increase in the sound wave, indicating

that the cooking process is progressing. As a professional chef, the following steps should be taken to cook the steak at this mo-
ment: 1. Check the steak’s color and texture: Since the steak is being cooked at a high temperature, it should have a seared exte-
rior and a juicy, pink interior. If the steak is not cooked to the desired level, adjust the heat accordingly. 2. Flip the steak: Since
the steak is being cooked on a grill or stovetop, it is essential to flip it halfway through the cooking process to ensure even cook-

AT . . ) .
ing and prevent the formation of a tough, overcooked exterior. 3. Monitor the cooking process: Keep an eye on the steak’s prog-
ress, adjusting the heat as needed to maintain the desired temperature and cooking time. 4. Remove the steak from the
grill or stovetop: Once the steak is cooked to the desired level, carefully remove it from the grill or stovetop using a pair of tongs or
SR a spatula. 5. Rest the steak: Allow the steak to rest for a few minutes before slicing and serving, as this will help the juices redis-

tribute throughout the meat, resulting in a more flavorful and tender dish. By following these steps, the steak will be cooked to per-
fection, resulting in a delicious and satisfying meal.

As a professional chef, the current action should be to flip the steak so that the other side can also be seared. Flipping the steak af-
ter it has been seared to a certain degree is a standard practice to ensure even cooking on both sides. After flipping, continue to
sear the steak at the current temperature and observe the sound of the cooking process. If the sound of the steak cooking changes

WO JERERL significantly, it may be necessary to adjust the heat. If the sound is too loud, indicating that the steak is searing too quickly, it’s
advisable to lower the heat slightly to prevent the outer layer from burning while ensuring that the interior is cooked to the de-
sired level. Conversely, if the sound is too soft, indicating that the steak is searing too slowly, you may need to increase the heat
slightly to ensure that the interior of the steak is thoroughly cooked.

Based on the visual information in the image, the steak is being cooked on a grill or a stovetop, and the sound variation informa-
tion suggests that the sound has not significantly changed during the past 10 seconds. The temperature information indicates that

the steak is being cooked at 120 degrees Celsius. As a professional chef, the following steps should be taken to cook the steak

at this moment: 1. Check the steak’s color and texture: Since the steak is being cooked at 120 degrees Celsius, it should be cooked to

a medium-rare level. The steak should have a slightly pink center and a slightly charred exterior. 2. Flip the steak: If the steak is

AT not yet cooked to the desired level, carefully flip it over to ensure even cooking. 3. Monitor the cooking time: Keep an eye on the

cooking time to ensure that the steak is cooked to the desired level without overcooking it. 4. Remove the steak from the grill

- or stovetop: Once the steak is cooked to the desired level, carefully remove it from the grill or stovetop using a pair of tongs or a
S 2 spatula. 5. Rest the steak: Allow the steak to rest for a few minutes before slicing and serving, as this will help the juices redis-
tribute and enhance the flavor of the steak. By following these steps, the steak will be cooked to the desired level, ensuring a de-

licious and well-prepared dish.

Based on the visual information in the image, the steak has just started cooking, and the surface is still the original color. This in-
dicates that the steak has not undergone any significant searing on this side yet. As a professional chef, at this point, you should

i JE A continue cooking the steak and wait for the surface to develop a golden-brown sear before flipping it. The heat should be kept at
medium to medium-high to ensure that the steak sears on the outside while the interior gradually heats up. Once one side of the
steak has developed a beautiful sear, you can flip it to cook the other side to your desired level of doneness.

Based on the visual information in the image, the steak is being cooked on a grill or frying pan at a high temperature of 180 de-

grees Celsius. As a professional chef, the following steps should be taken to cook the steak at this moment: 1. Monitor the cook-

ing process closely, as the high temperature can cause the steak to cook quickly and potentially overcook or burn if not attended

to. 2. Flip the steak occasionally to ensure even cooking and prevent the formation of a crust on one side while the other side re-

P mains undercooked. 3. Use a meat thermometer to check the internal temperature of the steak, ensuring it reaches the desired level
PR ALY of doneness (rare, medium, or well-done). 4. Once the steak is cooked to the desired level, remove it from the grill or frying pan
and let it rest for a few minutes before slicing and serving. The sound variation information during the past 10 seconds suggests

S 53 that the cooking process is progressing, which means that the steak is likely approaching the desired level of doneness. The tem-

perature information at the current moment indicates that the steak is being cooked at a high temperature, which is appropriate for

achieving the desired level of doneness.

Based on the visual information in the image, it can be seen that one side of the steak has been seared to a certain degree, and
s . the surface color is relatively uniform, indicating that the cooking process has been even. At this point, it’s time to flip the steak
T f A2

to sear the other side. Regarding the heat, since the steak has been seared to some extent, it’s advisable to maintain the current
heat level of 125 degrees Celsius to ensure that the other side of the steak is also seared evenly.
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