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RESRET MLIR TorchScript ONNX

! ! ! ]
REISAER MLIR Importer Caffe Importer ONNX Importer

Egraph based, no side-effect

1EBUEIRYA High-level IR High-level IR Quantization IR

Compute Library IRs KPU IRs Communication IR

Cost model

Compute latency 10 bandwidth

Accuracy loss

Runtime StackVM runtime KPU driver CPU/GPU program

Actor based distributed system
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o .tflite¥% % Ikmodel

./ncc compile ./model/mobilenetv1_1.0.tflite
./model/mobilenetv1_1.0.kmodel -i tflite -0 kmodel --dataset ./dataset/

e =Hliz1Tkmodel

Incc infer ./model/mobilenetv1_1.0.kmodel ./result
--dataset ./testset
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int main(void)

{

sysctl pll set freq(SYSCTL PLLO, PLLO OUTPUT_FREQ);
sysctl pll set freq(SYSCTL PLL1, PLL1 OUTPUT_FREQ);
sysctl clock enable(SYSCTL CLOCK AI);

uarths _init();

io set power();

plic init();

io init();

printf(“flash init\n");

w25gxx_init(3, 9);

w25gxx_enable quad mode();

LOAD KMODEL FROM_ FLASH

model data = (uint8 t*)malloc(KMODEL SIZE + 255);

uint8 t *model data align = (uint8 t*)(((uintptr t)model data+255)&(~255));

w25gxx_read _data(0xA00000, model data align, KMODEL SIZE, W25QXX QUAD FAST);
#else

#endif
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#define KMODEL SIZE (380 * 1024)

[* Types for "void *' pointers. */
#if WORDSIZE == 64
#ifndef  intptr t defined

typedef long int intptr t;
#define  intptr t defined
#endif

typedef unsigned long int uintptr t;
#else
#ifndef  intptr t defined

typedef int intptr t;
#define  intptr t defined
#endif
typedef unsigned int uintptr t;
#endif
2024-12-6 -
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printf("LCD init\n");
lcd init();
lcd set direction(DIR _YX RLDU);

lcd clear(BLACK); e LCD¥JIA1t & DVPHIIATL

o ey o DVP{EELEHEIAIFINTG

dvp set xclk rate(24000000);
dvp_enable burst();

dvp_set output_enable(©, 1);
dvp_set_output_enable(1, 1); o EZEA/N: 320 *240
dvp set image format(DVP_CFG_RGB_FORMAT) ;

dvp set image size(320, 240); o RIEF &I A¥ia1CBHR LA

#if (BOARD VERSION == BOARD V1 2 LE)

o EZEIL: RGB

#elif (BOARD_VERSIOW == BOARD V1 3)
gc0328 init();
open_gc0328 1();

#endif
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kpu_image.pixel = 3; dvp set ai addr()- XE Al @Eﬁf?ﬁﬂl\ji@iﬂ:,

kpu_image.width ; i Al R ER AT E AL IR

kpu image.height = 240;
LUz ANEE (L NEEE) f dvp set display addr(): 1ZBEXEEERER
display_inage.pixel - 2; BRI, PTUARER
display image.width = 320;
display image.height = 240; , —— "
image init(&display image); de_conﬁg_mterrupt() -t EP kkﬁ
dvp set ai addr((uint32 t)kpu image.addr, (uint32 t)(kpu_image.addr + 320 * 2490), o o .
(uint32_t)(kpu_image.addr + 320 * 240 * 2)); de_dlsable_auto()3 n_—\ﬁﬁgﬁjﬁﬁl—&@ﬂ{%ft
dvp _set display addr((uint32 t)display image.addr);
dvp_config interrupt(DVP_CFG_START_INT_ENABLE | DVP_CFG_FINISH INT ENABLE, 0); lﬁﬁDVPEPHéﬁ
dvp disable auto();

DVP interrupt config ﬂﬂ:ﬂzkmodel
printf("DVP interrupt config\n");

plic_set priority(IRQN_DVP_INTERRUPT, 1); itatic int dvp_irg(void *ctx)

plic_irq register(IRQN DVP_INTERRUPT, dvp irq, NULL); if (dvp_get_interrupt(DVP_STS_FRAME_FINISH))
. ~ {
plic_irq_enable(IRQN_DVP_INTERRUPT); dvp_config_interrupt(DVP_CFG_START INT ENABLE | DVP_CFG_FINISH_INT ENABLE, ©);
TNn1it Fare detect mode] j dvp_clear_interrupt(DVP_STS_FRAME_FINISH);
g dvp_finish_flag = 1;

ode

&face detect task, model data align }

else

{ {

printf("\nmodel init error\n");
while (1); ¥

return 0;

dvp_start_convert();
dvp_clear_interrupt(DVP_STS_FRAME_START);

}
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face detect _rl.anchor number = ANCHOR NUM;
face detect rl.anchor = anchor;
face detect rl.threshold = 0.7;
face detect rl.nms _value = 0.3;

e"“mp" } ﬁ
&)

AN z]t,'f J’; :

A 2 ° <]
1898

PEKING UNIVERSITY

typedef struct

{
float threshold; /I E{EEHE
float nms_value; /1 ERARAEHIHINMS)BE, AT diEisES 1N
uint32 t coords; /B ERAITEL, BER4 (RIENX, y, w, h)
uint32_t anchor number; // #imHIE=E
float *anchor; /I R s (BTHENRANS)

} region_layer t;

[l

region_layer_init(&face_detect_rl, 20, 15,
kpu_image.width, kpu_image.height);

region layer t*rl: $5[0) region layer t Z5fANIEH, BA—TXEENR
int width: XIZENZEE

int height: XFENSE

int channels: BEZ, BEATRQIIRENH L EES

int origin_width: [RIGERIEINEE (fl20, MABRBRNEE)

int origin_height: [RIGEIGHNSE (Flal, MABRBNSE)

static int isr_tick_task(void *ctx)

{

sysctl_enable_irq();
#if (BOARD VERSION == BOARD V1 3)

tick_init ( TICK NANOSECONDS );
Hendif

key scan();
return ©;

}

void tick_init|(size_t nanosecondsﬂ

{
timer_init(0);
timer_irq_register(@, 0, 0, 1, isr_tick task, NULL);
timer_set_interval(@, ©, nanoseconds);
timer_set _enable(0, 0, 1);

printf("System start\n");

IEtRAKREFEFFR HERHR xR NI LR 2024-12-6 7
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while (1)

{ typedef struct
#if (BOARD_VERSION == BOARD_V1_3 {
if (KEY_PRESS == key get() int 1S_nncase;
union
camera_switch(); {
struct

g dvp finish flag = ©; const uint8_t *model buffer;
dvp_clear_interrupt(DVP_STS FRAME_START | DVP_STS FRAME_FINISH); uint8 t *main_buffer;
dvp_config_interrupt(DVP_CFG_START_INT_ENABLE | DVP_CFG_FINISH_INT_ENABLE, 1); uint32_t output_count;
while (g_dvp_finish flag == @ const kpu_model_output_t *outputs;

o const kpu model layer header t *layer headers;

const uint8 t *body start;
uint32 tlayers length;
volatile uint32_t current layer;

g ai_done_flag = 0O;
kpu run_kmodel(&face detect task, kpu image.addr, DMAC_CHANNEL5, ai done, NULL);
while(!g ai done_flag);

float *output; const uint8 t *volatile current_body;
size t output_size; dmac channel number t dma ch;
kpu get output(&face detect task, ©, (uint8 t **)&output, &output size); kpu_(LJne callback t done callback;
face_detect_rl.input = output; vrﬁdf*usef&ata' B -
region_layer run(&face_detect_rl, &face_detect_info); }, ’
L 2

for (uint32 t face _cnt = 0; face cnt < face_detect _info.obj number; face cnt++ struct

draw_edge((uint32_t *)display_image.addr, &face_detect_info, face_cnt, RED); void® nncase ctx:

_ )

uint32 tnncase version;

55

lcd draw_picture(©, O, 320, 240, (uint32 t *)display image.addr);

55

} kpu model context t;

IEtRAKREFEFFR HERHR xR NI LR 2024-12-6 8
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while (1)

{

BOARD_VERSION BOARD_V1_3

if (KEY_PRESS == key get()

camera_switch();

g dvp finish_flag = 0;
dvp_clear_interrupt(DVP_STS_FRAME_START | DVP_STS_FRAME_FINISH);

dvp_config_interrupt(DVP_CFG_START_INT ENABLE | DVP_CFG_FINISH INT_ENABLE, 1);

while (g_dvp_finish_flag == ©

g ai_done_flag = 0O;

kpu run_kmodel(&face detect task, kpu image.addr, DMAC_CHANNEL5, ai done, NULL);

while(!g ai done_flag);
float *output;
size t output_size;

kpu get output(&face detect task, ©, (uint8 t **)&output, &output size);

face_detect_rl.input = output;
region_layer run(&face_detect_rl, &face_detect_info);

for (uint32 t face _cnt = 0; face cnt < face_detect _info.obj number; face cnt++

draw_edge((uint32 t *)display image.addr, &face_detect info, face cnt, RED);

lcd draw plcture @, 0, 320, 2409, (uint32 t *)display image.addr);
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void region_layer_run(region_layer t *rl, obj info t *obj_info)

{

forward_region_layer(rl);

get_region_boxes(rl, rl->output, rl->probs, rl->boxes);

do_nms_sort(rl, rl->boxes, rl->probs);
region_layer output(rl, obj_info);l

BIMEITE : 81T forward region layer, J5%INZEUIE
BIDBUEREY (W sigmoid) #ME, TTEIAFNERIAL
MAEGEE.

IREGOSRIE: get region boxes MIEREGH HIZENE
TIENBNFRIE, BREEMENLIR, KFHRE

FERAEHIH (NMS) : do_nms_sort XPTH B FIE
WTHIR, FRBE—ENESESME (ou) , Rk
AETTRI ., BEEIARNE,

Wi BHiRE S 7E region layer output 7, I TEY
WFIE (233 NMS f7) BN mLKX0BirER
(WA FELIR . K5, BEES)
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"version": "0.1.0",
"files": |

"address": 0, t: detect.kmodel
"bin": "face_detect.bin", ‘
"sha256Prefix": true | face detect.bin

"address": 0x00A00000,

"bin": "detect.kmodel", | flash-list,json
"sha256Prefix": fals

2024/10/28 14:53 KMODEL 4% 380 KB
2024/12/2 20:50 BIN 344 1,060 KB
| face detect.kfpkg 2024/12/3 12:15 KFPKG 344 784 KB
2024/10/28 14:53 JSON JES44 1 KB
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